


Mr. Craig Butler
February 6, 2019

cover at the SSL and this portion includes three extraction wells and portions of the subgrade
piping. None of the work will be within the limits of the waste units. The cover will be restored
around the extraction wells and applicable portions of the piping. Based on the criteria set forth
in OAC 3745-50-51 (K.3 of the Appendix) and communication from the Ohio EPA on October 19,
2018, the modification of the cover at the proposed three extraction well points and portions of
subgrade piping constitute a Class 3 Modification.

The approved Lagoon Post-Closure Plan® (Attachment 1) and the approved Revised Human Health Risk
Assessment Report* (Attachment 2) are attached to this letter. An appendix to the Lagoon Post-Closure
Plan that includes the information requested by the Ohio EPA and details the proposed Phase 1 DGR™
activities is included as Attachment 3. The October 1, 2018 comments from the Ohio EPA indicated that
“the table of contents and narrative of the post-closure plan should refer to the new appendix.” The
Lagoon Post-Closure Plan was prepared by others, contains information regarding the Closed North
Lagoon, and cannot be easily modified. Therefore, the three attachments enclosed should be considered
the amended Lagoon Post-Closure Plan. If Ohio EPA wishes to have RACER Trust revise and separate the
Lagoon Post Plan to cover the Closed North and South Lagoon separately, we would be willing to
complete this administrative task as part of our 2019 activities.

If you have questions or concerns, please contact me at 937-751-8635.

Sincerely,

Pamela L. Barnett, P.G.

Cleanup Manager (DE, LA, MA, OH, PA, VA)
RACER Trust

RACER Properties, LLC

cc: Brian Gitzinger, Ohio EPA
Erik Hagen, Ohio EPA
Randall Kirkland, Ohio EPA
Brad Mitchell, Ohio EPA
Mirtha Capiro, U.S. EPA
Carolyn Grogan, Arcadis

Enclosures:

Attachment 1 - Lagoon Post-Closure Plan

Attachment 2 — Revised Human Health Risk Assessment Report
Attachment 3 — Appendix to the Lagoon Post-Closure Plan

3 Conestoga-Rovers & Associates, 2002. Lagoon Post-Closure Plan, General Motors, Harrison Radiator Division
Facility, Moraine, Ohio. December 2002.

4 Arcadis U.S., Inc., 2012. Revised Human Health Risk Assessment Report, Closed South Settling Lagoon, Moraine,
Ohio. July 2012,

500 Woodward Avenue, Suite 2650 | Detroit, M| 48226 |313-486-2908 |racertrust.org
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1.0

INTRODUCTION

1.1 GENERAL

This report presents the Post-Closure Plan (PCP) for the former North and South Settling
Lagoons (North and South Lagoons) at the former General Motors (GM) Harrison
Radiator Division (Harrison Facility) in Moraine, Ohio (Site). The Site location is
presented on Figure 1.1. The Site plan including the location of the former lagoons is
presented on Figure 1.2.

This PCP has been prepared in accordance with the requirements of the Lagoon Closure

Plan dated June 2000 and with the requirements of the Ohio Administrative Code
(O.A.C.) rules for new and interim status facilities.

1.2 POST-CLOSURE PLAN OBJECTIVES

The PCP addresses the following elements:

1. Control of future land use and access in accordance with QO.A.C. Rules 3745-55-17
and 55-19.
2. Inspection and maintenance of the covers, including regular mowing and erosion

prevention in accordance with O.A.C. Rules 3745-55-18 and 56-28.

3. Monitoring of the groundwater in accordance with O.A.C. Rules 3745-54-90
through 54-99, 55-01, and 55-011. The rationale by which the intent of these rules
is met is provided in the GSite-Wide Groundwater Monitoring Plan
(Attachment A).

A brief summary of the relevant sections of the applicable regulations is presented in
Table 1.1.

1.3 ADMINISTRATIVE PROCEDURES

In accordance with O.A.C. Rule 3745-55-18, a copy of the approved PCP and any
revisions will be kept at the Site while post-closure care activities are ongoing until
certification and approval of completion of post-closure activities. A copy of the most
current PCP will be furnished to the Ohio EPA upon request until final closure of the
facility. The contact at GM is:

12611 (6)
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Ms. Pam Stubbs

Plant Engineering
2601 Stroop Road
Moraine, Ohio 45439
Phone: 937-455-2636
Fax: = 937-455-2631

If an amendment to the PCP is required, a modification will be requested of the
Ohio EPA within 60 days after occurrence of the event which affects the post-closure
activities. '
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2.0

DESCRIPTION OF FORMER NORTH AND SOUTH LAGOONS

21 PRE-CLOSURE CONDITIONS IN THE LAGOONS

2.1.1 NORTH LAGOON

The existing conditions in the North Lagoon, at the start of closure activities, were
surveyed. The lagoon area is approximately 4.6 acres in size and consists of a primary
and secondary basin separated by an earthen berm. The secondary basin is also
partially divided by an earthen berm, which was used to increase residence time in the
basin. During the active life of the lagoon, flow entered the system through the primary
basin, was diverted to the secondary basin after initial settling of solids, discharged
under a National Pollutant Discharge Elimination System (NPDES) permit to a ditch,
which crosses the Site, and eventually discharged to the Great Miami River.

The North Lagoon operated between 1972 and October 1989, when the lagoon was taken
out of service. Between 1972 and 1979, the lagoon received industrial wastewater
including metal plating wastes (zinc, nickel, and chrome), cutting fluids, pickling
wastes, oils, porcelain sludge, and electrodeposition paint rinse waters. Between
May 1980 and September 1984, the lagoon received only dilute process rinse wastewater,
non-contact cooling water, and stormwater runoff. Beginning in September 1984, all
process wastewater was diverted to the on-Site pretreatment facility. All stormwater
and non-contact cooling water was diverted into a new concrete stormwater retention
facility when the lagoon was taken out of service in October 1989.

2.1.2 SOUTH LAGOON

The existing conditions in the South Lagoon, at the start of closure activities, were
surveyed. The lagoon area is approximately 7.9 acres in size and consists of a primary
basin, secondary basin, and sludge drying basin that had been individually excavated at
different times. During the active life of the lagoon, flow entered the system through the
primary basin, was diverted to the secondary basin after initial settling of solids,
discharged under a NPDES permit to a ditch, and eventually discharged to the Great
Miami River. The sludge drying basin was previously used for the dewatering of sludge
removed from the primary and secondary basins. ' '

The South Lagoon originally consisted of a single basin occupying the footprint of the
secondary basin, which was constructed in 1965. The sludge drying basin was added in
1967 and the primary basin was added in 1974. Between 1965 and 1979, the lagoon

12611 (6)

3 CONESTOGA-ROVERS & ASSOCIATES



received industrial wastewater including zinc plating wastes, anodizing wastes, pickling
wastes, oils, and porcelain sludge. Between 1980 and November 1985, the lagoon
received process wastewater (consisting of dilute acid and alkali rinses from small parts
cleaning and non-cyanodic electroplating processes and fly ash dewatering filtrate),
water softening sludge, non-contact cooling water, and stormwater runoff. Beginning in
November 1985, all process wastewater was diverted to the on-Site pretreatment facility.
All stormwater and non-contact cooling water was diverted into a new concrete
stormwater retention facility when the lagoon was taken out of service in October 1989.

2.2 SLUDGE CHARACTERIZATION

The RCRA Part A permit application dated June 13, 1988 indicated that the sludge in the
North Lagoon was generated in part by mixed wastewater streams from the following
listed hazardous wastes.

1. F006 - wastewater treatment sludges from electroplating operations;

2. 'FOO7 - spent cyanide plating bath solutions from electroplating operations;

3. F009 - spent stripping and cleaning bath solutions from electroplating operations;

4, FO12 - quenching wastewater treatment sludges from metal heat treating
operations; and

5. F019 - wastewater treatment sludges from the chemical conversion coating of

aluminum.

F001 and FOO5 were identified on the Part A Permit Application. However, both F001
and F005 were not included in the mixed wastewater streams for the lagoons. The
mixed wastewater stream included non-hazardous process waste, non-contact cooling
water and stormwater,

The November 3, 1989, “Draft North Settling Lagoon Revised Closure/Post-Closure
Plan" characterized the lagoon sludge and underlying soil. Samples were analyzed for
total priority pollutants, VOC priority pollutants, selected metals and cyanide, full
RCRA Appendix IX, oil and grease, percent solids and bulk density in 1988. The sludge
was found to be not characteristically hazardous. VOCs were not detected in the
underlying soils. In addition, levels of metal concentrations in soils do not exceed
Site-specific background levels developed for the RFI Baseline Risk Assessment.

12611 (6}
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Similarly, the RCRA Part A permit application dated June 13, 1988 indicated that the
sludge in the South Lagoon was generated in part by mixed wastewater streams from
the following listed hazardous wastes.

F006 - wastewater treatment sludge from electroplating operations;
F007 - spent cyanide plating bath solutions from electroplating operations;

F009 - spent stripping and cleaning bath solutions from electroplating operations;

W=

F012 - quenching wastewater treatment sludge from metal heat treating
operations; and

5. F019 - wastewater treatment sludge from the chemical conversion coating of
aluminum.

F001 and F005 were identified on the Part A Permit Application. However both F001
and F005 were not included in the mixed wastewater streams for the lagoons. In
addition, the mixed wastewater stream included non-hazardous process waste,
non-contact cooling water, and stormwater.

The November 3, 1989, "Draft South Settling Lagoon Revised Closure/Post-Closure
Plan" characterized the lagoon sludge and underlying soil. Samples were analyzed for
total priority pollutants, VOC priority pollutants, selected metals and cyanide, full
RCRA Appendix IX parameters, oil and grease, percent solids, and bulk density. The
sludge was found to be not characteristically hazardous. VOCs were not detected in the
underlying soils. In addition, levels of metal concentrations in the soil do not exceed
Site-specific background levels developed for the RFI Baseline Risk Assessment.

2.3 SLUDGE VOLUMES

At the start of closure activities in 2000, the sludge thickness in the primary and
secondary basins of the North and South Lagoons was measured in situ utilizing a steel
probe that was pushed through the sludge until resistance to the probe was found. This
probe was advanced utilizing hand pressure until refusal, and was then given two
blows with a small sledge hammer to confirin the refusal. The top of the probe was then
surveyed, with the length of the probe subtracted to obtain a survey of the bottoms of
the lagoons.

The sludge volume was then calculated utilizing an average-end method comparison of
the top of sludge and bottom of lagoon surfaces for each lagoon. The North Lagoon was
found to have a sludge volume of 7,074 cubic yards, whereas the South Lagoon was
found to have a sludge volume of 47,614 cubic yards.

12611 (8}
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2.4 LAGOON CLOSURE ACTIVITIES

Closure activities included removal, demolition, and/or abandonment of certain
subsurface structures; mixing all sludge with soil and either Cement Kiln Dust (CKD) or
Portland cement; placing and compacting soil for backfill up to subgrade elevations;
installing stormwater drainage features; installing a compacted clay soil cover system
with a vegetated topsoil layer over the former South Lagoon; and installing an asphalt
paving system over the former North Lagoon. Further detail regarding closure activities
is presented in "Certification of Lagoon Closure Report” (CRA, August 10, 2001).

241 SITE PREPARATION

In preparation for lagoon closure activities, most of the area of the North and South
Lagoons was cleared and grubbed during August and September 1999. Regrowth,
stumps, and roots not cleared in 1999, were removed from lagoon surfaces and
sidewalls. Trees and shrubs removed from the lagoons were chipped and stockpiled on
Site.

242 DEMOLISH STRUCTURES

Pipes, inlet sewers, outlet structures, utility poles, vaults, and other structures located
within the surface impoundment system were plugged in place with concrete, removed,

partially demolished and removed, or filled with a flowable cement fill.

Metal debris removed from the lagoons was size reduced and then power washed at the
vehicle decontamination facility. The metal debris was then transferred from the Site to
a metal recycling facility. An underground flow-through tank with an approximate
capacity of 2,000 gallons was removed from the North Lagoon, size reduced, and
transferred to an off-Site metal recycling facility. The resulting excavation was filled
with crushed limestone to subgrade elevation.

2.4.3 SLUDGE SOLIDIFICATION

The lagoon sludge was solidified by adding soil and a pozzolanic material (CKD or
Portland cement) to the sludge. Solidification was conducted in place by placing the soil
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on the sludge surface and the pozzolanic material in trenches excavated into the sludge,
and mixing with a track hoe. Sludge solidification was conducted to a minimum
physical strength criterion of 25 pounds per square inch (psi). The actual strength
1 week following solidification ranged from 26 to 175 psi.

244 LAGOON BACKFILLING

Following successful solidification, the lagoons were backfilled with soil material from
existing on-property soil stockpiles. A minimum of 10 feet of soil barrier was placed
between the solidified sludge and the cover. Compaction testing was performed a
minimum of every 2,500 cubic yards to ensure that the backfilled soils were achieving
95 percent modified proctor density. Although not needed for the 10-foot buffer,
additional crushed limestone was used for topping the subgrade of the North Lagoon to
provide additional bearing capacity for the asphalt pavement cover. Final grades were
adjusted to match the volume of soil available in the on-property soil stockpiles.
Stormwater drainage structures were adjusted accordingly.

2.4.5 STORMWATER DRAINAGE SYSTEMS

Surface water drainage for each lagoon was installed. Surface water is collected in a
network of swales, catchbasins, and underground pipes. Collected stormwater is
discharged to the existing underground 84-inch diameter storm sewer present along the
north perimeter of the South Lagoon. Stormwater drainage from the North Lagoon is
collected in a network of catchbasins and underground pipes. Collected stormwater is
discharged to the GM stormwater retention basins located adjacent to the southwest side
of the North Lagoon.

2.4.6 COVER

The North Lagoon cover system consisted of a compacted 5-inch thick layer of granular
material that was overlain with a 3-inch thick asphalt pavement. The pavement extends
from fence to fence along each side, with a narrow soil transition between the completed
pavement and the existing fence. The pavement was placed in two lifts: an inch and a
half thick base coarse (FHL-3) overlain by an inch and a half thick layer of surface coarse
asphalt (HL-6).

126811 {8)
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The cover system for the South Lagoon consisted of a foot thick compacted clay layer
which was covered with a é-inch thick vegetated top soil layer. The clay soil was
selected based on its ability to achieve a maximum hydraulic conductivity of
1 x 107 em/sec. On top of the completed clay layer was placed a nominal 6-inch thick
layer of topsoil. The topsoil was fine graded to ensure positive drainage. The cover was
vegetated with a grass seed mix (combination of perennial rye grass and red fescue).
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3.0

POST-CLOSURE GROUNDWATER MONITORING

3.1 GROUNDWATER MONITORING PLAN OBJECTIVES

The Site-wide Groundwater Monitoring Plan is generally consistent with Ohio EPA
requirements as presented in applicable sections of O.A.C.3745-54-90 through
3745-54-99, 3745-55-01, and 3745-55-011.

The objective of the ongoing groundwater monitoring program is to collect sufficient
data to evaluate changes and/or trends in groundwater quality or groundwater flow at
the Site and to monitor corrective measures at the Site.

3.2 MONITORING PROGRAM

The monitoring program will be completed by the implementation of the Site-wide
Groundwater Monitoring Plan presented in Attachment A.

12811 (8)
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4.0 INSPECTIONS
Regular inspections of the closed North and South Lagoons and associated facilities will
be conducted. The inspection program is presented in Table 4.1.
An inspection log will be prepared each time an inspection is conducted. The log will
contain the following information:
1. date of inspection;
2. inspection activities conducted;
3. problems /deficiencies noted;
4. corrections made (or actions taken to ensure corrections will be made); and
5. inspector’s signature.
In addition to the regular inspections identified in Table 4.1, additional inspections will
be conducted within 1week after a documented 25-year, 24-hour storm event
(approximately 4.5 inches of rain in 24 hours).
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5.0 MAINTENANCE ACTIVITIES

Maintenance will be performed in response to deficiencies noted during inspections

described in Table 4.1 in the previous section.

Maintenance and repair activities will be completed as soon as possible after problems

are identified. Routine maintenance and repair activities will be completed no later than

6 weeks after problem identification. If significant repairs are required which will take

longer than 6 weeks to complete, a schedule will be forwarded to Ohio EPA indicating

when repairs will be completed.

5.1 COVER MAINTENANCE

The following maintenance activities will be completed for the asphalt cover over the

North Lagoon:

1. erosion damage will be repaired through replacing asphalt, and minor regrading
if necessary;

2. regrading in response to subsidence or settlement will be completed as necessary
to maintain adequate surface water drainage. Damaged asphalt will be repaired
or replaced; and ‘

3. damage to the asphalt by pests is not anticipated due the resistant nature of the
asphalt cover. However, if evidence of pest damage is discovered, the pests will
be exterminated and the cover will be repaired.

The following maintenance activities will be completed for the vegetated cover over the

South Lagoon:

1. erosion damage will be repaired through revegetation, and minor regrading if
necessary;

2. regrading in response to subsidence or settlement will be completed as necessary
to maintain adequate surface water drainage. Disturbed areas will be
revegetated;

3. the grass will be mowed at least monthly during the growing season of April to
October. At these times, bare areas or erosion damage will be repaired and
deep-rooted vegetation will be removed; and

4. regular grass mowing will tend to discourage pests. If evidence of pest damage
is discovered, the pests will be exterminated and the cover will be repaired.
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5.2 MONITORING SYSTEM MAINTENANCE

Any damage to the well casing(s), cap(s), or locking system(s) will be repaired. In the
event of damage to the below-grade installation, the well(s) will be assessed for potential
repair or replacement. Since maintenance of the monitoring equipment is expected to be
minimal, supplies of replacement materials will not be kept at the Site.

If it is necessary to replace a monitoring well, the new well will be installed by
experienced individuals and the abandoned well will be grouted to the surface.

53 SECURITY SYSTEM MAINTENANCE

The former North and South Lagoons at the Site are enclosed within an 8-foot chain-link
fence and access is gained via gates. Any damage to the fence or gate, noted during
quarterly inspections will be repaired by Site personnel or a contractor to GM.
Arrangements will be made for appropriate security provisions to remain in place for
the duration of post-closure care if operations on Site cease.

5.4 RESPONSIBLE PARTY

Maintenance will be conducted by firms under contract to GM, who are qualified and
familiar with appropriate procedures.

12611 {6)
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6.0 COST ESTIMATES

The cost estimate to implement the PCP is presented in Table 6.1. Financial assurance
documents are presented in Attachment B.
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7.0

POST-CILOSURE CERTIFICATION

7.1 INSPECTIONS

The security system, including fencing, gate and signs, will be inspected quarterly. The
covers will be inspected quarterly for erosion damage, pest damage, and subsidence.
The South Lagoon cover will be mowed monthly between April and October. The
groundwater monitoring system will be inspected quarterly in conjunction with the
sampling program.

7.2 TESTING AND ANALYSIS

The groundwater monitoring program described in Section 3.0 is the only routine testing
and analysis to be performed.

7.3 TYPES OF DOCUMENTATION

The owner or operator of the Site will submit a certificate that post-closure care has been
completed in accordance with the approved post-closure plan, by registered mail, within
60 days after completion of the established post-closure care period. The certificate will
be signed by an independent registered professional engineer.
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TABLE 1.1

POST-CLOSURE PLAN
SYNOPSIS OF APPLICABLE REGULATIONS
GM HARRISON RADIATOR DIVISION FACILITY

MORAINE, OHIO
Post-Closure Requirements Regulation Content Summary
1. Control Future Land Use 3745-55-17 - conduct maintenance, monitoring,
and Access and reporting :

- post-closure use of property shall not be
allowed to disturb integrity of final cover

3745-55-19 - within 60 days of certification of closure
submit a record of the type, location, and
quantity of hazardous wastes to the local
zoning authority

- within 60 days of certification of closure
record a notation on the deed of the facility
property which will notify potential
purchasers that the land has been used to
manage hazardous waste, land use is
restricted, and that a survey plat and record
of the type, location and quantity of
hazardous waste has been filed with the
local zoning authority

submit certification to Ohio EPA director that a
notation on the deed for the facility has

been made, including a copy of the document
on which the deed has been placed

¥

if owner or subsequent owner wants to
remove hazardous material a modification
to the post-closure plan must be requested

2. Inspection and Maintenance 3745-55-18 - post-closure plan shall identify the
of Cap activities that will be carried on after
closure and the frequency including:
1. monitoring
2. maintenance
~ cap integrity
- monitoring equipment
3. contact person
- post-closure plan or length of post-closure
care period may be modified through a
petition to Ohio ET A director, including public
notice peried

CRA 12631 {6)
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TABLE 11

POST-CLOSURE PLAN
SYNOPSIS OF APPLICABLE REGULATIONS
GM HARRISON RADIATOR DIVISION FACILITY

MORAINE, OHIO
Post-Closure Requirements Regulation Content Summary

3745-55-20 - within 60 days after completion of the
- established post-closure care period submit
certification that post-closure core was
performed in accordance with post-closure
plan

3745-56-28 - provide post-closure care including:

1. maintain the integrity and
effectiveness of the final cover
including repairs to correct effects of
settling, subsidence, erosion, or other
events

2, maintain and monitor the groundwater
monitoring system

3. prevent runon or runoff from eroding or
damaging the final cover

3.  Monitoring of Groundwater  3745-54-90 through - see Groundwater Monitoring Plan in Attachunent A
3745-54-99

CRA 12611 {6)



TABLE 2.1

SUMMARY OF 1988 NORTH SETTLING LAGOON SLUDGE ANALYTICAL RESULTS {TOTALS)®
GM HARRISON RADIATOR DIVISION FACILITY

Page1of1

MORAINE, OHIO
Range of Detected
Constituent’ CAS No. Frequency of Detection” Concentrations
Metals
Antimony 7440-36-0 15/18 8.93-54.8
ATrsenic 7440-38-2 18/18 8.58 - 158.0
Barium 7440-39-3 18/18 330.0 - 2550.0
Cadmium 7440-43-9 18/18 6.57 - 1430.0
Chromjum 7440-47-3 18/18 244.0 - 3630.0
Cobait - 9/9 72.7-1210.0
Copper o 18/18 54.2 - 969.0
Lead 7439-92-1 18/18 160.0 - 5970.0
Mercury 7439-97-6 18/18 0.207 - 1.87
Nickel 7440-02-0 18/18 218.0 - 3250.0
Selenium ' 7782-49-2 5/18 2.78-76.6
Silver 7440-22-4 17/18 0.492 - 1.33
Tin - 4/9 213.0 - 741.0
Vanadium ' - 5/9 19.1-30.7
Zinc - 18/18 920.0 ~ 10501.0
Voiatile Organics '
1,2-Dichlorobenzene 95-50-1 2/18 0.57 -1.52
Ethylbenzene - 7/18 0.153-3.4
Tetrachioroethene 127-18-4 2/18 205-47
Toluene 108-88-3 7/18 0.87-10.1
Trichloroethylene 79-01-6 3/18 0.55 - 6.66
Xylene - 6/9 0.150 - 9.25
Extractable Organics
Bis{2-ethythexyl}Phthalate - 4/9 17.4 -31.2
Fluoranthene 206-44-0 5/9 6.18 - 104.0
Fluorene - 4/9 1.6-18.5
2-Methylnaphthalen - 6/9 1.2-954
Phenathrene ' - 7/9 246-417
Pyrene - 5/9 5.58 - 81.5
Miscellaneous
Cyanide - 15/18 0.615 - 5.32
PCB 1242 -~ 1/9 31
PCB 1260 - 6/9 51-274
Sulfide - 9/9 110.0 - 39000.0
AVERAGE DRY WEIGHT AND OIL & GREASE CONTENTS?
. Oil & Grease
Basin Dry Weight (%) (%)
North Primary 43.42 8.37
North Secondary
SE Segment 31.18 8.04
NE Segment 41.65 13.95
West Segment 2973 . 4.33
Notes:
1 - Included only detected constituents from the Primary and Secondary Basins which have been grouped.
2 - Calculated by number of imes constituent was detected divided by number of times it was tested for.
3 - Units in mg/kg (dry weight).
4 - Average values for lagoon sludges calculated from lab data for August/September 1998 sampling.
5 - Sludge analytical results contained in "North Settiing Lagoon Revised Closure /Post Closure Plan”,

Geraghty & Milier Engineers, Inc., November 3, 1989.
CRA 12611 (5}
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TABLE 2.2

SUMMARY OF 1988 SOUTH SETTLING LAGOON SLUDGE ANALYTICAL RESULTS {TOTALS)
GM HARRISON RADIATOR DIVISION FACILITY

MORAINE, OHIO
Range of Detected
Constituent’ CAS No. Frequency of Detection * Concentrations®
Metals
Antimony 7440-36-0 14/36 5.03-52.8
Arsenic 7440-38-2 36/36 3.4-157.0
Barium 7440-39-3 36/36 713.0 - 6740.0
Cadmium ' 7440-43-9 36/36 0.721- 269
Chromium 7440-47-3 36/36 55.3 - 2020.0
Cobalt - 5/6 17.8 - 222
Copper - 36/36 37.2 - 16900.0
Lead : 7439-92-1 36/36 87.1-398.0
Mercury 7439-97-6 34/36 0.081 - 4.03
Nickel 7440-02-0 : 36/36 26.3-1490.0
Selenium ' 7782-49-2 1/36 0.78
Silver 7440-22-4 34/36 0.317 - 2.45
Tin - 1/6 28.3
Zine - 36/36 157.0 - 2190.0
Extractable Organics
Bis{2-ethythexyl)Phthalate - 4/13 1.33-2.76
Di-n-butyl phthalate - 1/13 1.99
Miscellaneous
Cyanide e 36/36 0.562 -18.9
PCB 1254 o 8/13 1.6 - 206.0
PCB 1260 - 2/13 1.5-4.6
AVERAGE DRY WEIGHT AND OIL & GREASE CONTENTS*
Dryy Weight
Basin {%) : Oil & Grease (%)
South Primary 30.03 6.64
South Secondary
SE Quadrant 27.17 5.8
NE Quadrant 23.23 6.16
NW Quadrant _ 2278 4.42
SW Quadrant 241 4.84
South Sludge ‘ 48.63 5.57
Notes:
- Included only detected constituents from the Primary, Secondary, and Sludge Basins which have been grouped.
= Caleulated by number of times constituent was detected divided by number of times it was tested for.
- Units in mg/kg (dry weight).
- Average values for lagoon sludges caiculated from lab data for August/September 1998 sampling.
- Sludge analytical results contained in "Scuth Settling Lagoon Revised Closure Plan”,

UE b 02 M

Geraghty & Miller Engineers, Inc.,, November 3, 1989,
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TABLE 4.1

SUMMARY OF POST-CLOSURE ACTIVITIES AND INSPECTIONS
GM HARRISON RADIATOR DIVISION FACILITY

MORAINE, OHIO
Item Activity Frequency
Cover Maintenance
* Erosion damage Check for bare spots, signs of damaged . Qﬁarterly

vegetation or asphalt, and areas of washout. 4
Erosional damage will be identified if the

topsoil layer or asphalt has been removed or

exposed by water, wind, or any other erosional forces.

* Pest damage Check for evidence of pests that may damage cover. Monthly during April
to October period

* Settlement and subsidence Check for adequate surface water drainage. Quarterly
' Surface water drainage will be evaluated
by visual evaluation of proper grading and
by looking for any areas of ponded water.

" ° Mowing and revegetation = Mow grass and check for bare areas and Monthly during April
- (South Lagoon) erosion damage. Also check for deep-rooted to October period
vegetation.

Monitoring System Maintenance

* Groundwater monitoring ~ Cellect groundwater samples and measure ‘See Site-Wide Groundwater
water levels. Monitoring Plan
{Attachment A)
* Well maintenance Check for physical signs of damage to casing See Site-Wide Groundwater
and cap locking system. Monitoring Plan
{Attachment A}

Security System Maintenarice

* Security and fehcing Check presence and condition of fencing, gate Quarterly
and signs.

CRA 12611 (8}
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TABLE 6.1

POST-CLOSURE COST ESTIMATE
FORMER SURFACE IMPOUNDMENTS
HARRISON RADIATOR DIVISION FACILITY

MORAINE, OHIO

Annual 30-Year

Quantity Total Period
1. Inspections 4 events/year $ 2,400 $ 72,000
2. Groundwater Monitoring* | lump sum $ 64,000 $2,046,000
3.  Grass Mowing/Vegetation Monthly $ 1,400 $ 42,000

{South Lagoon) (7 events/year)

4. Cover Regrading/ Repair Allowance 1 event/year $ 5,000 $ 150,000
5. Fence Repairs 1 event/ year $ 700 $ 21,000
Total Post-Closure Cost $ 73,500 $2,331,000

Note:

*

Groundwater monitoring cost is $130,000 for the first year, $94,000 for the next 2 years, and
$64,000 for every year thereafter.

CRA 12611 ()
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1. Introduction

This Site-Wide Groundwater Monitoring Plan (monitoring plan) was prepared 1o
address groundwater monitoring activities at the following General Motors
Corporation (GM) facilities located in Moraine, Ohio: Delphi Harrison Thermal
Systems Moraine Plant {Delphi Thermal Moraine), former General Motors Powertrain
Group, Moraine Engine Plant (former Moraine Engine), and General Motors Truck
Group, Moraine Assembly Plant (Moraine Assembly). This monitoring pian will
replace the current Resource Conservation and Recovery Act (RCRA) monitoring as
outlined in the Revised Groundwater Quality Assessment Plan for the Harrison
Radiator North Lagoon (Geraghty & Miller, Inc., 1989a), the Revised Groundwater
Monitoring Detection Program for the Harrison Radiator South Lagoon (Geraghty &
Miller, Inc., 1989b), and the Final Interim Measures Design Plans (Geraghty & Miller,
Inc., 1995).

The objectives of conducting groundwater monitoring are as follows:

I. Monitor groundwater quality upgradient and downgradient of the closed North and
South Settling Lagoons,

t

Monitor groundwater quality upgradient and downgradient of Landfills L1, L2,
and L3,

3. Monitor the effectiveness ot and the need for corrective measures groundwater
capture systems in the upper and lower aquifers at the southern, downgradient
property boundary.

Monitor the effectiveness of comective measures remediation activities in Reactive
Zones (RZ) RZ-1, RZ-2, and RZ-3, to address volatile organic compounds (VOCs)
related to Area of Interest 7 (AD] 7).

‘.t;

5. Monitor an appropriate list of wells once corrective measures objectives (defined
in the Draft Interim Measures/Corrective Measures Report [ARCADIS Geraghty
& Miller. Inc. 2001} have been met to verify that these objectives continue to be
met without active measures.

While this monitoring plan differs from the existing plans (i.e., reduced frequency of
sampling certain monitoring wells and eliminating monitoring at other wells). a more
appropniate set of monitoring wells and parameters will be monitored at a larger set of
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wells to provide a better overall undersianding of improvements in groundwater
conditions at the site.

1.1 Site Background

The former Moraine Engine and Moraine Assembly facilities occupy approximately
300 acres, while the adjacent Delph: Thermal Moraine facility occupies approximately
165 acres. The facilities are located in the City of Moraine in Montgomery County in
southwestern Ohio. A small portion of the Moraine Assembly facility is located in the
City of Kettering. Figure 1 presents the location of each facility, property boundaries,
and site features.

The GM site has been used for industrial purposes since the property was acquired in
the mid-1920°s. Frigidaire (a division of GM) produced appliances from the late
1920°s until 1979. GM announced the shut down of all Frigidaire operations in
January 1979. During 1980 and 1981, the majonty of the former Frigidaire Plant 2
was converted to the former Moraine Engine facility, and the former Frigidaire Plant 3
and the northeast corner of former Frigidatre Plant 2 were converied to the Moraine
Assembly facility. Since 1981, former Moraine Engine operations have included the
machining, painting (this operation was discontinued in September 1995), and
assembly of diesel truck engines. Former Moraine Engine operations ceased in the fali
of 2000. The plant building has undergone decommissioning and demolition. Since
1981, Moraine Assembly operations initially included the manufacture. assembly, and
painting of small trucks, but currently Chevrolet TrailBlazers, GM Envoys, and
Oldsmobile Bravadas are produced at this facility. Delphi Thermal Moraine’s major
operations, which began in 1941, are the machining and assembly of automotive air
conditioning compressors, accurnulator dehvdrators, and miscellaneous air

conditroning valves.
1.2 Site Regulatory History

Delphi Thermal Moraine contains North and South Settling Lagoons that are shown on
Figure 2. GM filed a RCRA Pant A Application with Ohio EPA for interim status in
November 1980). GM began detection monitoring at the North and South Settiing
Lagoons in February 1981, In 1984, assessment monitoring began for the North
Settling Lagoon. By October 1988, GM expanded the groundwater monitoring
assessment plan network for the North Settling Lagoon and expanded the groundwater
detection network in the South Sertling Lagoon in accordance with an agreed consent
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order with the State of Ohio. The assessment and detection monitoring well network
for the upper and lower aquifers are shown on Figures 2 and 3, respecrively.

Delpht Thermal Moraine submitted closure plang for the North and South Settling
Lagoons to U.S. EPA and Ohio EPA in November 1985 und November 1989. Closure
discussions between GM and Ohio EPA were deferred by mutual agreement to
coordinate ultimate closure requirements with the corrective action requirements from
the United States Environmental Protection Agency (U.S. EPA} Region V (the North
and South Settling Lagoons were evaluated as solid waste management units
ISWMUs] in the RCRA Facility Investigation {RFI] at Delphi Thermal Moraine).
Dunng the summer of 1999, GM met with the Chio EPA to present and discuss a
revised approach for closure of the lagoons. This approach was presented to Ohio
EPA 1n the Lagoon Ciosure Plan, dated February 2000 (Conestoga-Rovers &
Associates, 2000), and approved by Ohio EPA in a letter to GM dated August 24,
2000. Closure activities were initiated in September 2000 and completed in June 2001,
GM submitted the Closure Certification Report to Ohio EPA on August 10, 2001
(Conestoga-Rovers & Associates 2001). Ohio EPA approved fulf closure of the North
and South Settiing Lagoons in a letter dated June 27, 2002 (Ohio EPA, 2002).

Delphi Thermal Moraine received an Administrative Order (Docket No. V-W-91R-2)
from the U.S. EPA Region V, which became effective on January 30, 1991, The
Administrative Order, 1ssued under Section 3008(h) of RCRA, as amended, 42 U.S.C.
6928(h), required Delphi Thermal Moraine to impiemen: a RCRA Corrective Action
program at the Moraine faciiity consisting of the following: 1) conduct an RFI and 2)
conduct a Corrective Measures Study (CMS). if necessary.

GM is currentiy meeting the requirements of the Administrative Order through the
completed two-phased RFI investigation at the Delphi Thermal Moraine facility and by
implementing capture zone interim measures, The initial Interim Measure was
implemented per the Final Interim Measures Design Plans (Geraghty & Miller, Inc.
1993), which was approved by the U.S. EPA in 4 July 31, 1995 ietter. The initial. on-
£oing intertm measures consist of controliing migration of VOCs in the shallow and
deep aquifers at the southern property boundary through groundwater extraction at
TW-2 and DN-13. respectively (Figure 2). The groundwater recovered by the upper
aquiter recovery well TW-2 is rreated using an air stripper tower and discharged
through GM’s National Pollutant Discharge Elimination System (NPDES) permitted
outfall to the Great Miami River. Based on the first four years of operation, the system
recovered and treated a total of 231,658,610 gallons at an average flowrate of 130
gallons per minute (ARCADIS Geraghty & Miller, 2000a). DN-13 is a deep aquifer
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well that Montgomery County has been using in a Pump-to-Waste Program since
March 1990. The interim measure consists of continued pumping of DN-13 at a rate of
2.663 million gallons per day.

The findings of the RFI for Delphi Thermal Moraine. including a Baseline Risk
Assessment, were reported to the U.S, EPA and Ohio EPA in a draft RCRA Facility
Investigation Final Report (Geraghty & Miller, Inc. 1996 and ENVIRON Corporation
1996 [these reports were approved by U.S. EPA in April 2000]). The RCRA Facility
Investigation Final Report determined a CMS was not necessary for the SWMUs
investigated in the RFI at Delphi Thermal Moraine, including the North Settiing
Lagoon and South Settling Lagoon. A summary of the Baseline Risk Assessment is
presented in Appendix A.

The U.S. EPA issued an Amendment te the Administrative Order (Docket No. VW-R-
(02-91), effective on April 24, 1997, which included the former Moraine Engine and
Moraine Assembly facilities in the Corrective Action program. This Amendment
required GM to conduct a Supplemental RFI at the two additional facilities {6 AOIs
were mvestigated). A multi-phased investigation was completed during the
Supplemental RFI, which focused on AOI 7 - Former Oil House Area. The findings of
the Supplemental RFI for former Moraine Engine and Moraine Assembly, including a
Supplemental Baseline Risk Assessment, were reported to the U.S. EPA and Ohio EPA
in a draft Supplemental RFI Report submitted to the U.S. EPA and Ohio EPA in June
1999 (ARCADIS Geraghty & Miller. Inc. 1999 and ENVIRON Corporation 1999
{these reports were approved by U.S. EPA in April 2000]). The Supplemental RFI
Report determined that constituent concentrations in soils at the AOIs do not pose an
unacceplabie risk. However, GM recommended and implemented interim measures to
address VOCs in groundwater associated with AOI 7. A Primary Groundwater Source
Area (AQOI 7y Intenm Measures Work Plan was submitted to the U.S, EPA and Ohio
EPA in June 1999 and was approved by the U.S. EPA in July 1999 {ARCADIS
Geraghty & Miller, Inc. 19993, This Work Plan recommended a combination of in-situ
technologies to address chlorinated VOCs in shallow groundwater (Figure 4), The
recommended in-situ technologies were implemented between September 1999 and
May 2000. The results of these ACI 7 Interim Measures were presented in the Draft
Interim Measures/Corrective Measures Report submitted to the U.S. EPA and Ohio
EPA in March 2001 (ARCADIS Geraghty & Miller, Inc. 2001).

To provide a basis for evaluating the performance of these AOIL 7 Interim Measures,
the Work Plan proposed that a comprehensive site-wide groundwater sampling event
for VOCs be conducied to establish a baseline data set. This baseline sampling for
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VOCs was completed in September 1999. Additionally, the first annual groundwater
sampling event was completed between September and October 2000. During the
2000 sampling event, at the request of U.S. EPA, groundwater samples were analyzed
for Appendix IX VOCs by Method 8260 and cis-1,2-dichloroethene, semi-volatile
organic compounds (SVOCs) and metals to verify that current groundwater conditions
were consistent with previous site conditions. The results of this one-time sampling
evemnt confirmed that VOCs were the only constituents of potential concern in
groundwater at the site. SVOCs were not detected and metals were not detected above
levels of concern during the 2000 sampling event. The analytical results from the 1999
baseline event and the 2000 first annual event are presented in the Interim
Measures/Corrective Measures Report (ARCADIS Geraghty & Miller, Inc. 2001).
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2. Site Conceptual Model

The stte conceptual model 1s based on many years of lagoon monitoring and RFT
investigations. Section 4.0 of the Supplemental RF1 report presents the current site-
wide groundwater conditions { ARCADIS Geraghtv & Miller, Inc., 2000b). A
summary of these conditions is presented below and serves as the basis for
development of the site-wide eroundwater monitonng plan discussed in the next
section.

The site (Delphi Thermal Moraine, former Moraine Engine, Moraine Assembly)
contains 56 upper aquifer monitoring wells (Figure 2}, 18 lower aquifer monitoring
wells (Figure 3), 6 injection wells for remediation purposes (Figure 53, 49 introduction
wells for remediation purposes (Figures 3. 6, and 7). one upper and one lower aguifer
capture zone extraction well (Figures 2 and 4, respectively), and several active
production wells (Figure 4). The current groundwater sampiing programs for the site
monitoring well network are summanzed on Table 1.

The site hes over the Great Miami River buried valley aquifer. which consists of vallev
fili deposits composed of sand and gravel outwash separated by locally discontinuous
silt and clay units, referred to as tilf zones. Beneath the site, these glacial deposits have
been divided into the following hvdrogeologic units: the upper sand and grave! unit,
the regional tll zone, and the lower sand and gravel unit. The upper sand and gravel
unit is generally 30, and in some areas, up to 70 feet thick and contains minor tiil
lenses. The unit 1s considered a water-table aquifer. In addition, the upper aquifer
beneath the AOI'7 area is divided into an upper and lower portion by the presence of
an upper ciay till. The upper clay till 1s continuous beneath the AOT 7 area at a depth
ranging from approximately 25 feet to over 40 feet below land surface. The water
table is iocated approximately 4 to 12 feet above the top of the upper ciay till.

The regional till zone has a varied thickness and continuity, but appears to be
discernible throughout the region; it ranges from being absent to being present in
excess of 50 feet thick beneath the site. The regional till zone overlies at least 50, and
n some areas. over 100 feet of sand and gravel that comprise the lower unit. This
lower unit 15 a fully saturated, semi-confined aguifer throughout most of the Dayton
ared; however, there are locations where the regionat tifl is thin or discentinuous. In
areas where the regional till 1s absent. the upper and fower aquifers respond as one
hydrogeologic unit. Consequently, aquifer parameters across the site vary with the
thickness and distribution of the tilf layer. Additional information on site
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hydrogeologic units is presented in the RFI Report {Geraghty & Miller, Inc. 2000) and
the Supplemental Description of Current Conditions (Geraghty & Miller, Inc. 1997a}.

Depth-to-water measurements and water-level elevations measured on December 3 and
4, 200, for the upper aguifer are summanzed in Table 2. The water-table surface on
December 3 and 4, 2001 (Figure &) shows flow in the upper aquifer is generally from
north-northeast to south-southwest over the majority of the site. A groundwater
capture zone, centered around Capture Well TW-2 located in the southwest corner of
Landfill L1, is evident at the southern end of the Delphi Thermal Moraine facility,
December 3 and 4, 2001 water-level measurements show the water ievel in Well TW-2
1 lower than the water levels to the west in monitoring well GM-16, 10 the southwest
in monitoring well GM-17, and to the south in monitoring well WSU-24, indicating a
localized reversal of groundwater flow south/southwest of Capture Well TW-2, TW-2,
screened in the upper aquifer, has been operating since January 31, 1996,

Hydraulic charactenistics of the water-table aquifer were determined by evaluation of
data front pumping tests conducted in 1985 and in 1989, The median hydraulic
conductivity (K) value estimated from pumping test data was 1,650 feet per day
(ft/day), and effective porosity was assumed to be 0.3 10 0.5. Using average hydraulic
gradients for December 2001, groundwater flow velocities in the upper aquifer ranged
from 2.29 ft/day to 3.82 ft/day.

Water-level elevations, presented on Table 2, were measured in the deep monitonng
welis and production wells on December 3 and 4, 2001, The potentiometric surface on
December 3 and 4, 2001 {Figure 9) shows groundwater flow in the lower aquifer to be
generally from northeast to southwest. with a groundwater capture zone centered
around County Well DN-13. County Well DN-13 is located south of the Deiphi
Thermal Moraine facihity in the Dryden Road North Wellfield. The Pump-to-Waste
Program at the Dryden Road North Wellfield, which began in 1990, was incorporated
into interim measures and was in operation during the December 2001 baseline
groundwater monitoring event, Groundwater tlow velocity in the iower aquifer ranged
between (.50 ft/day and 0.83 fi/day.

VOCs present in upper and lower aquifer groundwater primarily associated with AQI 7
- Former Oil House Area are above their respective Safe Drinking Water Act,
Maximum Contaminant Level (MCL). However, the upper aquifer is not a drinking
water source or industnial water source on-site and is not reasonably expected to serve
as either type of water source in the future. Further. there are no known users of
groundwater from this upper water-table aguifer in the immediate vicinity of the site.
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The lower aquifer is currently used as a nonpotabie industrial water supply at the
Moraine Engine and Moraine Assembly facilities and has the potential for use as an
emergency dnnking water supply downgradient of the faciiities.

Based on the findings of the RF] and Suppiemental RFI investigations, constituents of
potential concem for the facilities are himited to chlorinated VOCs in groundwater
from histonic releases. As stated in the approved AQI 7 Interim Measures Work Plan
(ARCADIS Geraghty & Miller. 1999b), data from the site-wide baseline sampling
event completed in September 1999 (submitted to U.S. EPA and Ohio EPA under
separate covery was evaiuated to establish a site-specific parameter list for site-wide
groundwater monitoring. This hist contains the eight chlonnated VOCs, that U.S. EPA
and GM agreed to dunng the AOI 7 investigation. In addition, as stated in the
Supplemental RFI report {Section 3.4.3.3), toluene would be added to the site
parameter list based on detected concentrations in the AOI 7 area dunng November
1998, Benzene. toluene, ethylbenzene. and xylenes (BTEX) were all detected during
the September 1999 baseline sampling event. While BTEX constituents were not
identified as constituents of concern during the RFI, they have been added 1o the siie-
specitic parameter list in order to monitor the effectiveness of the AOQI 7 corrective
measures and evaluate the total ievel of organic carbon at the site. The appropriateness
of this site-specific parameter list was venfied by the results of the one-time sampling
event for VOCs, SVOCs and metals requested by the U.S. EPA in comments dated
June 16, 2000 that was completed between September and October 2000. Based on
GM's assessment of the September and October 2000 groundwater data, GM will add
arsenic and barium to the site-specific parameter list used for the site-wide
groundwater monitoring program, downgradient of the reactive zones {upper aquifer
welts GM-28, ME-3, GM-32, and GM-21) and at the property boundary wells (upper
aquifer wells GM-6, TW-2, 4S. and GM-2). These constituents will be included in the
site-wide monitoring program until such time as a sufficient database has been
developed to demonstrate that the random detection of these two metals does not pose
a concern at this site. Once this has been demonstrated, only samples collected from
the property boundary wells wili be analyzed for arsenic and barium, Using this data,
GM will evaluate if changes in the groundwater geochemisiry are contributing to
solubilizing the arsenic and barium and will modify the enhanced reductive
dechiorination process as necessary.

This site-specific list includes the following parameters; benzene, 1, 1-dichioroethane,
I.1-dichloroethene. cis-1.2-dichloroethene. trans-1.2-dichloroethene, ethylbenzene,
tetrachioroethene, toluene. 1.1.1-trichloroethane, trichioroethene, viny! chloride.
xyienes, arsenic, and barium.
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3. Groundwater Monitoring Pian

In order to meet the objectives for groundwater monitoring presented in Section 1.0, a
plan has been developed and is presented below. While this plan differs from the
existing plans (i.e., reduced frequency of sampling certain monitoring welis and
elimination of some wells), a more appropriate set of parameters will be monitored at a
larger set of wells to give a better overall understanding of changes in groundwater
quality at the site. The plan has been developed to meet the objectives of post-closure
monitoring of the North and South Settling Lagoons and of monitoring effectiveness of
the site-wide corrective measures. As discussed further in Appendix B, this plan is
consistent with the intent of post-closure groundwater monitoring requirements for the
closed lagoons, as specified in OAC 3745-54.

A sumnmary of the monitoring plan is presented on Table 3. Figures 10 and 11 indicate
the wells to be sampled for VOCs on a site-wide basis in the upper and lower aguifers,
respectively. A schedule for the site-wide groundwater monitoring is presented on
Figure 12.

3.1  North and 5outh Settling Lagcons and Landfill Monitoring

The groundwater monitoring plan has been developed to meet the objectives of post-
closure monitoring for the closed North and South Settling Lagoons. Groundwater
quality in the upper-most aquifer downgradient of the closed North and South Settling
Lagoons will be monitored on an annual basis for the site-specific list of VOCs. The
monitoring well network will consist of three upper aquifer monitoring wells located at
the downgradient point of compliance at each closed lagoon, as indicated on Table 3
and presented on Figure 10. Boring logs and weli construction logs for these wells are
presented in Appendix C. These monitoring wells are a subset of the existing site-wide
monitoring well network:

» Closed North Settling Lagoon: W.-2-N, W-3-N_ and W-1-N,
»  Closed South Settling Lagoon: W-2-§, W-3-§, and W-4.5,

VOC concentrations found in monitoring well HR-9. located upgradient from the site
property. are simitar to and sometimes higher than concentrations found in the
monitoring wells directly downgradient of the closed North Seuling Lagoon indicating
other sources of VOCs are present upgradient from Delphi Thermal Moraine. VOC
concentrations in the monitoring weils further downgradient (approximately 1,800
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feet) are generally much higher than concentrations in monitoring wells directly
downgradient of the North Settling Lagoon, suggesting that VOCs detected in those
areas {located some distance from the North Settling Lagoon) are from other sources.
These data coupled with the direction of groundwater flow suggests thai other sources
of these sama VOC constituents exist east of the closed North Settling Lagoon at the
Former Oil House. Therefore, only monitoring well data obtained from the
downgradient point of compliance of the closed lagoons will be evaluated as part of
this trend evaluation.

In addition. a subset of the existing monitoring wells located upgradient and
downgradient of the landfills (Landfilis L1, 1.2, and L3) will be monitored on an
annual basis. The three landfill locations are shown on Figure 10 and the list of wells
to be sampled are presented on Table 3.

3.2  Interim Measures Capture Zone Monitoring

GM has been operating a groundwater recovery and treatment systemn at Delphi
Thermal Moraine since January 31, 1996, in order to control the off-site migration of
upper aquifer groundwater that contains VOCs. Capture well TW-2, a component of
this interim measures system, is located at the southern property boundary (Figure 23.
In order to evaluate downgradient groundwater quality in the upper aguifer, a subset of
the existing monitoring well network in the vicinity of TW-2 and downgradient of the
site will be monitored on an annual basis, as presented on Table 3.

The Air Permit and NPDES Permit for the groundwater recovery and treatment system
require periodic monitoring and reporting of water quality in the influent and effluent
streams, and pumping flow rates. These activities will continue in accordance with the
permit requirements presented in the Final Interim Measures Design Plans (Geraghty
& Miller, Inc.. 1995} and the new operational scheme presented in the October 1996
Monthly Technical Progress Report.

Interim measures aiso consist of continued pumping of Montgomery County Well DN-
13 (Figure 4). In order to evaiuate downgradient groundwater quality in the lower
aquifer, a subset of the existing monitoring well network in the vicinity of DN-13 and
downgradient of the site will be monitored on an annual basts, as presented on Table 3.

Continued interim measures pumping of groundwater at the downgradient property
boundary at wells TW-2 and DN-13 to control migration of groundwater constituents

10



o

ARCADIS Site-Wide Groundwater
Monitoring Pian

i

Genera! Motors Corporatian
Moraine, Qhic

December 12, 2002

has been recommended as a part of the corrective measures for the site, as discussed in
the Interim Measures/Corrective Measures Report.

3.3  AO0!7 interim/Corrective Measures Remediation Zones Monitoring

As presented in the AOL7 Intenm Measures Work Plan, groundwater quahty in select
wells upgradient and downgradient of the oxidation areas and reactive zones (Figures
3, 6, and 73 will be monitored. as presented on Table 3. Oxidation Area I (OA-1)
consisis of three wells where chemicals (such as hydrogen peroxide, ferrous sulfate,
and sulfuric acid) were injected into the upper aquifer above the upper clay till to
create Fenton’s Reagent and oxidize the VOCs. The OA-1 wells surround the GM-
23/GM-27 well cluster. OA-2 consists of three wells which surround the former
Moraine Engine Tank Farm. These wells will be used for remediation purposes.
Reactive Zone 1 (RZ-1) is located at the southern boundary of AOI 7 and consists of
nine introduction wells; RZ-2 is located as an intermediate downgradient treatment
curtain south of AOI 7 in the ME well senes area and consists of 4 introduction wells;
and RZ-3 15 located downgradient of the Deiphi Thermal Moraine and the former
Moraine Engine facilities and consists of 40 wells. Interim measures within the
reactive zones involves the introduction of a carbon source (molasses and potable
water mixture; into the upper aquifer to allow the microbial population to develop the
reducing conditions necessary to support enhanced anaerobic biodegradation of the
chlorinated VOCs.

Based on an evaluation of the AOI 7 Inteim Measures discussed above, the corrective
measures for the site were proposed in the Draft Intenm Measures/Corrective
Measures report, submitted to the U.S. EPA and Ohio EPA in March 2001 (ARCADIS
Geraghty & Miller, 2001). The proposed AOI 7 corrective measures include continued
operation of RZ-1. RZ-2, and RZ-3. with an expansion of RZ-1 through instaliation and
use of additional carbon introduction wells along the western side of RZ-1 during
proposed redevelopment activities in this area.

Monitonng frequency of the wells in the reactive zones will be quarierly for the first
vear. semu-annually for years two and three. and annually thereafter. Field parameters
collected from wells within these zones will be monitored more frequently in order to
assess performance of the mobile reactive zones.
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3.4  Waste Pile/Staging Area Interim Measures

A supplemental investigation is currently being conducted in the Waste Pile/Staging
Area at the Delphi Thermal Moraine facility. This focused investigation invoives the
advancement of soil borings for collection of soil samples for screening and analysis,
and to allow the installation of monitoring wells. This investigation is focused at
locations upgradient, within and downgradient of the Waste Pile/Staging Area in the
upper aquifer, above the regional clay tuil. Monitoring well pairs have been installed
upgradient (deep upper aquifer well GM-33 and shallow well GM-34) and
downgradient {deep/shallow pairs GM-35/GM-36 and GM-37/38}. These monitoring
wells have been sampled for VOCs, SVOCs, metals and polychlorinated biphenyls.
After this groundwater data is validated and reviewed, GM will propose to U.S. EPA
and Ohio EPA the wells in this area to be added to the site-wide groundwater-
monttonng network,

3.5 Field Methodoiogies

The foliowing sections present a summary of the field procedures to be followed
during the site-wide groundwater-monitoring program.

3.5.1 Groundwater 5ampling

Groundwater samples will be coliected using low-flow sampling procedures from
selected upper aquifer monitoring wells presented on Table 3. Field parameters
including pH, specific conductance, temperature, oxidation/reduction potential, and
dissolved oxygen will be measured during purging of each upper aquifer well using a
multi-parameter flow-through cell. Standard Operating Procedure (SOP) #21 will be
followed when sampling upper aquifer wells (Geraghty & Miiler, Inc., 1997b). A copy
of this SOP, along with other SOP’s related to groundwater sampling are presented in
Appendix D.

Groundwater sampies from the lower aquifer wells presented in Table 3 will be
collected using a 2-inch submersible pump or a site-dedicated bailer. Once three well
volumes are evacuated. field parameters (pH. specific conductance, and temperature)
will be measured. SOP #3 will be followed when sampling tower aquifer wells
{Appendix D). Groundwater samples from the production wells will be collected
according to SOP #28. Al groundwater samples will be coliecied, managed under
standard chain-of-custody procedures, and validated in accordance with the approved
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Supplemental RFI Work Plan and the RFI Quality Assurance Project Plan (Geraghty &
Miller, Inc., 1997b).

3.5.2 Water-Level Measurements

Water levels will be measured contemporaneously in ali accessible on-site wells and
wells located east of the site and at the southern end of the site, within the Dryden
Road North Wellfield, and within the Dryden Road South Wellfield on an annual
basis. Specific wells where depth to water will be measured are included on Tabie 4.
SOP #4 will be followed when taking water level measurements.

3.5.3 Laboratory Analytical Methods

All groundwater samples will be analyzed for the sue-specific parameter list using SW
846 Method 8260 and Method 6010B. This parameter list was developed after
evaluating data from the September 1999 baseline groundwater sampling event and the
one-time sampling event conducted in September/October 2000 (which included
analysis of Appendix IX VOCs and cis-1.2-dichloroethene, SVOCs and metals),
conducted as part of the AOL 7 interim measures. The site-specific parameter list
includes: benzene, 1, i-dichloroethane, 1,1-dichioroethene. cis-1,2-dichloroethene,
trans-1,2-dichloroethene, ethylbenzene, tetrachloroethene, toluene, 1,1,1-
trichloroethane, trichloroethene, vinyl chlonde, xylenes, arsenic, and barium. This
site-specific list of VOCs may be modified, as necessary.

Select groundwater samples from upper aquifer monitoring wells will also be analyzed
for the biogeochemical indicator parameters, Table 3 lists specific field. iaboratory,
and biogeochemical indicator parameters, and field and laboratory analytical methods.
All samples will be submitted under appropriate chain-of-custody documentation to
Severn Trent Laboratory in North Canton, Ohio (STL North Canton’ and Microseeps
in Pittsburgh, Pennsylvania.
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4. Groundwater Data Evaluation

Water-level elevations measured from each wel will be used to determine groundwater
flow directions in the upper and lower aquifers and to determine the verticai gradients
between the two aquifers. The cone of influence present around TW-2, DN-13, and
any active production wells will be noted on the groundwater flow maps,

All analytical data collecied for site-wide groundwater monitoring will be validated
and reviewed in accordance with the Data Management Plan and the Quality
Assurance Project Plan of the Supplemental RFI Work Plan (Geraghty & Miller, Inc.,
1997b). As data are acquired, they will be interpreted to ensure that monitoring
objectives outlined in Section 1.0 are met. In general, the data evaluation will be
focused on two components: 1) continuing contributions, if any, from in-place waste
management units, and 2} effectiveness of corrective measures activities. An outline of
the general approach that will be used to evaluate data collected in the groundwater
monitoring program is provided below: details regarding the data evaluation
methodology are provided in the Interim Measures/Corrective Measures Report
submitted by GM to U.S. EPA and Ohio EPA in March 2001 (ARCADIS Geraghty &
Miller, 20013.

4.1  Program Objectives
4.1.1  Menitering of in-Place Waste Management Units

One component of the groundwater monitoring program is monitoring of specific units
that will continue tc manage wastes in-place (i.e., the closed lagoons and landfills).
Although the RFT and Supplemental RFI determined that the wastes at these units do
not contribute constituents to groundwater at levels that would have any significant
effect on current and reasonabiy expected future groundwater uses. the monitoring
program inciudes monitoring wells that will be used to confirm these findings.

Objectives | and 2: Assessing contributions from the lagoons and landfills.

The monitoring wells associated with the monitoring of the lagoons and landfills
wilt be evaluated to determine whether these units are signiticantly affecting
groundwater quality. In general, this evaluation would include a review of
groundwater quality from monitoring wells upgradient and downgradient of
these units to identify whether a particular unit is affecting groundwater quality.
If'a unit is determined to be affecting groundwater quality, the health
significance to current and reasonably expected groundwater uses on-site and
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off-site will be evaluated. This evaluation wilt follow the groundwater
assessment methods used in the Supplemental RFI Baseline Risk Assessment,
accounting for the goal of achieving the conditions outlined in Objective 3
below.

4.1.2 Effectiveness of Corrective Measures

As discussed in the Supplemental RFI Repont, the supplemental baseline risk
assessment determined that no unacceptable human exposures are currently occurring.
However, constituents in groundwater at AOl 7 were determined to have a potential 1o
migrate to an extent that reasonably expected future uses of groundwater might be
affected. Accordingly. GM has continued the interim measures pumping of
groundwater at the downgradient property boundary at wells TW-2 and DN-13 to
control migration of groundwater constituents and has implemented additional interim
remed:ial measures to provide in-situ remediation in AQI 7 and at on-site {ocations
downgradient of AOL 7. These remedial measures have been recommended as the
corrective measures for the site, as discussed in the Interim Measures/Corrective
Measures Report. Therefore. the second component of the site-wide groundwater
monitoring program described in this plan 1s the coliection and evaluation of data for
ongoing determination of the effectiveness of and the need for continuation of
corrective measures comntrols and remedial measures.

Objective 3 Assessing the need for pumping of wells TW-2 and DN-13.
The need for continued operation of these wells wiil be determined based on
achieving and maintaining the following conditions:

1. Upper Aquifer: Consistent with the criterion stated in the RCRA Corrective
Action Environmental Indicator Determination — Migration of Contaminated
Groundwater Under Contro] (CA 750}, the condition to be met in the upper
aquifer 18 no migration of VOCs at concentrations exceeding appropnately
protective levels (i.e.. “appropriate for the protection of the groundwater
resource and its beneficial uses™ as charactenized in the RFI) bevond the
"existing area of contaminated groundwater.”

t

Lower Aquifer: Consistent with the goal to maintain a nsable aquifer,
including off-site drinking water use, the condition to be met in the lower
aquifer is no VOC concentrations exceeding MCLs (or equivaient risk-based
drinking water concentrations ) in the lower aquifer beyond the "existing area
of contaminated groundwater.”
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GM expects that achievement of these conditions will be determined by
comparing groundwater quality data from on-site monitoring wells in the
upper aquifer at the downgradient facility boundary to specific remediartion
target levels that have been established to ensure achieving the above-defined
conditions when the corrective measures wells are turned-off. The
remediation target levels were established using the groundwater assessment
methods used in the Supplemental Baseline Risk Assessment, supplemented as
appropriate with additional predictive models. Specific modeling methods for
establishing the concentration iimits and specific monitoring points are
described in the Interim Measures/Corrective Measures Report.

Objective 4: Assessing the effectiveness of and the need for continuing
remediation in R7Zs 1 and 3.

Monitoring wells located at and downgradient of AQI 7 and each RZ. are
inciuded in the site-wide groundwater monitoring program to provide data that
will be evaluated to determine whether active remediation at AOI 7 or a
particular RZ is performing as expected or has reached the feasible limits of the
technology. This evaluation may suggest adjustments or modifications to the
remedial actions, including terminating remediation. The specifics of how the
data will be evaluated to monitor performance is described in the Interim
Measures/Corrective Measures Report.

In addition to the evaluation of technical performance, the data from these
wells will also be evaluated to determine the extent to which active
remediation at each RZ is contributing significantiy to achievement of the
conditions outlined above for Objective 3. Specific approaches for evaluating
these data from this perspective has been developed in conjunction with the
work described above for Objective 3 during completion of the Interim
Measures/Corrective Measures Report.

Objective 5: Verify the effectiveness of completed comrective measures.

The monitoring program also is designed to provide data that will aliow ongoing
confirmation of the Supplemental RFI findings that groundwater at AQI 7 is the
onty significant source affecting site-wide groundwater quality. Therefore,
certain elements of this groundwater monitoring program are to be continued for
some period after the completion of active corrective measures controls and
remedial measures to verify that the conditions defined for Objective 3 continue
to be met without these active measures. The Interim Measures/Corrective
Measures Report describes the verification monitoring procedure that will foliow

16



ARCADIS Site-Wide Groundwater
o Monitoring Pian

General Motors Corporation
Moraine, Ohic

December 12, 2002

shut-down of the active control measures and remedial measures, to ensure that
groundwater quality remains acceptable.

4.1.3 Corrective Action Cornpletion Strategy

GM’s goal under its corrective action program is to reduce existing on-site and off-site
groundwater concentrations to levels that are protective of reasonably expected future
uses of groundwater. GM’s approach for achieving this goal will be met through a
combination of interim and corrective measures that achieve plume migration control,
reduce existing plume concentrations, and monitor performance of these measures.
Data will be acquired during the implementation of corrective measures to evaluate
progress towards achieving this goal. Once on-site groundwater concentrations are
reduced sufficiently by active corrective measures to ensure continued protection of
reasonably expected groundwater uses, some or all of the active measures will be shut-
off. Groundwater monitoring as described in this plan would continue to verify that
groundwater conditions remain acceptable, and that ultimately, groundwater
concentrations at the downgradient property boundary decline below appropriately
protective levels (i.e., appropriate for the protection of the groundwater resource and its
beneficial uses).

As discussed in Appendix A, supplemental baseline risk assessments determined that
no unacceptable hurman exposures are currently occurring (Environ Corporation 2000}
In particular, hazardous constituents present in soil/waste at the SWMUs and AOIs,
including the land-based disposal units present at Delphi Thermat pose no
unacceptable nsk to groundwater under current and reasonably likely groundwater use
conditions. However, constituents in groundwater at an unrelated area, AOI 7, were
determined to have a potential to migrate 1o an extent that reasonably expected future
uses of groundwater might be affected. As described in Section 1, at the request of
U.S. EPA, GM implemented interim measures pumping of groundwater at the
downgradient property boundary at wells TW-2 and DN-13 to control migration of
groundwater constituents. GM has aiso implemented in-situ remediation at three on-
site locations downgradient of AOI 7. In addition, GM has initiated a site~-wide
groundwater monitoring program to collect and evaluate data for its ongoing
assessment of the effectiveness of these remedial measures in meeting the corrective
measures objectives. The monitoring program inciudes monitoring for some period
following termination of these remedial measures to ensure that groundwater quality
remains acceptable, and that off-site contamination is reduced to below appropriately
protective levels. In addition, the monitoring program includes provisions for
identifying potentially significant contributions trom the land-based units (i.e.. landfills
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and closed lagoons), if any, relative to the existing site-wide groundwater quality. 1o
ensure continuation of corective action as necessary to address these units,

42  Data Evaluation Methodology
4.2.1 Shut-Down of Remediation Components

The need for continued operation of the rernedial measures will be determined based
on achieving and maintaining the following conditions:

1. Upper aquifer: consistent with the criterion stated in the approved RCRA
Corrective Action Environmental Indicator Determination — Migration of
Contarminated Groundwater Under Control (CA 750, the condition to be met
in the upper aquifer is no migration of VQOCs at concentrations exceeding
appropriately protective levels {i.e., appropriate for the protection of the
groundwater resource and its beneficial uses as characterized in the RFI)
beyond the existing area of contaminated groundwater. Based on the
groundwater conditions established during the September 1999 baseline
sampling event, GM proposed for a short-/intermediate-term goal 1o use
existing well GM-26 (Figure 10) as the point of compliance (POC) for
ensunng that this condition is maintained.

b

Lower aquifer: consistent with the goal to maintain a usable aquifer, including
off-site drinking water use, the condition to be met in the lower aquifer is no
VOC concentrations exceeding maximum contaminant levels (MCLs} or
equivaleni nisk-based drinking water concentrations in the lower aquifer
beyond the existing area of contaminated groundwater. Based on the
groundwater conditions established dunng the September 1999 baseline
sampling event, GM proposed for @ short-/intermediate-term goal to use
existing welis GM-13, GM-11. and GM-20D {Figure 11} as the POCs for
ensuring that this condition s maintained.

Progress towards achieving these conditions will be evaluated by comparing
groundwater quality data from on-site monitoring wells to calcuiated remediation
performance target levels (RTLs) that ensure compliance with these conditions
without active comective measures (RTLs are presented on a table in Appendix B).
As described in GM's draft Interim Measures/Corrective Measures Report,
preliminary RTLs have been estimated using the groundwater assessment methods
developed 1n the Suppiemental Baseline Risk Assessment (see summary provided in
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Appendix A}, taking into consideration the current pumping conditions at and in the
vicinity of the facility. Specifically, the modflow groundwater flow model
(Geraghty & Miller, Inc. 1954} developed for Delphi Thermal Moraine and the
surrounding region (including former Moraine Engine and Moraine Assembly} is
being used to support the estmation of RTLs equal to concentrations in on-site
groundwater at locations downgradient of AOI 7 that would not be expected to result
in exceedances of the MCL at the designated POCs.

The calculated RTLs are presented in Appendix B of the Interim Measures/Corrective
Measures Report and Appendix B of this plan. These preliminary RTLs will be
reviewed and updated, as needed, as part of the annual assessment of the corrective
measures performance to ensure that the basis on which they were estimated remains
valid. For exampie, these preliminary RTLs will be revised as appropriate to refiect
knowledge of groundwater pumping conditions at the time of each annual evaluation.
Any changes to the RTLs or the methodology for deriving the RTLs will be reviewed
with U.S. EPA prior to making a decision regarding tenmination of one or more
remedial measures.

As part of the annual remediation performance monitoring evaluation, data collected
from on-site and off-site monitoring wells will be compared to RTLs as a measure of
the performance of each remedial measure; i.e., to determine the exient to which each
remedial measure is contributing to achievement of the specific conditions outiined
above for the upper and Jower aquifers. In addition, as part of the annual performance
monitoring evaluation, GM will review the groundwater pumping conditions at the
facility and surrounding area to confirm that the basis for the RTLs remain valid. In
the event that pumping conditions at or surrounding the facility changed during the
monitoring period. then GM will update the RTLs prior to conducting the performance
evaluation. Further, because the models used to develop the RTLs do not take into
consideration attenuation of constituents during transport in the groundwater (e.g.,
retardation, degradation), and one of the primary components of the remedial measures
is enhanced im-situ biodegradation, GM will also assess the extent to which these
processes should be accounted for in applying the RTLs during the performance
evaluation. Any changes to the methodologv for deriving the RTLs will be reviewed
with U.S. EPA prior to making a decision regarding termination of one or more
remedial measures.

GM'’s intermediate-term goal 1s to reduce existing on-site and off-site groundwater
concentrations within the existing plume boundary to levels that are protective of

reasonably expected future uses of groundwater without the active operation of
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corrective measures. Achievement of this goal wiil be deterrined by comparing
groundwater quality data from monitoring wells to RTLs that are designed to ensure
residual on-siie concentrations will not result in off-site concentrations exceeding
acceptable levels. For example, achieving the RTLs in areas downgradient of AO{ 7
{e.g., downgradient of RZ-3) would indicate that the downgradient control measures
{e.g., pumping TW-2) would no [onger be necessary to meet the aliowable POC
concentration, However, in this example, if concentrations upgradient of RZ-3 remain
above the target levels, the active measures at R7-1, RZ-2, and/or RZ-3 would need to
be maintained until upgradient concentrations are further reduced, Achieving RTLs in
all of the on-site monitoring zones would indicate that the allowable POC
concentrations would not be exceeded if all active measures were shut-off.

Once on-site groundwater concentrations are reduced sufficiently by active measures
to be protective of reasonably expected future uses, some or alf of these active
measures wili be shut-off. Foliowing shut-down of any active measures, GM will
continue its groundwater monitoring program o confirm that the conditions in the
upper and lower aguifer continue to be met without these active measures. GM’s long-
term goal 1s to reduce the off-site groundwater concentrations 1o below appropriately
protective levels so that the POC can be shifted to the downgradient facility boundary.

422 Assessment of Closed Lagoons

As previously described, this site-wide menitoring program provides for an equivalent
monitoring of potentially significant contributions of hazardous waste constituents to
existing groundwater quality. To determine if the closed lagoons may be significant
contributors of hazardous waste constituents to existing groundwater concentrations,
monitonng data collected from the designated post-closure monitoring wells located
downgradient of each of the closed Jagoons will be evaiuated for temporal trends. The
itial approach for evaluating trends in these data will be to apply straight line
regression to the data and 1o determine if the regression fine appears to show a strong
positive correlation. This regression analysis will only be performed for wells and
constituents where a sufficient percentage of analvtical data are above detection limits
to allow for a meaningful trend evaluation. In the event that the regression analysis
shows a strong correlation, more rigorous statistical methods may be employed to
deterrmine the significance of the correlation. These more rigorous statistical methods
may incinde the Sen's Test or the Mann-Kendall Test (Gibbons, 2001). I a statistically
significant trend is identified. the degree to which the closed lagoons are affecting
groundwater quality will be further evaluated relative to changes in site-wide
groundwater quality that are unrelated to the close lagoons. The results of the
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statistical frend analysis and any additional evaluation will be included in the annual
groundwater monitoring report. Table 6 presents the first set of data to be included in
the trend evaluation. This data was collected in November 2001 after the lagoons were
closed.

If the closed lagoons are determined to be affecting groundwater quality, such effects
will be evaluated as part of GM's comprehensive site-wide RCRA corrective action
monitoring program. This evaluation will be conducted in lieu of a standard
groundwater compliance program as described in OAC 3745-54-99 since it provides a
more comprehensive assessment of the significance of groundwater concentrations
attributed to the closed lagoons relative to potential site-specific humnan health impacts
attributed to the existing groundwater conditions. Specifically, the health significance
of concentrations downgradient of the closed lagoons will be evaluated using the
asscssment approach defined in the Supplemental Resource Conservation and
Recovery Act Facility Investigation Report, Volume I1 Supplemental Baseline Risk
Assessment ("Supplemental BRA"; ENVIRON 2000). The constituent concentrations
in detection monitoring wells associated with a unit that are not attributable to an
upgradient source(s) will be considered representative of the concentrations that are
leaching from the unit, and used to confirm that the unit's contribution to existing
groundwater concenfrations do not represent levels that could adversely impact
potential groundwater receptors.

In the event that one or both of the closed lagoons is determined to be contributing
constituents to groundwater such that the site-wide corrective action objectives are not
being met, then GM will consider the need for further action under the corrective
action program with U.S. EPA. [f U.S. EPA determines based on review of the
monitoring results that one or both of the lagoons is contributing constituents to the
groundwater, LS. EPA will notify OEPA. OEPA reserves the right to make the
determination as to whether or not further action is required with respect to addressing
groundwater contamination potentially caused by releases from the closed lagoons.

4.2.3 Assessment of Other Land-Based Units

The monitoring program will also be used to evaluate potentially significant
contributions from the other land-based units (i.e., landfills), if any, relative to the
existing site-wide groundwater quality, to ensure that the groundwater conditions
achieved by the remedial measures continue to be met.  Consistent with the
methodology specified for the closed lagoons, the significance of concentrations
downgradient of the other land-based units will be evaluated using the assessment
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approach defined in the Supplemental Baseline Risk Assessment. The constituent
concentration in monitoring wells associated with a unit that is not attributable to an
upgradient source(s) will be considered representative of the concentration that is
leaching from the wasie, and used as that unit’s source term. The source term will then
be multiplied with the source reduction factors defined for that unit under current
conditions without interim measures to confirm that the unit’s contribution to
groundwater concentrations do not represent levels that could adversely impact
potential groundwater receptors.
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5. Groundwater Data Reporting

By March 1" of each vear, a summary report will be prepared that contains a
discussion of field activities (water-level measurements and groundwater sampling), an
assessment of groundwater quality, flow rate, and direction, an evaluation of the
validated analytical results (as presented in Section 4.0}, a discussion of corrective
measures, and & discussion of any problems encountered during sampling and analysis.
The report will also contain tabulated analytical results, a summary table that inciudes
construction and location information for the wells in the monitoring program,
tabulated water-level elevations, a figure showing water-table surface groundwater
elevations, groundwater sampling logs, a hard copy of the laboratory report, and an
electronic database. This annual report will be designed to provide adequate
information such that it will serve as the annual capture zone monitoring report and the
post-closure monitoring report for the closed lagoons and only one annual monitoring
report will be required for the site to address both U.S. EPA and Ohio EPA
requirements. As part of the data evaluation and reporting, GM will determine if the
closed settling lagoons are serving as a significani contributor to groundwater
contamination. In the event this occurs, GM will notify both U.S. EPA and Ohio EPA,
© per the requirements of OAC 3745-54-98(().

On an annual basis, the wells included in the site-wide groundwater monitoring
program and the site-specific parameter list will be assessed to ensure the most
appropniate program is implemented. All project files for the site-wide groundwater
monitoring program, including field notes and laboratory reports, will be maintained
per the requirements of the QAPP.

As shown on Figure 12, groundwater monitoring and reporting are proposed for the
next 5 years; however, groundwater monitoring will be implemented for a minimum of
AU years, unless otherwise demonstrated that no further monitoring is warranted. At
the end of the fifth year. this monitoring plan will be reevaluated and modifications
proposed, if necessary. However. changes to the monitoring program may be proposed
prior to the five year timeframe, if necessary.
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Table 1. Current Groundwater Monitoring Programs Performed at General Motors Corporation, Moraine, Ohio.

Well Quarterly Assessment Semi-Annual Detection Capture Zone
Monitoring™"’ Monitoring”’ Monitoring"”’

Upper Aquifer Wells

HR-1 X

HR-2 X

HR-3 X

HR-4 X#

HR-5 X

HR-6 X

HR-7 X

HR-8 X

HR-9 X

HR-11 X

HR-16 X7

HR-17 X7

W-i-N X

WO N XH}

W_3-N NG

W-4-N X%

W-2-$ X

W.3.§ 367

Wod S 67

48 X{8§

GM-6 x®

GM-17 X®

GM-18 x®

TW.2 X(S)

Lower Aquifer Wells

HR-10 X%

HR-i2 X%

HR-13 X

HR-14 X®

HR- 153 X

VOCs Volatile organic compounds. SpC Specific Conductance.

SvocC Semivolatile Organic Compounds, TOX  Total Organic Halogens.

TOC Total Organic Carbon. Fe Iron.

Mn Manganese. Na Sodium.

(1) The quarterly assessment monitoring is performed during March, June, September, and November.
2) The semi-annual detection monitoring is performed during June and September,
{3) The caprure zene monitoring is performed during July.
(43 Sampied quarterty for VOCs, SpC, pH.

(53 Sampled quarterly for VOCs, SpC, pH, SVOC, total cyanide, total metals, dissclved metals.
6y Sampled second quarter for SpC, pH, TOX, TOC.

(8} Sampied annuaily for VOCs.

|
{73 Sampied fourth quarter for SpC. pH, TOX, TOC. phenol, chlorides, suifates, total Fe, Mn, Na, dissolved Fe, Mn, Na.
i



ARCADIS

Table 2. Water-Level Measurements During December 2001, General Motors Corporation,
Moraine, Ohio.

Measuring Point Depth-10-Water Water-Level
Weli Elevation (feet} Elevation
Shallow Aquifer Wells
W-1-N 739.02 319 T07.12
W-2-N 731.68 25.26 706.42
W-3-N 733.66 27.39 706.27
W-4-N 731.63 2522 706.41
HR-1 732.71 28.09 704.62
HR-2 734.75 28.42 706.33
HR-3 736.75 30.47 706.28
HR-4 742.6 35.64 706.96
HR-5 734.27 28.46 705.81
HR-6 732.66 27.62 705.04
HR-7 731.73 25.85 705.88
HR-8 74342 36.15 707.27
HR-9 743.51 36.68 707.83
HR-i1 743.33 35.64 707.69
HR-16 727.01 22.65 704.36
HR-17 726.43 21.97 704.46
W-1-5 729.29 24.78 704.51
W-2- 726.64 22.83 703.81
W3-8 733.42 25.38 708.04*
W-4-5 727.68 23.93 703.75
GM.2 73581 32.28 703.53
48 731.36 NA NA
GM-6 730.27 27.15 703.12
GM-8 73517 3179 703.38
GM-10 7239 20.99 702.91
GM-16 7253 22.09 703.21
GM-17 723.84 20.74 703.1
GM-18 7238 22.07 701.73
GM-198 730.85 26.86 703.99
EAST 730.94 26.75 704.23
WEST 731.08 26.84 704.24
WSU-24 725.1 21.53 703.57
WS-17 726.18 22.96 703,22
WS-18 733.52 31.63 70£.89
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ARCADIS

Tahle 2. Water-Level Measurements During December 2001, General Motors Corporation,
Moraine, Ohio.

Measuring Point Depth-1o-Water Water-Level
Well Elevation {feet) Elevation
WS-19 726.62 23.25 703.37
TW-2 733.38 34.06 699 32
RW-10 728.53 24.44 704.09
RW-11 729.74 25.47 704.27
GM-21 724.2 21.2 70381
GM-22 728.28 29.92 701.71
GM-23 730.99 20.2 704.8
GM-24 747.29 38.2 709.09
GM-25 746.17 40.16 706.01
GM-26 722.29 21.14 701.15
GM-27 730.59 24.12 706.45
GM-28 729.19 32.08 705.64
GM-29 730.78 27.26 703.52
GM-30 732.33 29.87 702.46
GM-31 728.20 31.78 70345
GM-32 732.08 28.59 703.49
GM-33 729.77 2549 704.28
GM-34 730.56 26.27 704.29
GM-35 731.27 28.84 702.43
GM-36 7311t 28.58 702.53
GM-37 730.05 26.03 704.02
(GM-38 729 8% 27.28 702.6
ME-2 7284 wx NA
ME-3 728.09 295 703.09
ME-4 728.31 Dry Dry
ME-6 728.34 32.73 703.18
Deep Aquifer Wells
GM-1 73374 3238 703.36
GM-3 730.44 27.4% 702.96
GM-4 73146 25.51 70295
GM-3 731.29 28.17 70312
OM-TR 735.61 32.16 7{(13.45
GM-9 724.07 21.55 742,52
GM-11 72371 21.28 702.43
(GM-13 723.82 21.84 701.98
GM-14 7233 2299 700.51
GM-15 725.23 23.35 701.88
GM-19D 730.25 26.68 703.57
GM-20D 727.26 23.81 703.45
HR-10 742 K1 34.98 747 .83
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Table 2, Water-Level Measurements During December 2001, General Motors Corporation,
Maraing, Ohio.

Measuring Point Depth-to-Water Water-Levei
Well Elevation (feet) Elevation
HR-12 742.64 34.93 T07.71
HR-13 735.03 28.66 706.37
HR-14 731.63 26.68 704.95
HR-15 73374 27.49 706.25
M73C 716.55 15.87 F00.68
MT68 746.45 41.26 70519
MTé&9 722.71 20.38 702.33
MT576M 751.46 44 42 7G7.04
MT396M*=* 757.73 49.83 1079
Production and Fire Wells
11B NS On NM
12A 74235 On NM
28 733.67 NM NM
31 734.05 27.50 706.55
32 732.10 27.85 704.25
- 35 733.96 Dry NM
: 37 731.24 NM NM
39 732.07 On NM
42 731.62 26.69 704.93
44 734.62 NM NM
45 731.03 NM NM
46 733.34 29.75 703.59
A 739.00 NM NM
FW-1A 739,89 33.26 706774
FWw.2 737.48 3114 T05.74
Fw-3 739.26 33.55 705.71
FW-4 731.62 27.57 704.05

Measuring point is to top of the PVC Casing.

Water-fevel elevations are reported in feet above mean sea level (msh).

Depth-to-water elevations were measured on Decemnber 3 and 4, 2001 using an electronic water level
indicator.

Depth-to-water measurements are reported in feet befow the measuring point.

NS - Not Surveyed.

NA - Not accessible because 485 still contains a submersible pump.

NM - Not measured.

*Well needs to be resurveyed.

** Well crushed but can be repaired.

***Measuring point is top of cement housing.
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ARCADIS

Table 3. Summary of Site-Wide Groundwater Monitoring Plan, General Motors Corporation, Moraine, Ohio,

Monitoring Wells Reason for Menitoring Monitoring Frequency Parameter List

Upper Aquifer Wells

HR-9 Monitoring groundwatcr quality upgradient of the site. Annual 1% Annual, VOCs®

HR-11 Monitoring groundwater quality upgradient of the site. Anmual 1* Annual™, vOCs®

HR-8 Monitoring of groundwater quality upgradient of the North Settling Lagoon Annual 1* Annual’’, VOCs®
and Landfitls L2 and L3.

HR-4 Monitoring of groundwater quality upgradient of the North Settling Lagoon Annual 1* Annual™, VOCs®
and downgradient of Landfill L3.

W-2-N Monitoring of groundwater quality downgradient of the North Settling Annual 1 Annual’”, VOCs®
Lagoon.

W-3-N Monitoring of groundwater quality downgradient of the North Settling Annual 1% Annual™, VOCs®
Lagoon.

W-4-N Monitoring of groundwater quality downgradient of the North Settling Annual 1* Annual®”, VOCs®
Lagoon and Landfills 1.2 and L3.

HR-2 Monitoring groundwater quality downgradient of Landfills L2 and L3. Annual. 1 Annual™”, VOCs®

HR-5 Monitoring of groundwater quality downgradient of the North Settling Amnual 1* Annualt’, VOCs®
Lagoon.

HR-3 Monitoring groundwater quality in the central portion of the site. Annnal 1 Annual®, VOCs®

HR-1 Monitoring groundwater quality in the central portion of the site. Annual 1* Annual®, VOCs®

GM-30 Monitoring effectiveness of interim measures at AOT 7. Quarterly for 1¥ year, semi- 1 Annual'’, VOCs®

annually for years 2 and 3, Biogeochemical®

and annually thereafter.

X tan Repor T
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ARCADIS

Table3.  Summary of Site-Wide Groundwater Monitoring Plan, General Motors Corperation, Moraine, Ohio. -
Monitoring Wells Reason for Monitoring Monitoring Frequency Parameter List
Upper Aguifer Wells \
GM-23 Monitoring effectiveness of interim measures at AOL 7. Quarterly for 17 year, semi- 1* Annual™, VOCs®
annually for years 2 and 3, Biogeochemical®
and annually thereafter.
GM-27 Monitoring effectiveness of interim measures at AOI 7 in lower portion of Annual £* Annual™, VOCs™@
the upper aquifer.
GM-29 Monitoring effectiveness of interim measures upgradient of RZ-1. Quarterly for 1¥ year, semi- 1* Annual®, VOCs®
annually tor years 2 and 3, Biogeochemical®
and annpually thereafter.
GM-28 Monitoring effectiveness of interim measures downgradient of RZ-1. Quarterly for 1" year, semi- 1 Annual”, vOCs®
annually for years 2 and 3, Biogeochemical®,
and annually thereafter. arsenic, barium
ME-6 Monitoring effectiveness of interim measures at the upgradient boundary of | Quarterly for 1¥ year, semi- 1* Annual™, VOCs®
RZ-2. annually for years 2 and 3, Biogeochemical®
and annually thereafter.
GM-31 Monitoring effectiveness of interim measures within RZ-2. Annual 1* Anmual™, VOCs®
Biogeochemical®
ME-3 Monitoring effectiveness of interim measures at the downgradient Quarterly for 1* year, semi- 1 Annual®’, VOCs®
boundary of RZ-2. annually for years 2 and 3, Biogeochemical®,
and annually thereafter. arsenic, barium
GM-22 Monitoring effectiveness of interim measures upgradient of RZ-3. Quarterly for 19 year, semi- " Annual™, VOCs®
annually for years 2 and 3, Biogeochemical®
and annually thereafter.
G NPUBLICSMOTDRS . GWPlan “Repons Fabkel doc Page:
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ARCADIS
Table 3.

Summary of Site-Wide Groundwater Monitoring Plan, General Motors Corporation, Moraine, Ohio.

Monitoring Wells

Reason for Monitoring

Monitoring Frequency

Parameter List

Upper Aguifer Wells
198

EAST

GM-32

GM-21

HR-17

W-2-5

W-3-8

W-4-S

GM-8

Monitoring effectiveness of interim measures upgradient of RZ-3 and
groundwater quality upgradient of Landfill L1.

Monitoring effectiveness of interim measures upgradient of RZ-3 and
groundwater quality upgradient of Landfilf L1,

Monitoring effectiveness of interim measures downgradient of RZ-3 and
groundwater quality upgradient of Landfill L1.

Monitoring effectiveness of interim measures downgradient of RZ-3.

Monitoring of groundwater quality upgradient of the South Seftling
Lagoon.

Monitoring of groundwater quality downgradient of the South Setiling
Lagoon.

Monitoring of groundwater quality downgradient of the South Settling
Lagoon.

Monitoring of groundwater quality downgradient of the South Setiling
Lagoon. :

Monitoring groundwater quality downgradient of the site and within
Landfill 1.1,

Quarterly for 1¥ year, semi-
annuaily for vears 2 and 3,
and annually thereafier.

Quarterly for 1" year, semi-
annually for years 2 and 3,
and annually thereafter.
Quarterly for ¥ year, semi-
annually for years 2 and 3,
and annually thereafier.
Quarterly for 1 year, semi-
annually for yvears 2 and 3,

and annually thereafter.

Annual

Annual

Annual

© Annual

Annual

1* Annual'’, VOCs®
Biogeochemical®

1* Annual™, VOCs®
Biogeochemical®™

1** Annual’, VOCs®
Biogeochemical®,
arsenic, barium

1% Annual™, vOCs®
Biogeochemical®,
arsenic, barium
1 AnnualV’, VOCs®
1* Annual”, VOCs®
st AED 2)

' Annualt”, VOCs

1¥ Annual’, VOCs®

¥ Annual™™, VOCs®
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ARCADIS

Table 3. Summary of Site-Wide Groundwater Monitoring Plan, General Motors Corporation, Moraine, Ohio.
Monitoring Wells Reason for Monitoring Monitoring Frequency Parameter List
Upper Aguifer Wells
GM-6 Monitoring groundwater quality downgradient of the site and Landfill L1. Annual 1* Annual’, VOCs@,
arsenic, barium
45/TW-2 Monitoring groundwater quality downgradient of the site and Landfill L1. Annual 1 Annual®, VOCs®?,
arsenic, barium
GM-2 Monitoring groundwater gnality downgradient of the site. Annual 1* Annual™, VOCs®,
arsenic, barium
GM-16 Monitoring groundwater quality downgradient of the site. Annual 1% Aumual’, VOCs®
GM-17 Monitoring groundwater quality downgradient of the site. Annual 1 Annual®”’, VOCs®
GM-18 Monitoring groundwater quality downgradient of the site. Annual 1% Annual™”, VOCs®
WSU-24 Monitoring groundwater quality downgradient of the site. Annual 1* Annual®”’, VOCs®
GM-10 Monitoring groundwater quality downgradient of the site. Annual 1% Annual™’, VOCs®
GM-26 Monitoring groundwater quality downgradient of the site. Annual 1* Annual”, VOCs®
Lower Aguifer Wells
HR-10 Monitoring groundwater quality upgradient of the site. Annual 1 Annual™, VOCs®
HR-12 Monitoring groundwater guality upgradient of the site. Annual 1* Annual”, VOCs®
HR-15 Monitoring groundwater qualily in the central portion of the site. Anuual 1* Annual”’, VOCs®
HR-13 Monitoring groundwater quality in the central portion of the site. Arnnual 1 Apnual™, VOCs®
31 Monitoring groundwater quality in the central portion of the site. Annual 1* Annual™’, VOCs®
32 Monitoring groundwater quality in the central portion of the site. Annual 1* Annual”’, VOCs®

GAPUBLICNMOTORS GWHPlan Reponh Table3. doc
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ARCADIS

Table 3. Summary of Site-Wide Groundwater Monitoring Plan, General Motors Corporation, Moraine, Ohio.

Monitoring Wells Reason for Monitoring Monitoring Frequency Parameter List
Lower Aquifer Wells

42 Monitoring groundwater quality in the central portion of the site. Annual 15 Annualt’, VOCs®
28 Monitoring groundwater quality in the central portion of the site. Annual 1* Annual”, VOCs®
GM-19D Monitoring groundwater quality downgradient of the site. Annual 1* Annual®, VOCs®
GM-3 Monitoring groundwater quality downgradient of the site. Annual 1 Annual’”, VOCs®
GM-1 Monitoring groundwater quality downgradient of the site. Annual 1* Annual®™, VOCs®
GM-15 Monitoring groundwater quality downgradient of the site. Annual 1 Annual®”, VOCs®
GM-11 Monitoring groundwater quality downgradient of the site. Annual 1 Amnual®, VOCs®
GM-20D Monitoring groundwater quality downgradient of the site. Annual " Annual™, VOCs®
DN-13 Monitoring groundwater quality downgradient of the site. Annual 1* Annual®, VvOCs®
GM-9 Monitoring groundwater quality downgradient of the site. Annuak 1 Annual®®, VOCs®
MT-69 Monitoring groundwater quality downgradient of the site. Annual I Annual®, VOCs®

VOCs - Volatile organic

compounds.

SVOCs — Semi-volatile organic compounds.

(1) The following parameters will be analyzed for the 1% annual sampling event: Appendix [X VOCs and cis-1,2-dichloroethene, Appendix IX SVOCs, and
Appendix IX total and dissolved metals.

(2) The parameters for the remaining annual sampling events will inctude the site-specific list of VOCs: benzene, 1,1,-dichloroethane, 1,1-dichloroethene,
cis-1,2-dichloroethene, trans-1,2-dichloroethene, ethylbenzene, tetrachloroethene, toluene, ,1,1-trichloroethane, trichloroethene, vinyl chloride, and

xylenes.

(3) The biogeocheinical list includes the field and laboratory parameters presented on Table 3.
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Tahie 4.

Upper Aguifer Monitoring Wells

W-1-N HR-9
W-2-N HR-11
W.3-N HR-16
W-4-N HR-17
HR-1 W-1-5
HR-2 W-2.8
HR-3 W-3-5
HR-4 W-4-5
HR-5 GM-2
HR-6 48
HR-7 GM-6
HR-8 GM-8

GM-10
GM-16
GM-17
GM-18
GM-198
EAST
WEST
TW-2
WSU-24
WS-17
WS-18
WS-19

Lower Aguifer Monitoring Wells

GM-i GM-11
GM-3 GM-13
GM-4 GM-i4
GM-5 GM-13
GM-7R GM-19D
GM-9 HR-10

HR-12
HR-13
HR-14
HR-15
GM-20D
M73C

List of Wells to be Used for Water-Level Measurements, General Motors Corporation,
Moratne, Ohio.

GM-21 GM-33
GM-22 GM-34
GM-23 GM-35
GM-24 GM-36
GM-25 GM-37
GM-26 GM-38
GM-27 ME-2
GM-28 ME-3
GM-29 ME-4
GM-30 ME-6
GM-31

GM-32

MT-69

MT576M

MT68M

MT596M

Lower Aquifer Production and Fire Wells (as accessible)

A 32
B 35
12A 37
28 39

31

42
44
45
46

FW-1A

Fw.
W-:

FW-

SR 3

sl

Lo

o



Table 5.

Moraine, Ohio.

Field and Laboratory Analytical Procedures for Groundwater, Geueral Motors Corporation,

Parameters Method Number Procedure
Site-Specific List of VOCs'! Method 8260B Laboratory
Arsenic, Barium (select wells only) Method 6010B Laboratory
Dissolved Oxygen @ Field
Reduction/Oxidation Potential @ Field
pH 2 Field
Specific Conductance @ Field
Manganese (Total} Method 6010B Laboratory
Manganese (Dissolved) Method 6010B Laboratory
Iron (Total) Method 6010B Laboratory
Iron (Dissolved) Method 6010B Laboratory
Suifaie SM 375.4 Laboratory
Sulfide SM 376.1 Laboratory
Total Organic Carbon SM 415.1 Laboratory
Chlorides SM 3252 Laboratory
Light Hydrocarbon Scan (Ethane, Ethene, Method AM18G* Lahoratory

Methane}

Method Refers to U.S. Environmental Protection Agency SW 846,

SM Standard Methods for the Evaluation of Water and Wastewater, 18th Edition, 1992,

VOCs Velatile organic compounds.

(1 Site-specific parameter list for VOCs includes: benzene, 1,1-dichloroethane, 1,1-
dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, ethylbenzene,
tetrachloroethene, toluene, 1,1, 1-trichloroethane, trichloroethene, vinyl chloride, and xylenes.

(2} Field parameters to be collected using a down-well or a flow-throngh meter.

(3) Method numbers are laboratory-specific and developed for monitoring natural attenvation

prejects.




ARCADIS

Table 3. Field and Laboratory Analytical Procedures for Groundwater, General Motors Corporation,
Moraine, Ohio.

Parameters Method Number Procedure
Site-Specific List of VOCs'" Method 8260B Laboraiory
Arsenic, Barium (select wells only) Method 60108 Laboratory
Dissolved Oxygen 2 Field
Reduction/Oxidation Potential & Field
pH @ Field
Specific Conductance @ Field
Manganese (Total) Method 6010B Laboratory
Manganese (Dissolved) Method 6010B Laboratory
Iron {Total} Method 6010B Laboratory
Iron (Dissolved) Method 6010B Laboratory
Sulfate SM 3754 Lahoratory
Sulide SM 376.1 Laboratory
Total Organic Carbon SM 4151 Laboratory
Chionides SM 325.2 Laboratory
Light Hydrocarbon Scan (Ethane, Ethene, Method AM18G" Laboratory
Methane)

Method Refers to U.S. Environmental Protection Agency SW 846,

SM Standard Methods for the Evaluation of Water and Wastewater, 18th Edition, 1992.

VOCs Volatile organic compounds.

{nH Site~specific parameter list for VOCs includes: benzene, 1, 1-dichloroethane, 1.1-
dichloroethene, cis-1.2-dichloroethene, trans-1,2-dichloroethene, ethylbenzene,
tetrachjoroethene, toluene, 1,1, 1-trichloroethane, trichloroethene, vinyl chioride, and xylenes.

(23 Field parameters to be collected using a down-well or a flow-through meter.

{3} Method numbers are laboratory-specific and developed for monitoring natural attenunation

projects.



o X0 S00R

. T T T
SITE LAYOUT P Rey2002 T e MPLAY00
FORMER MORAINE ENGINE, MORAINE ASSEMBLY o DO TN [
- AND DELPHI THERMAL FACILITIES T L M-
6397 Emerald Porkway

Suite 150, Dublin, OH 43016
Tel: §14/764~-2310  Fox 614/764-1270

GENERAL MOTORS CORPORATION
MORAINE, OHIO

0H000294.0005.0003

1




MONITORING WELL USED FOR CAPTURE ZONE MONITORING

RECOYERY WELL

MOMITORING WELL USED FOR ASSESSHMENT MONITORING
WMOMITORIMG WELL USED FOR DETECTION MOMITORING

MONITORING WELL {SHALLOW)

$
&
G
&

UPPER AQUIFER MONITORING
WELL NETWORK
GENERAL MOTORS CORPORATION

) -
218
S

e S

G ws

s

..nm

_Wm

F T

o

=

o

b

MORAINE

f=)
T~
o~
T
-
o
g
~<F
o
@
[ .1
[«]
g ™
PMH
.mnum
o
ey
52
B30




O ®@®>NO§

MONITORING WELL (DEEP)
FIRE WELLS
INACTIVE PRODUCTION WELLS

ACTIVE PRODUCTION WELLS
PUMP TO WASTE WELL
SEALED WELL

MONITORING WELL USED FOR ASSESSMENT MOMITORING

2} 200 700t
o =
LOWER AQUIFER MONITORING - NSO | CRAGWPAOPLAN-02
CADIS WELL NETWORK R b Tl v
o307 Emerdd Pakeay GENERAL MOTORS CORPORATION R W PRAWRG RO
Te: 614/764-230  Fox 614 /7641270 MORAINE, OHIO 0H000294.0005.0003 3




.- J
wsli-24"

LEGEND

& MONITORING WELL (SHALLOW)

oy MOMITORING WELLS USED FOR CARBON SOURCE INTRODUCTION
AT REACTIVE ZONE $#2 (RI-2)

CARBON SOURCE INTRODUCTION WELLS, REACTIVE ZONES (RI-1, RZ-3)

OXIDATION AREAS (OA—1, OA-2)

0 200 T004t
DATE FROECT MANAGER DRAWNG NAME
s AT AOI 7 CORRECTIVE MEASURES R o e e
(2 ARCADIS GENERAL MOTORS CORPORATION e e e
6397 Emerald Parkwa
o ot MORAINE, OHIO 0H000294.0005.0003 4
Tel: 514/764“2310 Fax: 614/754‘4270




150 FT

OXIDATION AREA
# 2 (0A-2)

OXIDATION AREA
# 1 (0A-1)

FORMER
OiL HQUSE
BLDG 7

COMPRESSOR BUILDING

SHALLOW WELL USED FOR SITE-WIDE
MONITORING

COXIDATION AREAS
BICREMEDIATION WELLS (RZ~14}

BIOREMEDIATION, REACTIVE
ICRE 1 (RZ~13

APPROXIMATE LOCATION OF FORMER
MORAINE ENGINE TANK FARM

§2: ARCADIS

GMT Enarcid Parioney
S 135, D, CH &30
Ty SNENE  Fan SN0

BIOREMEDIATION REACTIVE ZONE #1
AND OXIDATION AREAS
GENERAL MOTORS CORPORATION
MORAINE, OHIO

GH000294.0005.0603 5




U,

—

L
Aog/
7T p—"

ﬁDw
)

39 WOMPTOART WELL (SHALLOW]
M £ NOHTORNG WELL SSED FUR SIE-WISE HONTOHNG

N BIOREMEDIATION REACTIVE

£2 ARCADIS ZONE #2 o
s GENERAL MOTORS CORPORATION PN MR
Erighiy Lrar- i S MORAINE, OHIO OHO00294.0005.0003 B




L.

b
h

-

| DRYDEN ROAD

SELLARS ROAD I

L]

KNOTE: INTRODUCTION WELL RZ~-3LL WAS NOT INSTALLED DUE TO
UTILITIES.

PRESENCE OF UMDERGROUND

W

SPRINGBORO Roap

k2

LEGEND

SHALLOW MOMITORING WELL USED FOR
SITE-WIIE MONITORING

GARBMN SOURGE INTRODUGTION WELLS
REACTIVE ZOME 5 (RZ-3A)

UOEDHY YHE CAPS

BECH
TE

{MMALLD Y

BIOREMEDIATION REACTIVE ZONE #3
GENERAL MOTORS CORPORATION

MORAINE, OHIO

WORATORING WELL
DATE DRAWNG NAME
10/18,/2002 N, GLLOTH CRANGIAGWMPLAN-11

LEAD DESIEN PROF. T CRECKED
R. SMiTH A RED K. GRLOTH
PROECT NUMBER FIGURE NOMBER |
(QHO00294.0005.0003 7




705.88

-1

GM—10
702.41 @

70451

o
HR—7 -+ ®

700f

= e =

LEGEND
GM-—-18
] MONITORING WELL (SHALLOW)
. RECOVERY WELL
* WELL SCREENED ABOVE THE UPPER CLAY TILL
705.04  GROUNDWATER ELEVATION (FEET MSL)
704 == GROUNDWATER CONTQUR (FEET MSL)
{DASHED WHERE {NFERRED)
NM NOT MEASURED
() POSSIBLE MEASUREMENT ERROR

—=— FLOW DIRECTION

ON/OFF  {NDICATES WHETHER RECOVERY WELL IS IN OPERATION
CONTOUR INTERVAL = 1 FOOT

WATER TABLE SURFACE (UPPER AQUIFER) /2002 LGOI CRANOWAGHIELAN-08
ON DECEMBER 3 AND 4, 2001 DR 56t PR | D
FORMER MORAINE ENGINE, MORAINE ASSEMBLY e e ——
6367 Emorld Pakoy AND DELPHI THERMAL FACILITIES 0HO00294.0005.0003 :
e N in, 43016 3 \ . .
o o0 Fon 8147841270 GENERAL MOTORS CORPORATION, MORAINE, OHIO




707.9
MTS96M

LEGEND
M
@ MONITORING WELL (DEEP) ON/OFF INDICATES WHETHER A PRODUCTION
X FRE weLLs WELL IS IN OPERATION
N ——fi- GROUNDWATER FLOW DIRECTION
INACTIVE PRODUCTION WELLS
@ ACTIVE PRODUCTION WELLS CONTOUR INTERVAL = 1 FOOT
D PUMP TQ WASTE WELL
@ SEALED WELL
703.59 GROUNDWATER ELEVATION
(FEET MSL)
NM  NOT MEASURED
700# | 704== GROUNDWATER CONTOUR (FEET MSL)
(DASHED WHERE INFERRED)
( ) POSSIBLE MEASUREMENT ERROR
POTENTIOMETRIC SURFACE (LOWER AQUIFER) /18 /2002 NGt | GG \GPLAN-07
; ‘ A g ON DECEMBER 3 AND 4, 2001 DRAW LEAD DESIGN PROF. | CHECKED
Ik FORMER MORAINE ENGINE, MORAINE ASSEMBLY T | e e
2337 }E;)efgidbrﬂrkg:yﬂms AND DELPHI THERMAL FACILITIES
uite 150, Dublin, "
S ST e /7641270 GENERAL MOTORS CORPORATION, MORAINE, OHIO 0r000234.0005.0003 9




P
s

&

L

MONITORING WELL (SHALLOW)

&
&

RiMG

MOMITORING WELL USED FOR SITE--WIDE BOMITO)

RECOVERY WELL

DATE

2
I
mw mw
¢3/05]le
33551
ik =
_mm
mmm%
§

—WIDE

FOR SITE
GROUNDWATER MONITORING

AQUIFER MONITORING WELLS
GENERAL MOTORS CORPORATION

OHIO

3

MORAINE

e
5]
0.
o,
-l
8
il 2
=1
_ 56
S| B
el P
<L |Feh
333
£g3
7.36




MOMNITORING WELL (DEEP)
FIRE WELLS

=~

X
A

INACTIVE PROOUCTION WELLS
ACTIVE PRODUCTION WELLS
PUMP TO WASTE WELL

SEALED WELL

]
D
®

ELL USED FOR SITE-WIDE MOMTORING

TORING W

MOIM

F N

G

E MORITORIM

[

¥

!

USED FOR S

PRODUCTION WELL

Doft

7

m_ mm
mMmmu
i
EP ]
B 3
gl 8
| £
koeds
z
- z
_m mm
=4
MEmmo
o Rm
i
R &
wmmmm
%mmmo
2 5%
> mm
2 &g
o o
-

, OH 43016

230 Fox 614/764-1270

6397 Emerald Parkway
Suite 150, Dublin
614/764-

Tek
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Summary of RFI Baseline Risk Assessment
General Motors Corporation
Moraine, Ohio

1 Scope of RFI Risk Assessment

The Baseline Risk Assessment conducted during the RFI at the Delphi Thermal Moraine facility
evaluated the potential risk to human health and the environment posed by releases of hazardous
waste and constituents from the 14 solid waste management units (SWMTUs) investigated in the
RF1 at Delphi Thermal, including SWMUs undergoing closure under Ohio EPA’s RCRA program
(i.e., the North and South Settling Lagoons). Potential exposures to constituents in soil/waste at
the SWMUs via direct contact, airborne transport, and groundwater transport were evaluated to
determine whether soil/waste at the SWMUSs warrants corrective measures and to support
identification of appropriate corrective measures alternatives by determining which potential
exposure pathways, if any, pose a significant risk. This Baseline Risk Assessment was
supplemented with a risk assessment performed for constituents detected in soils within the 6
AOls investigated at the former Moraine Engine facility and the Moraine Assembly facility. In
addition to evaluating potential groundwater exposures to constituents that may leach from
soil/waste at the SWMUs and AOls, the supplemental Baseline Risk Assessment also evaluated
potential groundwater exposures to constituents already in groundwater at the former Oil House
(AOL7) associated with the former Moraine Engine facility.

2 Assessment of Groundwater Exposure Pathway

The conceptual site model for the baseline and supplemental Baseline Risk Assessments
established the reasonably anticipated fixture land uses and groundwater uses at and around Delphi
Thermal Moraine, Moraine Assembly and former Moraine Engine facilities, the potential exposure
pathways associated with constituents in soil/'waste at the 14 SWMUs and 6 AOIs, and the
potentially exposed populations on-site and off-site.

With respect to the exposure assessment for the groundwater pathway, it was determined that
groundwater in the lower aquifer in the region surrounding the three facilities is a drinking and
industrial water source; but the groundwater in the upper aquifer underlying the facilities is not a
drinking or industrial water source and is not reasonably expected to serve as either type of water
source in the future. The groundwater in the upper aquifer, however, is a medium for potential
transport of constituents from the SWMUs at Delphi Thermal Moraine and the AOIs at Moraine
Assembly and former Moraine Engine to the lower aquifer and the Great Miami River. As such,
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the Baseline Risk Assessments included an assessment of the extent to which the hydraufic
interconnections could result in migration of constituents to the lower aquifer or to the River in

concentrations of significance to human health.

The potential for dnnking water exposure to groundwater was evaluated for current or potential
drinking water use of groundwater extracted from the following municipal well fields:

» West Carroliton: as West Carrollton's drinking water supply
* Miami Shores: as Greater Moraine Water System (GMWS) of Montgomery County's
primary emergency drinking water supply

* Dryden Road South: as GMWS's secondary emergency drinking water supply

Although the Dryden Road North well field is not expected to serve as a drinking water supply or
as an emergency drinking water supply, the groundwater quality at this well field was also

evaluated.

The Baseline Risk Assessment also evaluated the potential for exposures that may occur through
current and potential nonpotable industrial use of groundwater extracted from industrial wells
Based on currently active production wells and potential operation of inactive production wells,
potential exposures through nonpotable groundwater use was evaluated for the following on-site

industrial wells:

* Delphi Thermal inactive production wells: as a potential industrial water supply
e Moraine Assembly active production wells: as an industrial water supply
¢ Moraine Engine active production wells: as an industrial water supply

* Moraine Engine inactive production well: as a potential industrial water supply

The significance of waste constituents potentially transported to the Great Miami River via
groundwater flow from the upper aquifer was also evaluated.

3 Estimating Contributions To Groundwater Receptors

To estimate the magnitude of the potential exposures at the identified exposure points,
mathematical models were used in combination with soil and groundwater monitoring data
collected during the RFI and supplemental RF1. Based on the assessment of current and potential

future groundwater pumping, 10 groundwater modeling scenarios were evaluated to predict
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potential waste constituent migration from the SWMU’s and AOIs at the three facilities to
potential points of groundwater exposure under various groundwater pumping patterns in the
region. Each modeling scenario was defined by (1) a groundwater use scenario, (2) a set of wells
that are expected to be pumping under the groundwater use scenario, and (3) a set of associated
groundwater exposure points that are evaluated in the risk assessment. As described on Table 3-4
of the Baseline Risk Assessment {(a copy is included in this Appendix A), the 10 scenarios were
divided mto two groups of five scenarios. One group (Scenarios 6 through 10) included current
interim measures (1.¢., operation of wells TW-2 and DN-13 for hydraulic control) in each scenario
and the other group did not include interim measures pumping (Scenarios | through 5). The first
scenario (Scenario 1) was the baseline groundwater use scenario, which represents current

groundwater use conditions.

The MODFLOW model (G&M 1994) developed to evaluate groundwater flow at the three
facilities and in the region under various pumping conditions was used in this exposure assessment
as the basis for approximating the transport of waste constituents from the SWMUSs and AQIs to
potential points of groundwater use for the 10 scenarios. The groundwater flow model facilitates
the approximation of transport of constituents in groundwater by allowing the calculation of
source reduction factors that account for the natural dilution of constituents as they move in
groundwater from under the facilities to potential exposure points. The source reduction factors
were calculated by using the MODFLOW model in combination with MODALL (Potter 1995 ), a
complete-mix model designed to work with MODFLOW. The MODALL model uses the cell-by-
cell flow terms computed by MODFLOW 1o calculate source reduction factors for a specified
source within each downgradient cell or block in the finite difference domain of the MODFLOW
model. The source reduction factors were computed for steady-state transport (without

dispersion) with the following conservative assumptions:

» Each SWMU or AOI provides a continuous, steady-state flux of constituents into the
upper aquifer.
» No degradation of constituents occurs during transport.

» No dispersion of constituents occurs during transport.

A source reduction factor was computed by setting the concentration of the groundwater beneath
a source to a constant, unit concentration (or dimensionless concentration C/Cy), such that the
calculated concentration at an exposure point ranges from zero to one, The concentration
estimated at the potential exposure point for a unit source concentration is the source reduction

factor for that source and exposure point combination. The estimated exposure concentration of
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a constituent at an exposure point resulting from all SWMUs and AOIs was then obtained by
multiplying the groundwater concentration at the SWMU or AQI with the source reduction factor

and summing all the products.

With a few exceptions (e.g., the land based units), the groundwater concentrations at a SWMU or
AQI were estimated using the maximum detected concentration in the soil/waste data. For the
closed lagoons at Delphi Thermal Moraine, the maximum groundwater concentration of a
constituent measured during the supplemental RFI (or the RF], if no data were collected during
the supplemental RFI) from monitoring wells associated with the lagoons was considered to be
representative of the concentration that leaches from the lagoon waste, and was used as the
source term, if the constituent was detected in the lagoon sludge or is a degradation product of
constituents detected in the sludge. This approach may tend to overestimate the lagoon source

concentration since it did not account for potential contributions from upgradient sources.

4  Conclusions for the Groundwater Pathway

The aggregate effect of these sources on the exposure point concentration was calculated by
adding the concentration contributions from the individual SWMUs and AQOls. Potential
groundwater and surface water exposures were then evaluated by comparison of exposure
concentrations in groundwater and surface water at potential points of contact with maximum
contaminant levels (MCLs) under the Safe Drinking Water Act, or similar risk-based drinking
water concentrations for constituents without MCLs. For active nonpotable industrial water
supply wells where predicted constituent concentrations are higher than MCLs or risk-based
drinking water concentrations, their predicted constituent concentrations were further assessed

based on the actual exposure setting and water usage.

With respect to the closed lagoons at the Delphi Thermal Moraine facility, based on the
assessment of the combined contributions of hazardous constituents to groundwater from
soil/waste present in the SWMUs at Delphi Thermal Moraine and the AOIs at the former Moraine
Engine and Moraine Assembly, the supplemental Baseline Risk Assessment concluded that
constituents in soil/waste at the closed lagoons, as represented by groundwater concentrations
observed immediately downgradient of these two SWMUs, do not pose an unacceptable risk via
groundwater transport under the 10 groundwater use scenarios evaluated. Specifically, under the
current and hypothetical groundwater use conditions evaluated, with or without taking into
account the current interim measures, potential leaching of constituents from soil/waste at the
closed lagoons was not predicted to cause concentrations at points of groundwater use to exceed

MCLs (or similar risk-based drinking water concentrations for constituents without MCLs).
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In summary, the potential leaching of hazardous constituents in waste present in the closed
lagoons was not predicted to result in unacceptable impacts to current or reasonably likely future
groundwater uses. However, constituents in groundwater at AOI 7 were determined to have a
potential to migrate to the extent that reasonably expected future uses of groundwater in the
lower aquifer might be affected. As such, as described herein, GM is implementing corrective
measures to remediate the source area contamination at AOI 7. The details of this corrective

measure are presented in the Interim Measures/Corrective Measures Report.
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Table 3-4: Ground Water Modeling Scenarios
Moraine Engine and Moraine Assembiy Piants - GMC, Moraine, Ohio

]

Ground Water Use Scenario

Pumping Locations

Potential Exposure Points

scenario 1: Baseine conditions

- Baseiine welis’

= West Carroliton municipal well fieid

*

Moraine Assembiy industrial weils (11A. 124}
Moraine Engine ingustnial welis {31, 33}

Seenario 2: Potential use of Miami Shores
}in emergency

- Baseline wetls
+ Miami Shores

-

West Carroliton municipat well field

Moraine Assembly industnat welis {114 124}
Moraine Engine industnai welis {31, 39}
Miami Shores wel: field

scenaric 3: Potential use of Miami Shores
in emergency and redeveiopment of Delphi
Thermal wells and Well 2B

+ Baseling weils
« Miami Shores

« Delphi Thermai welis

+ Moraine Engine Weli 28

-

-

-

West Carroliton municipal well field

Moraine Assembiy industnai welis {T1A, 124}
Moraine Engine industnal wells (31, 39)
Miami Shares well field

Delphi Thermai industnal wells (42, 44 45)
Moraine Engine Wall 28

Scenario 4: Potential use of Miami Shores
with Dryden Rd South in severe emergency

+ Baseline wells
« Miami Shores

« Dryden Rd South

.

West Carmmoitton municipal well fisld

Moraine Assembly industrial welis (11A, 124)
Moraine Engine industnal wells (31, 39}
Miami Shores wel field

Dryden Rd Scuth well field

Scenario 5: Potential use of Miami Shores
with Dryden Rd South in severe emergency
and redevelopment of Delphi Thermai welis
and Weli 28

+ Baseiine wells

« Miami Shores

« Dryden Rd South

+ Delphi Therma! welis

= Meraine Engine Weii 28

-

-

-

West Carroliton municipat well field

Moraine Assembly industnat wells {114, 12A)
Moraine Engine industriai wells {31, 39)
Miami Shaores weit field

Dryden Rd South well fieid

Delphi Thermal industriat welis {42, 44, 45)
Maraine Engine Well 28

Scenario 6: Same as Scenanio 1 but with
inienm measures

« Same as Scenario 1

« TW2 and DN13

.

Same as in Scenario 1

Scenario 7: Same as Scenario 2 but with
interm measures

* Same as Scenario 2
= TW2 and DN13

Same as in Scenario 2

Scenario 8: Same as Scenario 3 but with
intenm measures

« Same as Scenaric 3
+ TW2 and DN13

-

Same as in Scenario 3

Scenaric 9: Same as Scenario 4 but with
inter n measures

= Same as Scenario 4
+ TWZ and DN13

*

Same as in Scenario 4

Scenario 10: Same as Scenario 5 but with
interim measures

+ Same as Scenaric 5
+ TW2 and DN13

Same as in Scenario 5

Carroilton Parchment (G&M 1994)

?Well 44 is currently maintained for fire protection

"Baseline weils inciude: Appleton Paper, Beerman Realty, Cains Mobile Home Park. Marame Engine {31, 38}, Moraine
Assembly, Miami Paper, Moraine Country Club, NCR Country Club. Siebenthaler Nursery, Gity of West Carroliton, West

] ASONG\GMIMORAINE\E_ MORAIN\RFPTITabies;5/9/99
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Appendix B

Analysis of Post-Closure
Monitering Requirements for the
Closed Lagoons




Consistency with Ohio EPA Post-Closure Monitoring
Requirements for the Settling Lagoons

General Motors Corporation
Moraine, Ohio

1 Basis for Monitoring Pian

The proposed monitoring described in this Site-Wide Groundwater Monitoring Plan (monitoring
plan) provides for long-term monitoring of ongoing corrective action activities, and monitoring
upgradient and downgradient of the two lagoons closed in accordance with an Ohio EPA-
approved closure plan (Conestoga-Rovers & Associates 2000). The overall goal of this
monitoring plan is to implement a single performance-based program that addresses both the
corrective measures requirements and the post-closure requirements for the two closed settling

lagoons,

As described in Section 3 of this monitoring plan, the scope and approach for the proposed site-
wide monitoring has been developed by taking into account the considerable knowledge gained
through 18 years of investigation which has included a RCRA Facility Investigation (RFI),
Supplemental RFT, two Interim Measures programs, and the existing RCRA groundwater
monitoring programs established for the two surface impoundments (the closed North and South
Settling Lagoons) located on the GM property leased by the Delphi Thermal Moraine facility. In
particular, the selection of wells and monitoring parameters to be included in this program is
largely based on the findings of the RFI activities which identified chlorinated VOCs as the only
constituents of concern for these facilities. Further, GM’s intent is to utilize the findings of the
Baseline Risk Assessment conducted as part of the RFI tasks as a key basis for evaluating future
monitoring data with respect to the need for further action at the closed lagoons, as well as
determining when corrective measures are no longer necessary. The specific details regarding
the approach for evaluating future monitoring data are summarized in Section 4 of this
monitoring plan.

As described in this monitoring plan, the scope and approach for the site-wide monitoring
program has been developed to meet multiple objectives, including post-closure monitoring of
the closed lagoons and monitoring the effectiveness of remedial measures being implemented as
part of GM’s corrective action program. GM believes that this proposed approach which
combines (1) the monitoring program for a facility subject to site-wide corrective action with (2)
the monitoring program for units at the same facility subject to post-closure requirements is
consistent with the holistic approach contemplated in USEPA’s Post-Closure Permit
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Requirement and Closure Process: Final Rule (63 FR 56710, October 22, 1998). Specifically,
this rule provides flexibility to “harmonize the two sets of requirements by substituting
corrective action requirements for regulated units set out in Part 264 (for permitted facilities) or
Part 265 (for intenim status facilities)”; in particular, this portion of the rule provides the USEPA
and authorized states with the discretion to allow alternate but equivalent groundwater
monitoring and closure and post-closure standards at facilities where a release of hazardous
waste or hazardous constituents has occurred, and the regulated unit(s) are located downgradient
of one or more SWMUSs or AOIs that have likely contributed to the release (as is the case with
the closed lagoons). The approach discussed in USEPA’s rulemaking is particularly relevant to
this facility where groundwater quality impacts upgradient (including from off-site sources) to
the two closed lagoons have been documented in the RF], and where the RFI determined that
these closed lagoons do not contribute constituents to groundwater at levels that would have any
human heaith significance under current and reasonably expected future groundwater uses.
Moreover, this approach is consistent with the site history in coordinating the closure of the

lagoons with the site-wide corrective action activity.

Further, this Final Rule indicates that requirements for a regulated unit may be modified if the
alternative standards will protect human health and the environment. That is, USEPA is
allowing facilities undergoing corrective action to use a site-specific performance-based
groundwater monitoring program for a regulated unit (i.e., the ciosed lagoons) to ensure
protection of human health and the environment. The performance-based monitoring can be
used to integrate the requirements for the regulated unit into the requirements for SWMUs
developed under site-wide corrective action authorities. This approach is also consistent with the
strategy proposed under Ohio’s Government Performance and Results Act (GPRA) for
closure/post-closure facilities for determining if closure/post-closure controls are in-place.
According to the Ohio Hazardous Waste Notifier (Ohio EPA, Fall 2000), an approved control
could include having units located among SWMUs, and having the closure and post-closure
obligations covered by a corrective action order.

2 Evaluation of Groundwater Monitoring Requirements

GM believes that this monitoring plan satisfies the substantive requirements of OAC 3745-54 for
post-closure monitoring by providing for the identification of potentially significant
contributions from the closed lagoons, if any, relative to the existing site-wide groundwater
quality, as well as ensuring continuation of corrective action as necessary to address these units,
An analysis of compliance of this monitoring plan with OAC 3745-54 Chapters 90 through 99
and 3745-55 Chapters 01 and 011 is provided in Table B-1.

b2
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Table B-1 presents a comparison of the monitoning plan to the requirements of OAC 3745-54
which demonstrates that this monitoring plan meets or exceeds the intent, if not the specific
requirements for post-closure monitoring of the two closed lagoons. In addition, as detailed
below, based on the past 18 years of groundwater monitoring conducted for the closed lagoons
and the results of the Baseline Risk Assessments presented in the RFI and Supplemental RF1
Reports (ENVIRON Corporation 2000), GM believes that sufficient information has been
developed for the closed lagoons to demonstrate that a modification of certain groundwater
monitoring requirements for these closed lagoons is appropriate, However, it should be
recognized that while GM 1is seeking relief from specific monitoring requirements, GM is
committed to implementing a comprehensive long-term monitoring program, including
monitoring for the closed lagoons, which provides for the protection of human health and the

environment.

GM believes that the site-specific groundwater conditions warrant modification of the standard
monitoring requirements specified under OAC 3745-54-90 to 3745-54-99.

» The closed lagoons ceased receiving wastes approximately 15 years ago. Groundwater
monitoring conducted at these units during the last 18 years, including sampling events
conducted during the RFI and Supplemental RFI, have not identified releases from these
units warranting corrective action. The assessment of potential risks posed by wastes
present in the {agoons via direct exposures and migration to groundwater demonstrated
that these residual wastes do not pose an unacceptable risk to human heaith or the
environment.

» The closure of these lagoons includes waste solidification followed by backfilling with
10-feet of clean soil to bring the units to level grade with the surrounding area, thus
significantly limiting the potential for direct contact with the solidified waste.

»  Groundwater monitoring upgradient and downgradient of the closed lagoons is provided
for under the monitoring plan developed by GM for its ongoing corrective action
program. This plan includes provisions for assessing whether the ciosed lagoons are
significantly affecting groundwater quality. As described in Section 4 of this monitoring
plan, this evaluation will be based on data from upgradient and downgradient wells to
identify whether the closed lagoons are affecting groundwater quality relative to existing
effects from other sources. Ifthe closed lagoons are determined to be affecting
groundwater quality, the human health significance to current and reasonably expected

sl
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groundwater uses on-site and off-site will be evaluated using the methods in the approved
Suppiemental RF] Baseline Risk Assessment. Further, this assessment would consider
the combined contributions from the closed lagoons and other sources, which is more
protective of human health and the environment than if the contributions from the closed
lagoons were assessed individually. The need for corrective measures to address the
lagoons' incremental contributions wiil be implemented under GM’s ongoing corrective
action program.

In summary, the findings of the past 18 years of monitoring and the RFI and Supplemental RFI
activities support a determination that a modification of certain monitoring requirements is
appropriate because of the low potential for migration of hazardous waste or hazardous

constituents from the lagoons to water supply wells or surface water. Specifically,

« Hazardous constituents to be monitored. According to OAC 3745-54-93(A), the
hazardous constituents to be monitored are those identified in the appendix to QAC 3745-

51-11 which have been detected in groundwater in the uppermost aquifer and that are
reasonably expected to be in or derived from waste contained in the regulated unit.
However, OAC 3745-54-93(B) specifies that constituents may be excluded from the
monitoring program if it is found that the constituent is not capable of posing a

substantial present or potential hazard to human health or the environment. As discussed
above, the RF1 completed by GM documented that the only constituents of concern
identified in groundwater at the Facilities are chlorinated VOCs. Further, GM
demonstrated in the Supplemental RFI Baseline Risk Assessment that no hazardous
constituents of the wastes present in the lagoons (even before closure) would migrate to
groundwater at levels that would pose a substantial present or potential hazard to human
health or the environment,

» Point of compliance. According to OAC 3745-54-91(A), a compliance monitoring

program is required whenever hazardous constituents are detected at the compliance
point for the regulated unit, and a corrective action program is required when a
statistically significant increase in concentrations is evidenced at the point of compliance
(POC) or when a hazardous constituent exceeds concentration limits between the
compliance point and the downgradient property boundary. In addition, OAC 3745-54-
97(B) indicates that separate groundwater monitoring systems are not required at a
Facility with more than one regulated unit where sampling of groundwater will enable
detection of hazardous constituents from the multiple regulated units.
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GM is currently implementing a corrective action program at the Facilities to address the
presence of chlorinated VOCs in groundwater resulting from a release from an AQI
located at the former Moraine Engine plant. Currently, the area of groundwater
monitoring being addressed by GM encompasses the two closed lagoons and
groundwater between these units and the downgradient property boundary. Further, GM
has documented the presence of an upgradient off-site source which is contributing
chlorinated VOCs to site groundwater.

GM'’s corrective action program is designed to address the combined effects of all
sources of the existing groundwater contamination and the area of contaminated
groundwater between these sources and the downgradient property boundary. Further,
GM will monitor changes in groundwater quality over time to assess the performance of
the ongoing corrective measures. Given the current groundwater conditions and GM’s
corrective action plans, GM believes that the locations downgradient of the closed
lagoons defined as the POCs for the site-wide corrective action are appropriate POCs for
the two closed lagoons (refer to Section 4.3 in the monitoring plan).

Alternative Concentration Limits. According to OAC 3745-54-94, the facility will
specify the concentration limits for hazardous constituents in groundwater. QAC 3745-
54-94(B) provides for the use of an alternative concentration limit if it is found that the
constituent will not pose a substantial present or potential hazard to human health or the
environment.

GM has developed risk-based remediation target concentrations that will be used to
assess the performance of active corrective measures (i.e., in-situ remediation and active
pumping at the downgradient property boundary). Specifically, these target
concentrations will be defined as on-site groundwater concentrations that are protective
of current and future groundwater uses, and must be achieved before the active corrective
measures can be terminated. These target concentrations will also be used to identify
other units that may be contributing hazardous constituents to groundwater at levels that
prevent meeting these targets. Development of the remediation targets concentrations
are based on the methodology presented in the Supplemental RFI Baseline Risk
Assessment. GM expects that by using these remediation target concentrations to
evaluate the performance of active corrective measures and implementing a data
assessment plan that considers the combined contributions from all sources upgradient of
the POCs defined for the site-wide corrective action, that these targets will be more

protective of human health and the environment in comparison with alternative

5 ENVIRON



concentration limits developed for each individual unit. The development of these risk-
based remediation target concentrations is summarized in Section 4.3 of this monitoring

plan.

« Identification of a significant evidence of contamination. OAC 3745-54-97(H) specifies
that a statistical method must be used for identifying significant evidence of

contamination. Further, it is specified that the test method shall be protective of human
health and the environment. As documented in the Evaluation of Groundwater Detection
Monitoring Data submitted to Ohio EPA on February 8, 2000, statistically significant
increases could be interpreted to have occurred in the vicinity of the South Settling
Lagoon. However, historical groundwater concentration trends demonstrate that these
statistically significant increases are unrelated to a release from the South Settling
Lagoon, and that changes in upgradient groundwater quality are causing statistically
significant increases in both upgradient and downgradient monitoring wells. Thus, as a
result of site-wide groundwater contamination from sources other than the lagoons, the
standard approaches contemplated in OAC 3745-54-97(H) are not practical for assessing
data from monitoring of these units. As an alternative, GM has developed risk-based
remediation targets for assessing the human health and environmental significance of

data collected during the long-term groundwater monitoring program.

In summary, GM believes that the site-specific groundwater conditions warrant modification of
the standard monitoring requirements specified under OAC 3745-54-90 to 3745-54-99. In
particular, the use of a site-specific constituent monitoring list, alternative point of compliance,
and alternative compliance limits are warranted for this site. These site-specific considerations
are incorporated in this monitoring plan. However, based on the findings of the RFL the
monitoring plan still provides a program that will be protective of human health and the
environment.

3 Summary

This monitoring plan meets the substantive requirements for post-closure monitoring specified in
OAC 3745-54 for the two closed lagoons. For those requirements that are not fully addressed by
this monitoring plan, prior monitoring and risk assessment calculations demonstrated that this
monitoring plan is fully protective of human health and environment such that a modification of
certain requirements is reasonable and appropriate. Finally, the approach presented in the
monitoring plan which combines the objectives for corrective action with those of post-closure
lagoon monitoring is consistent with both USEPA and Ohio EPA regulations and guidance for
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sites at which the regulated unit is located downgradient of one or more SWMU's or AOIs that

have likely contributed to the release.
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Table B-1. Analysis for Compliance with OAC 3745-54 Chapters 90 through 99 and 3745-55 Chapters 01 and 011, Site-Wide

Groundwater Monitoring Program, General Motors Corporation, Moraine, Ohio.

‘i Regulatary

Citation

Regulation

Rationale for
Applicabllity

Reference Document/Location
Where Regulation is Addressed

QAL 3745-54 S1an

dards for the Management of Hatardous Wastes

T745-54-90

Groundwater Protection, Applicability

(A Applies 1o owners/operators of facilities The NSL received indusiriai wastawater Clesure Plan, Section 1.1
that treat, store, or dispose of hazardous from 1972 to 1979, and the SS1. received SDOCC, Section 1.3.16
waste. Owner or operator shall satisfy industrial wastewater from 1965 10 1975, DOCC, Section 3.3
requirements of (A)2) of this rule for all The lagoons have been inactive since 1985
wastes contained in waste management and are currently cjosed through
units. solidification. Therefore, (AX!) may be

appiicable, however, the GM facilities are
under interim status and contain SWMUs/
AOIls regulated under a corrective action
order, inciuding the lagoons. This
enforceable order could be applied in lieu
of these regulations.

(B} Units are not subjeci o 3745-54-90 to Lagoons do not meet exception criteria Clesure Plan, Section 2.0
3745-54-99 and 3745-55.01 10 during their operating life, however, as SWGM Plan, Section 1.2
3745-55-02 of the OAC for releases into restdual waste was solidified during closure, RFI Reports
the uppermost aquifer if particular criteria the potential for migration of liquid is
are met. ehinunated. Further, the RFI determined that

these lagoons did not serve as a significant
source of groundwater contamination from
a risk perspective.

(Cy Applies for units during the active ife and This regulation applies during the Closure Plan, Section 2.0
the closure period. After closure, these compliance period under 3745-54-96 if the SWGM Plan, Section 1.2
reguiations apply if certain criteria are met. owner ar operator is conducting compliance IM/CM Report, Section 2.0

menitoring under 4 corrective action

program under 3745-55-01;, GM will continue
conducting groundwater monitoring to verify
that groundwater conditions remain the same,
or Improve over time.

(> Applies {o miscellaneous units, when NA_ as the lagoons are surface NA
necessary to comply with 3745-57.91 impoundments, not miscelancous units.
through 3745-57-93.

3745-54-9§ Required Programs
(AN Y) Applies when hazardous constituents from 881, constituents have never been detected RF} Reports

a regulated unit are detected at the
compliance point.

in downgradient wells, NSL constituents
have been detected in downgradient wells,
Hazardous constituents from as AOI (which
15 not a reguialed unit} have been detected
downgradient of the AOI as explained in the
IM/CM report. The SWGM Plan addresses
long-term monitoring of releases from the
the major source of VOCs at the facility
(AOI 7} and the monitoring of the fagoons
and landfills. The downgradient point of

compliance well is GM-26 for the site in the upper aquifer

as presenied in the IMACM and SWGM reports.

SWGM Plan, Sections }.2 and 3.0
IM/CM Report, Section 2.0

gipublicigmotorsigwplan'3745-S4analysis, xls
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Table B-1. Analysis for Compliance with OAC 3745-54 Chapters 90 through 99 and 3745-55 Chapters 01 and 011, Site-Wide

Groundwater Monitoring Program, General Motors Carporation, Moraine, Ohio.

s Regulatory
Citation

Regulation

Rationale for
Applicability

Reference Document/Location
Where Regulation is Addressed

(AX2)

A3

{AXH)

(B}

Applies when groundwater protection
standards are exceeded at the compliance
point.

Applies when hazardous constituents from
a reguiated unit are exceeded between the
compliance point and the downgradient
property boundary,

Requirements for owner/operator to
institute a defection monitoring phn
under 3745-54-98

Regional Administrator to specify in the
facility permit the elements of the
monitoring and response program.

The IMACM and SWGM reports include a strategy
for addressing exceedences in groundwater
concentrations of VOCs from AQT 7 {which

is not a regulated unit). No exceedences

have occurred at the compliance point that

are attnibutable to the fagoons.

The IM/CM and SWGM reporis include a strategy
for addressing exceedences in groundwater
concenirations of VOCs from AOI 7 (which

is not a regulated unit). No exceedences

have occurred at the compliance points or
downgradient praperty boundary that are
attributable to the lagoons.

The site-wide groundwater monitoring will
coplinue to assess if any significant
contributions are occurning from the agoons.

The 3008(h) Order should serve as the
"enforceable document” in licu of “the
permit" and the SWGM Plan should mee:

the monitoning clements necessary for
compliance with the corrective action

order or post-ciosure process. Additionally,
the BRA conciuded that the lagoons did not
pose a significant risk to human health and the
environment {with or without closure).

IM/CM Report, Section 2.0
SWGM Plan, Sections 1.2 and 3.0

[M/CM Report, Section 2.0
SWGM Plan, Sections 1.2 and 3.0

SWGM Plan, Section 1.0
BRA Repon

BRA Repont, Section 5.0

3745-54-92

3745-51-11 will be excluded from the hist
of hazardous constituents specified in the
permmt, if it is found thai the constituent
ts not capabie of posing a nsk.

that SVOCs, PCBs, and metals are not of
concern; therefore, 18 appropniate to exclude
them from the monitoring parameters. The
BRA concluded that estimates of risk from the
constituents in the lagoen siudge were well
helow LIS EPA-established acceptable levels,

Groundwater Protection Standard
Ensures that hazardous constituents under The 3008(h) Order should serve as the BRA Report, Section 3.0
3745-54-93 detected in the groundwater “enforceable document” in lieu of "the IM/CM Report, Section 2.0
from a regulaied unit do not exceed the permit”. Site-specific nsk-based standards
concentration Hmits under 3745-54-94 in and the groundwater flow model have been
the uppermost aquifer underlying the waste used to determine protective groundwater
management area beyond the point of concentrations based on groundwater
comphiance under 3745-54-95 during the recepiers and current use of the upper
compliance period under 3745-54-96. aquifer on a site-wide basis.
3745-34-93  [Hazardous Constituents
(A} The permit will specify the hazardous The approved RFi reports concluded that SWGM Plan. Section 2.0
constituents to which the groundwater VOCs are the constituents of concern in RFI Reports
protection standard of 3745-54-92 applies. groundwater. The SWGM Plan has heen
designed to address the site-specific
constituents of concern, VOUCs. Historic
sampiing of groundwater has determined that
SVOCs, PCBs and metals are not of concern
n groundwatet.
(B3 A constituent listed in the appendix to rule Historic sampiing of groundwater determined BRA Report, Section 5.0

RFI Repont, Sections 6.0 and 7.0
SWGM Pian, Section 2.0

gpublic:gmotorsigwpiani3 745-S4analvsis. xls
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Table B-I. Analysis for Compliance with OAC 3745-54 Chapters 90 through 99 and 3745-53 Chapters 01 and 01}, Site-Wide
Groundwater Monitoring Program, General Motors Corporation, Moraine, Ohio.

discussed in the RFI Reports.

The plan covers AQI 7 and the land-based
units. For the purpose of groundwater
monitoring, the waste management area,
can be defined by the property boundary,
micluding the upper aquifer.

.o egulatory Rationale for Reference Document/Location
Citation Regulation Applicahility Where Regulation is Addressed
3745-54-94 Concentration Limits
{A) “The permit will specify the concentration Methods established in the approved BRA HBRA Report, Section 3.0
timits in the groundwater for hazardous and the groundwater flow model have been IM/CM Report, Section 2.0
constituents established under 3745-54.93. used to determine protective groundwales
concentrations (Remediation Target Levels
{RTLs}) based on groundwater receptors
and current use of the upper aquifer.
(B3 An alternate concentration limit may be Methods established in the approved BRA IM/CM Report, Section 2.0
established for a hazardous constituenis. have been used to caleulate groundwater
protection standards (RT1.s) for VOCs.
3745-54-95 Point of Compliance
(A} The permit will specify the point of The facility compliance point is defined as IM/CM Report, Section 2.0
compliance at which groundwater (GM-26 for the upper aguifer. This locaiion is SWGM Plan
protection standard of rule 3745-54-92 dovmngradient of the site, including the primary
applies and at which monitoring must be source area (AQ] 7), landfiils and lagoons. The
conducted. site also contains remediation performance
MONIOFIng points as presented in the IM/CM and
SWGM reports.
{B) Definition of a waste management area. The waste management areas are defined and RFI Reports

SW(M Plan, Sections 1.0, 2.0, 3.0

3745-54-956

Comphance Period

representative of the uppermost aguifer
and contamn a sufficient number of wells.

are upgradient’downgradient of the lapoons,
These wells are screened in the upper aguifer,

(A) The permit wil specify the The compliance period is defined as the IMACiv Report, Section 2.0
comphiance period durning which the length of time necessary to meet the RTLs
groundwater protection standard of and 1o verify that groundwater conditions
rute 3745-54-92 applies. remain acceptable for VOCs in the upper aquifer

for some period of time thereafter. The Jeagth
of this period of time will be evaluated on an
anmual basis.

(B} Compliance period begins when the The site-wide groundwater monitoring SWGM Plan, Figure 12
owner/operator initiales a compliance program was initiated in the falj of 2000 in IM/CM Report, Section 4.0
monitoring program meeting 3745-54-99 order to monitor correclive measures.

During this period, RCRA monitoring of the
former lagoons has been on-going, and will
continue unti the SWGM plan is approved.

{C} if owner/operator 1s engaged in corrective Groundwater data wiil be continuousky IM/CM Report, Section 2.0
action, compiiance period may be evatuated using risk-based sirategies to
extended until groundwater protection determing the appropriate compliance
standard 37435.54.92 is not exceeded for a pertod.
period of three consecutive vears,

3745-54-97 General Groundwater Monitoring
Requirements
(A) Groundwater moniforing system must be The well network inciudes those wells that SWGM Plan, Section 3.0

gipeblicmotorsigwplani3745-54analysis. xls
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Tabie B-1. Analysis for Compliance with OQAC 3743-54 Chapters 90 through 99 and 3745-55 Chapters 01 and 011, Site-Wide

Groundwater Monitoring Program, General Motors Corporation, Moraine, Ohio.

ke gulatory
Citation

Regulation

Rationale for
Applicability

Reference Docoment/Location
Where Regulation is Addressed

(©)

D)

(E}

¥

(G}

Facilities that contain more than one
reguiated unit are not required fo have
separate groundwater monstoring systems.

Alj monitoring wells must be cased in a
manner that matntains the integrity of the
monitoring weil bore hole.

Groundwater monitoring program must
include consistent sampling and analysis
procedures.

Groundwater moniloring program must
include appropriate sampling and
analytical methods,

Groundwarter momitoring program must
include determination of groundwater
surface elevation.

Requirements for establishing background
concentrations of hazardous constituents
in gronndwater.

Ome, comprehensive, site-wide monitoring
plar is appropriate for this facitity.

The existing wells were installed with care
to protect the inlegrity of the borehoje.
The existing wells are regularly sampied
and inspected. These wells were installed
following approved protocols.

The groundwater monitoring program
will be conducied following approved protocols.

The groundwaler monitoring program will be
conducted following approved protacols and an
approved laboratory.

Water-level measurements will be
collected at each sampling event and
groundwater contour maps will be prepared
on an annual basis.

Background groundwater quality at the upgradient
property boundary was established in the RFI, but
wil} continue to be monttored on an annual basss
as part of the site-wide program.

SWGM Plan, Section 3.5

RFI Work Plans

SWGM Plan, Section 3.0

SWGM Plan, Section 3.0

SWGM Plan. Section 3.0

RFI Reports
SWGM Plan, Section 3.0

monitoring program as defined in 3745-54
98 paragraphs A through H, are not
appropnate for the site. Groundwater
quality and historicai releases of hazardous
constituents have been well documentad

n the approved RF1 reports. With the
implementation of groundwater corective
measures and lagoon closure, a site-wide
groundwater moniforing program using
the existing well network, monitoring

the site-specific constituents of concern,
and following a nsk-based strategy

15 an appropriate approach for this site.

(H) Statistical methods to be used in Groundwater dala will be evaluated using IM/CM Report, Section 2.0
evaluating groundwater monitoring data. risk-hased strategies and the groundwalter flow
model.
(0 Performance standards for the statistical The use of the parameters called SWGM Plan, Sections 2.0
methods in 3745-54-97(H}. for in the reguiations wilf not adequately
evaluate potential rebeases and therefore,
site specific VOC analysis wili be conducted.
[0} Groundwater monitoring data must be The facility will maintain copies of the RFI Work Plans
filed at the facility. groundwater monitoring dala.
31745.54.98 Detection Monitoring Program The components of a detection SWOGM Plan, Sections 1.0, 2.0, 3.0

IMACM Report, Section 2.0
RF} Reports

grpublicigmotorsipwplan'3745-54anatysis. xls
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Table B-1. Analysis for Compliance with OAC 3745-54 Chapters 90 through 99 and 3743-55 Chapters 0] and 011, Site-Wide

Groundwater Monitoring Program. General Motors Corporation, Moraine, Ohio.

e “Regulatory
Citation

Regulation

Rationale for
Applicability

Reference Document/Location
Where Regulation is Addressed

(A}

(B}

{©

(D

(E)

(F}

&)

(D

{Orwnerfoperator must monitor for
indicator parameters.

Owner/operator must install a groundwater
moniforing system at the compliance
point under 3745-54-95.

Owmer/operator must conduct s
groundwater monitoring program for each
chemical parameter and hazardous
constifuent specified in the permit.

The permit will specify
frequencies for collecting samples and
conducting statistical tests,

Owrner/operator must determine the
groundwater flow rate and direction in the
uppermost aquifer at least annuatly.

Owner/operator must determine whether
there 1s statistically significant evidence
of contamination.

Applies when there is statisiically
significant evidence of contamination.

Applies when owner/operalor delermines
the detection monitoring program no
ionger salisfies the requirements of this
section.

Based on the findings of the RFi, monitoring wiii be
cenducted for the site-specific VOCs, which are
appropriate parameters for evaiuating potential
releases from the former lagoons; therefore, analvsis
of the indicator paramelers is not applicable to

these units.

A sufficient number of properly instaiied
grourdwater monitoring wetlls have been
and will continue to be monitored to provide
the necessary compliance point monitoring,
as defined in the IM/CM Report.

The site-wide groundwater monitoring plan
proposes monitoring for site-specific VOCs
which are appropriate parameters for
evaluating potential releases from the former
lagoons.

The siie-wide groundwater monitoring pian

proposes the frequency necessary o

adequately monitor for site-specific VOCs

and the methods for evaluating this dala

are provided in the IM/CM Report. Based on the
IM/CM report, monitonng will be conductad annually.

The site-wide groundwaler monitoring plan
proposes annuai evahuation of the
groundwater flow rate and direction in the
uppermost aquifer,

Methods to be used for evaluating the site-

specific VOC data are provided in the IM/CM
Report. Additionally, GM wiif determine if there 1s
a significant contribution to groundwater from

ihe Jand-based units.

A effective monitoring network is already in place.
Ax part of the annuaj data evaluation/reporting,

the SWGM Pian has provisions for notification

if GM determines that the lagoons are a significant
contributor to groundwater contamination.

The site-wide groundwater monitening pian
proposes a monitoring program that wik!
adequately satisfy the requirements of this
section over time.  As parl of the annual data
evaluation/reporting, GM will propose any
necessary modifications to the SWGM Plan.

SWGM Plan, Secuions 1.0, 2.0, 3.0
IM/CM Report, Section 2.0

SWGM Plan, Sections £.0,2.0,3.0
IM/CM Report, Section 2.0

SWGM Plan, Secttons 1.0,2.0,3.0
IM/CM Report, Section 2.C

SWGM Pian_ Sections 1.0, 2.0, 3.6
IM/CM Report, Secticn 2.0

SWGM Plan, Sections 1.0, 2.0, 3.0
IM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.0, 3,0
IM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.0, 3.0
IM/CM Report, Section 2.0

SWEGM Plan, Sections 1.0, 2.0, 3.0
IM/CM Report, Section 2.0

glpublivigmotorsigwplan3745-3danalysis. xis
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Tahle B-1. Analysis for Compliance with OAC 3745-34 Chapters 90 through 99 and 3745-55 Chapters 01 and 01}, Site-Wide
Groundwater Monitoring Program, General Motors Corporation, Moraine, Ohio.

" Regulatery
Cltation

Regulation

Rationale for
Applicability

Reference Document/Location
Where Regulation is Addressed

SWGM Plan, Sectiony 1.0, 2.0.3.0
IM/CM Report, Section 2.9
RFI Reports

The components of a compliance
momitoring program as defined in 3745-34
-99 paragraphs A through [, are not

3745-54-99 Compliance Menitoring Program

(A)

(B}

€

(D

(£

Orwnersoperator must monitor groundwater
to determine whether regulated units are in
compliance with the groundwater
protection standard under 3745-54-92.

Crwaersoperator must install a groundwater
momtoring system at the compliance
point under 3745.54-55.

The director will specify
sampling procedures and statistical
methods.

Owner/operator must determine whether
there is statistically significant evidence
of contamination.

Onwner/operator must determine the
groundwater fow rate and direction in the
uppermost aquifer at feast annualiy,

appropriate for the site. Groundwater
qualify and historical releases of hazardous
canstituents have been well documented
in the approved RFI reports. With the
implementation of groundwaler corrective
measures and iagoon closure, a site-wide
groundwater monitoring program using
the existing well network, monitoring

the site-specific constituents of concern,
and folfowing a risk-based strategy

is an appropriate approach for the site.

The site-wide groundwater monitoring plan
proposes the frequency necessary to
adequately monitor for site-specific VOCs
and the methods for evaluating this data
are provided 1n the IM/CM Report. The
moniforing includes wells upgradient and
downgradient of the lagoons.

A sufficient number of properly instatfed
groundwaier monitoring wells have been
and wili continue 10 be monitored to provide
the necessary compliance point monitoring,
as defined in the IM/CM Report.

The site-wide groundwater monitoring pian
proposes the procedures necessary to

adequately monitor for site-specific VOCs

and the methods for evaluating this data

are provided in the IM/CM Report. Sampling
procedures specified in the SWGM Plan are
consistznt with previously approved RFI protocols.

The site-wide groundwater monitoring plan
proposes the procedutres necessary to

adequately monitor for site-specific VOCs

and the methods for evaluating this data

are provided in the IM/CM Report. The monitoring
program proposed in the 8WGM Plan and the

data evaluation approach proposed in the IM/CM
Repor specify the methodology 1o assess if the
tngoons are having a sipnificant contribution to
grousndwaier contamination.

The site-wide groundwater monitoring plan
proposes annual evaluation of the
groundwater flow rate and direction in the
uppermost aguifer.

SWGM Plan, Sections 1.0.2.0, 3.0
IM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.0, 3.0
IM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.0, 3.0
IM/CM Report, Saction 2.0

SWGM Plan, Sections 1.0, 2.0, 3.0
iM/CM Report, Section 2.0

SW(GM Plan, Sections 1.0, 2.0, 3.6
IMACH Report, Section 2.0

gpublicgmotors:gwplant374 5-54anatysis. xls
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Table B-1. Analysis for Compliance with OAC 3745-54 Chapters 90 through 99 and 3743-55 Chapters 01 and 011, Site-Wide

Groundwater Monitoring Program, General Motors Corporation, Moraine, Ohio.

: 'Reguiatory
Citation

Regulation

Rationale for
Applicability

Reference Document/Location
Where Regulation is Addressed

(F}

(G

(H}

a3

)]

The director will specify
frequencizs for collecting sampies and
conducting statistical lests.

Owner/operator must analyze samples from
atl wells at the comnpliance point for af}
constituenits at least anpuatly,

Chwmer/operator determines that any
concentration Hmit are exceeded at any
well af the point of compliance.

Crumet/operator determines that any
concentration limil are exceeded at any
well at the point of compliance and can
demonstrate the presence of another
source.

Applies when owner/operator determines
the compliance monitoring program no
tonger satisfies the requirements of this
section.

The sie-wide groundwater monitoring plan
proposes the frequency necessary to
adequately monitor for site-specific VOCs
and the methads for evaluating this data
are provided in the IM/CM Report.

‘The site-wide groundwaler monitoring pian
proposes annual evaluation of the site-wide
groundwater quality, including the point of
campiiance.

The SWGM program will assess whether there are
exceedences of site-specific concentrations limits
at the poini of compiiance on an annual basis,

The SWGM Plan has provistons for notification,
if GM determines that the lagoons are a significant
contributor to groundwater contamination.

The site-wide groundwater monitoring plan
proposes the frequency necessary to
adequately monitor for site-specific VOCs
and the methods for evaluating this data
are provided in the IM/CM Report.

The site-wide groundwater monitoring plan

proposes a monitoring program that will

adequatety satisty the requirements of this

section over ime. The SWGM Plan has provisions
for notification, if GM detenmines that the lagoons
are a significant contributor to groundwater
contamination. As a part of the annual data
evaiuation/reporting. GM will propose any necessary
moedifications to the SWGM Plan,

SWGM Plan, Sections 1.6, 2.4, 3.0
iM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.0.3.0
IM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.8, 3.0
IMACM Repor, Section 2.0

SWGM Plan, Sections 1.0, 2.0, 3.0
iM/CM Report, Section 2.0

SWGM Plan, Sections 1.0, 2.6, 3.0
IMACM Report, Section 2.0

(I4C 3745-55 Management of Hazardous Wastes: Closare and Posi-Closure

3745-35-01
€A}

{B)

e

Corrective Action Program
Orwner/operator must take corrective
action 1o ensure that regulaled units are in
compliance with 3745-54-92.

Onwner/operator must implement a
corrective action program that prevents
hazardous constituents from exceeding
thetr respective concentration limits.

Ownersoperator must begin corrective
action within a reasonable time period
afier the groundwater protection standard
15 exceeded.

GM will take a site-wide approach to
momtor groundwater upgradient and
downgradient of the primary source area
{AOI 7}, the reactive zones instalied for
remedtai purposes and the jand-based units
{lagoons and andfilis). GM will also
monitor the capture zones. A comprehensive
corfective action program has aiready been
implemented at this site, which inciuded the
lagoons.

GM is currentiy implementing corrective
measures to address the AQ! 7 source area
and several areas downgradient of AQL 7.

GMM has bzen implementing corrective
measures over the lasi six vears to

address YOUCs in the upper aquifer and will
continue to do so unti! the groundwater

RTLs are met.

SWGM Plan, Seclions 3.0

SWGM Plan, Seciions 1.0, 2.0
IM/CM Report, Section 3.0

IM/CM Report. Section 2.9

grpublicigmotorsigwplan'374 3-34analysis xis
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Table B-1. Analysis for Compliance with QAC 3745-54 Chapters 90 through 9% and 3745-55 Chapters 01 and 01}, Site-Wide
Groundwater Monitoring Program, General Motors Corporation, Moraine, Qhio,

Ratjonale for Reference Document/Laocation
Clitation Regulation Applicability Where Regulation is Addressed
(D3 Owner/operator must establish and The groundwaler moniforing program SWGM Plan, Section 3.0
impiement a groundwater momtoring is presented in the SWGM Plan.
program to demonstrate effectiveness of
the corrective action program.
(E} Ownerfoperator must conduct corrective (M is addressing the primary source area SWGM Plan, Sections 1.0, 2.0, 3.0
action program to remove or treal in place {AOI 7) through the impiementation of
any hazardous constituents that exceed in-situ remediation technojogies and is
concentration imils, addressing hydraulic contro} through the
implementation of the capture zones. These
active measures will resuit in attenuation of the
VOC concentrations in groundwater. The
iagoons have been closed in place with the sludge
being sofidified,
(F} Crvmer/operator must continue corrective GM will implement corrective measures and site-wide IM/CM Report, Sections 1.0, 2.0
action measures dunng the compliance groundwater monitoring until the siie-wide
pertod. objectives have been met,
(G} Owmer/operator must report in writing to GM will continue impiementing corrective SWGM Pian, Sections 1.0, 4.0, 5.0
the director on the effectiveness measures and stle-wide groundwater
of the corrective action program. monitoring unti the site-wide objectives
have been met. The effectiveness of this
program will be documented in an annuak
report.
{H} Applies when owner/operator determines GM will continue implementing corrective SWGM Plan, Section 1.0

I

the carrective action program no longer
satisfies the requirements of this section.

The director may exempt any persan
disposing of hazardous wastes from any
requirement of 3734-55.

measures and site-wide groundwater moniloring
unti the site-wide objectives have been met.

GM will assess the program at least annually and
identify/propose any necessary changes to the
program to ensure that the objectives of the SWGM
Plan continue to be met.

NA

NA

3745-55-011
(A)

(B}

(«©

Corrective Action for Waste Management Units
Crwmer/operator seeking a permit for the
treatment, storage, or disposal of hazardous
wasle shali mstitute corrective action as
necessary o protect hurnan health and the
environment for all releases of hazardous

waste or constituents from any waste

at the facibty, regardiess of the time at which
waste was piaced in such unit.

Corrective action will be specified in the permit
tn accordance with this rule and with rufes
3745-57-72 and 3745-57-73. Permit will contain
schedules of compliance for such comrective
action and assurances of financial responsibility
for completing such corrective action.

COwrer/operator shali tmplement corrective
actions beyond the facility property boundary,
where necessary 1o prolect human heatth and
environment, unless the owner/operator
demonstrates to the satisfaction of the director
that, despite the owner's/operator's best efforts,
the pwnet operator was unable to obtain the
necessary permission (o underiake such actions.

NA: GM is not seeking a permmt for the treatment, storage,
or disposal of hazardous waste.

NA, GM is not seeking a permit for the treatment, storage,
or disposal of hazardous waste.

GM is currently implementing a comprehensive corrective
action program. which included the lagoons.

Ir-sitd remedial technologies are addressing the historical
release from AQI 7 across the stte and capture zone
cofrective measures are addressing hydraudic contro} in the
upper and lower aguifers at the property boundary and
downgradient of the property, respectively.

Under the SWGM program, GM will evaluate on an annual

basis if there are anv significant contributions to

gpublic:gmotors gwplan 3735 -5 danaivsis. ls

NA

IM/CM Report
SWGM Plan
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Table B-1. Analysis for Compliance with OAC 3745-34 Chapters 90 through 99 and 3745-53 Chapters 01 and 611, Site-Wide
Groundwater Monitoring Program, General Motors Corporation, Moraine, Ohio.

“u :'Regulntnry Rationale for Reference Document/Location

Citation Regulation Applicabliity Where Regulation is Addressed
(C3 The owneroperator is not rejisved of alt groundwater contamination.
Continued responsibility to clean up a release that has

migrated beyond the facilizy boundary where
off-site access is denied, On-sile measures to
address such releases will be determined on a
case-by-case basis. Assurances of financial
responsibility for such corrective action shall
be provided,

References

Closure Plan Conestoga-Rovers & Associates, 2000. Lagoon Closure Plan, General Motors, Harrison Radiator Division Facility,
Moraine, Ohio. June 2000.

sDOCC Geraghty & Miller, Inc., 1997. Suppiemenial DOCC for General Motors Powertrain Group Moraine Engine Piant and
(eneral Motors Truck Group Moraine Assembly Plant, Moraine, Ohio. July 1997

DOCC Geraghty & Milier, inc., 1991. Description of Current Conditions, Task 1 for the RCRA Facility Investigation for
Hamison Radiator Division - GMC, Moraine, Obio, January 1951,

SWGM Plan ARCADIS Geraghty & Mitier, 2060, Draft Site-Wide Groundwater Monitoring Plan, General Motors Corporation,
Moraine, Ohio. March 2000, revised September 2001.

RFI Report ARCADIS Geraghty & Mitter, 2000. RF1 and Suppiemental RFI Reports, General Motors Corporation, Moraine

Ohio. April 2000.
IM/CM Report ARCADIS Geraghty & Milter, 2001, Draft Imerim Measures/Carrective Measures (EM/CM} Report, Greneral Moters
Corporation, Moraine, Chio. March 2007,
BRA Repont ENVIRON Corporation, 2000. Baseline Risk Assessment, General Moters Carporation. Moraine, Ohjo. Apni 2000,
RF1 Work Plans Geraghty & Miller, Inc., 1992, RCRA Facility Investigation Work Plan, Harrisony Division-GMC, Moraine, Ohio,
November 1992.
Geraghty & Milier, inc., 1997. Supplemental RFI Work Pian for General Motors Powertrain Group Morame Engine Piant and
General Motors Truck Group Moraine Assembiy Plant, Maraine, Ohio. July 1997,
- Not Applicable $SL - South Setiling i.agoon
.+~ North Settling Lagoon RTLs - Remediation Target Leveis

g’public:gmotorsigwplan3 745-S 4analysis, xls Page 9 of 9



TABLE B-2: Prefiminary Remediation Target Levels

Remediation Target Levels {mg/L} - Upper Aquifer

iConstituent of Concern

Lo PCE TCE 1.1-DCE cis-1,2-DCE | Vinyl Chioride monftoring welis

0.008 0.005 0.607 0.070 6.002
Estimated Remediation Target
Lavel at ACI 7 (mg/t): 1.667 1.667 2333 23.333 o.667 GM-23, GM-29 and GM-30

Source Normatized
Remediation |Remediation |Remediation [Remediation [Remedlation
o]

Distance from ACE T {monitoring zonaj g:::::tioﬂ _':;;‘;J;:""‘“"“ Target (mgiL} |Target {mg/L) |Target{mg/l) {Target (mg/L} [Target (mg/L}
140 1t {Zone 513 0.9 300 1.500 1804 2.1060 21.000 0.6001GM-28
1180 1t (Zone 51 1o Zone S2) 0.7 233 1.167 1.167 1633 16.333 0.4671GM-28. ME-6
2240 ft Zone 82 1 i3 0167 0.167 0.233 2.333 0067 {ME-6 ME-3, GM-31
28940 1t Lone 57t Zone §3) 0.04 13 0.067 0.067 0.093 0.933 GO27IME.8, ME-3 GM-31, GM-22, GM-185 and EAST
3540 A (Zone 533 08.03 10 G050 0.050 0070 0.700 0.0201GM-32 GM-21
4430 | (Fone 83 to GM-10} 0.02 7 0.033 0.033 0.047 0.467 0.013jGM-32 GM-21, GM-B, GM-6 45 GM-2. GM-18, GM-17, GM-15B WaHU-24 and GM-10
5215 f (GM-10) 0.008 3 0.013 0.013 0.019 0.187 0.0051GM-10
G370 1 POC) 0.003 1 0 005 0005 G.607 0070 0.002}1GM-26

Remediation Target Level (mg/L} - Lower Aquifer

Constituent of Concern

oAt of Lomplianca GRETT, GHTE and G208 I PCE TCE i, 1BCE cis-1,2-DCE  |Vinyl Chioride monitoring wells
Allowable POC Concentration fmo/L}: 0.065 0.005 0.067 0.070 0.062
Estimated Remediation Target
|Level at AOI 7 (mg/); 0.556 0.556 errs r.i7e 0.222 GM-23, GM-29 and GM-30
Source Normalized
Remediation |[Remediation |Remeditation Remediation (Remediation
Distance from AO! 7 {monitering zone} |Reduction Remediation
Factor Target Target {mgiL} {Target {mgiL) [Target {mgiL) Target {mp/L) |Target {mgiL}
3250 B (Zone D1y 0403 ] 2.017 G O17 023 0.233 0.007{GM-19 and Well 32
4260 1t (Zone D) 0.02 2 G.011 0.011 0.018 {.156 0.004}GM-1 and GM-3
4900 1t (POC) G.009 1 0.605 0.003 0.007 0.570 0.0021GM-11, GM-15 and GM-200

¢ stmghprivnomine'cms'cotrective action closure steatagy vé senl ds{Table B-1)



(M Moraine Facilities - December 12, 2002

Guidance Checklist for GW Maonitoring under OAC rules 3745-54-90 through 97

S0(CY? OAC rule 3745-54-90(B)(5)

SWGM Plan, Sec. 1.2
Lagoon Annual and Quarterty Reports
RFT and Baschine Risk Assessment Reports

(G2/01/01
1 Section 1. Ground Water Monitoring Applicability . OAC rule 3745:54-00(A) . " o YN NA Vio Def Pg Rmk
-1 If the facility contains a surface impoundment, landfill, land treatment facility, or wastepife has a GWM program ) SWOGM Plan Sec 1.0, 2.0
according to QAC rules 3745-54-90 10 99 and 55-01 t0 55-02 been implemented?  OAC rule 3745-34-90{ A} 1) ¥ Lagoon Annual and Quarterly Reports
Prior to closure of the lageons, the north
settiing lagoon was in assessment monitoring
(3745-65-92) and the south settling lagoon was
in deteetion monitoring (3745-65-92}, per the
requirements of the Consent Decree.
1-2 All waste management units mast comply with OAC rule 3745-55-011 regardless of when waste was placed in the Y Closure Plan
unit. Are all units in compliance? OAC rule 3743-54-90{A)(2) Yes, however, the facility does not have a
permit. In lieu of a permit. the corrective action
order serves as the enforceable document.
Section 2." Exemptions from Ground Water M Y/N : NA e Def '
These will not be aliowed for Baseline Cali Ins, - EE R B
2-1 Was a watver from QAC rules 3745-54-90 through 55-01 gronnd water monitoring requested? v Closure Plan Sec. 2.0
SWGM Plan, Sec, 1.2
Lagoon Annual and Quarterly Reports
RFI and Baseline Risk Assessment Reports
Lagoons do not meet the exception criteria
during their operating life; however, as waste
was soliditied during closure, the potential for
migration of Hquid is eliminated. Further, the
RFT determined that these lagoons did not
serve as a significant source of groundwater
contamination from a risk perspective. A long-
term groundwater momitoring plan has been
proposed for the closed lagoons.
! ) Plan Section 2.0
2-2 Did the owner/operator make a demonstration that the factlity was exempted under OAC rule 3745-54-01 and v C:EOSU re Plan Section 2.0
Q0B 1)? SWGM Plan, Sec. 1.2
' Lagoon Annual and Qnartzrly Reports
RFI and Baseline Risk Assessment Reports
. o v Closure Plan Section 2.0
2-3 Did the owner/operator make a demonstration that a land{ill was exempted due to engineering and secondary SWGM Plan. Sec. 1.7
. i b -54. 7 i L :
containment under OAC rule 3745-54.90(B¥ 2) Lagoon Annual and Quartirly Reports
RFT and Baseline Risk Assessment Reports
. . - . N Closure Plan Section 2.0
2-4 Did the owner/operator niake a demonstration that the facility was exempted due to meeting the land treatment SWGM Plan. See. 1.2 -
. : . vy TAS.54. 9 T * o
requirements ander OAC rule 3745-54-90(B Y 3} Lagoon Annual and Quarterly Reports
RFI and Baseline Risk Asdessment Reports
2-5 [id the owner/operator demoastrate that there is not potential for migration of liquid from a regulated unit to the é&)?:j llzz;l Sge;:émlnz 0]
uppermost aquifer during the active life of the regulated unit {including the closure posi-closure periods)? I . voi;n Ann;u;l ar.ui Quari*ri | Reports
Predictions nust be based on assumptions that maximize the rate of iquid migration. This demonstration must be I’:l‘% and Baseline Risk \q-ésiméri Ré o1t
certified by a qualified geologist or peotechnical engineer. OAC rule 3745-54-90(B)4) ' e poTs
T —
2.6 Did the owner demenstrate that the waste pile is designed and operated in compliance with QAC rule 3745-56- v Closure Plan Section 2.0




GM Moraine Facilities - December 12, 2002

Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

been conduicting ground water monitoring unde
does not need to be submitted again, *

s regulations, Ohio EPA already has this data. Therefore, it

02/01/01

Section 2. Con't; Exemptions from Groun ule 3745-54:90B) NA Vio - o Dpef | pg ‘Rmk
These will not be allowed for Baseline Call Ins o e ERES e i = : . X '
2-7 Is the facility required to perform GWM during closure and post-closure periods? OQAC rule 3745-54-90(C) N g&:zﬁ 2122,85?;2(;%22'0

Lagoon Annual and Quarterly Reports

RF1 and Baseline Risk Assessmeut Reports
2-8 Does the facility have a miscellaneous unit required to implement GWM according to QAC rules 3745-54-90 1o 99 v Closure Plan Section 2.0

and 55-01 to 55-027 SWGM Plan, Sec. 1.2

Lagoon Annual and Quarterly Reports

RF1 and Baseline Risk Assessment Reports
Section 3. Interim Status Ground Water Mon fora petmit, If the facility has already | YN | NA. | . Vio  Def .

values for each indicator parameter?

3-1 Did the owner/operator provide a summary of interim status ground water monitoring data? OAC rule 3745-50- Y Lagoon Annual and Quarterly Reports
44(BX1) Closure Plan
3-2 Did it include a summary description of the wells according to OAC rule 3745-65-91 including: Y Lagoon Annual and Quarterty Reports
Location and identification of cach well on a topographic map?
3-3 Which wells were upgradient and which wells were down gradient? Y Lagoon Annual and Quarterly Reports
Guidance Checkiist for GW Manitoring under OAC rules 3745-54-90 through 97 Y/N NA Vio Def rg ” .| Rmk
Details of the design and construction of each monitoring well? Y Lagoon Annual and Quarterly Reports
DOCC Reports
REI Reports
1.5 Was a copy of the Tacility’s SAF submitted and did it include all the necessary procedures required in OAC rule Y [L)E::%fcot?oia;;g f:;:grz:a“;rmf ;&;;essmem and
3745-65-92(A) as listed in the SAP portion of this guidance in Section 107 £ Frogr
SWGM Plan
3-6 Were all Interim Status sampling results required by OAC rules 3745-65-92 through 94 submitted including: Y Lagoon Annual and Quarterly Reports
Copies of cach quarterly report from the first year of monitoring?
37 Copies of any subsequent (annual or semi-annual) analytical resulis for each welf? Y RFI Reports
3-8 Copies of any notifications of statistically significant changes reported to the Director pursuant to OAC rule 3745- Y Lagoon Aunual Reports
65-93? Correspondence to Ohio EPA
3-9 Results of ground water surface elevations and evaluations for each sampling event? Y L.agoon Annual and Quartérly Reports
RFI Reports
310 Calculfations of the initial background arithmetic mean and variance for each indicator parameter based on Y Lagoon Annual and Quarterly Reports
replicated measurements form upgradient well during the first year of samipling? OAC rule 3745-65-92{C¥2)
ER S Was mformation related fo statistical procedures provided, including: Y Lagoon Annual and Quarterly Reports
A description of statistical procedures used (if applicabie) in processing the data submitted? OAC rule 3745-65-
93B)
2 Results of statistical comparisons between upgradient and downgradient sampling results and first year background Y Lagoon Annual and Quarterly Reporis




Guidance Checklist for GW Monitoring under QAC rules 3745-54-90 through 97

GM Moraine Facilities - December 12, 2002

02/01/01
Section 3. Con’t. Guidance Checklist for GW Mammr;ng unﬁerOAC riles 3745-54 ﬁlrough 97 YN NA Vio - Def Pg Rk
3-13 if required, was an adequate Ground Water Quality Assessment Plan submitted? OAC rule 3743-65-93(D)3) Y Lagoan Samphing Plan for the Assessment
Monitoring Program

3-14 Were the following results submitted and were the determinations adequately made to assess: Y Lagoon Annual and Quarterly Reporis

Whether hazardous waste or hazardous waste constituents have entered the ground water?
3-15 Whether the rate, vertical and horizontal extent of ground water contamination has been fully determined according Y Lagoon Annual and Quarterly Reports

to OAC rule 3745-63-93(D)(d)(a)?
216 Whether the concentrations of hazardous waste or hazardous waste constifuents in the ground water had been fully Y Lagoon Annual and Quarterly Reports

determined according to OAC rule 3745-65-93(Dy{(4)b)?
‘Section 4. Géneral Hydrogeologic Information - Guidance Checklist for OAC rules 3745-54-90 through'97 =~ CONA P | Rk

4-1 Were the uppermost aquifer and any hydraulically mierconnected underlying aquifers correctly identifted so that Y Lapoon Annual and Quartztly Reports
representative samples may be collected as required by OAC rule 3745-54-977 DOCC Reports
RFI Reports
4-2 Was the full lateral and vertical extent of subsurface materials characterized correctly? Y Lapoon Annual and Quarterly Reports
RFI Reports
Closure Plan
Were all geological influences that mipht control ground water flow (highly conductive zones, fault zones, {racture Y Lagoon Annual and Quarterly Reports
traces, burted stream deposits, etc.) adequately evaluated? DOCC Reports
RFI Reports
4-4 Are there geological influences that may restrict ground water {low (e.g., confining layers, hydraulic barriers) to any Y Lagoon Annual and Quarterly Reports
stratigraphically lower water-bearing units? DOCC Reports
RFI Reports
4-5 1f there are any confining layers, are they laterally continuous across the entire site? Y DOCC Reporis
RFI Reports
4-6 Was the growd water flow direction and rate correctly identified including the basis for those determinations? Y Lagoon Annual and Quartzrly Reports
DOGCC Reports
RFI Reporis
4.7 Were there any Fluetuations in static ground water levels? Y Lagoon Armual and Quarterly Reports
DOCC Reports
RFI Reporis
4-8 Il yes, are the fluctuations caused by any of the following: N NOCC Reports

O site well pumping?

RFI Reports
Off-site pumping in the deep aquifer is

contimuous and does not result in ffuctuations.




GM Moraine Facilities - December 12, 2002

Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

02/01/m
..Sgéiztiun 4. Con’t, General ﬁydfdgeoiogic Infdrm:’it’iﬁn -_#G'uic“l_a'h:_é._q 4 heckiist for OAC mlesS’?éis..se;.f}{) iﬁ_fau'gh 97 S Y/N ' NA Vio . Def Pg B L Rmk
4.9 On site well pumping? N DGCC Reports
RFI Reports
On-site prodaction well pumping in the deep
aquifer is typically contimious and does not
result in fluctuations. However, historic
pumping did result in flucruations.
4.10 Off or On site construction or changing land-use patterns? N No current changes are proposed at the facility.
4-11 Seasonal variations? Y Lagoon Annual and Quarerly Reporis
DOCC Reports
RI1 Reports
4-12 Do the water level fluctuations alter the general ground water gradients and flow directions? N Lagoon Annual and Quarterly Reports
DOCC Reports
RE{ Reports
4-13 Were the hydraulic conductivity properties of the uppermost aquifer determined? Y Lagoon Annual and Quarterly Reports
DOCC Reports
RIT Reports
Was the following information from hydrogeologic investigations submitted in & report written by a qualified Y Lagoon Annual and Quarterly Reports
hydrogeologist? DOCC Reports
RFI Reports
4-15 Did the owner/operator address means for resolution of any information gaps of geologic data? Y L.agoon Annual and Quarterly Reports
DOCC Reports
RF1 Reports
4-16 Did the report include regional as well as site specific descriptions of the geology and hydrogeology including at a Y DOCC Reports
minunum, the depth to bedrock? RFI Reports
4-17 Charactenistics of the major stratigraphic units? Y DOCC Reports
RFT Reports
4-18 Average vield of water wells within a one mile radius? (Logs should be submitted as well) Y DOCC Reports
RF1 and Baseline Risk Assessment Reports
4-19 tdentification and estimation of the amount of recharge and discharge? Y DOCC Reports
R¥] Reports
4-20 Did the written description include an accurate classification and description of the Site Specific consolidated and Y BOCC Reports
unconsolidated matenials from the ground surface down to the base of the lowest saturated zone of concern? RFI Reports
4.2% Dnd the narrative include a site-specific description of the occurrence of ground water at the site, including: Y DOCC Reports
tdentification of saturated zones, including depth and lateral and vertical extent? RFI Reports
P2 Description of the interconnection between saturated zones and surface water? Y DOCC Reports
RFI Reports




GM Moraine Facilitics - December 12, 2002

Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

02/01/01
Section 4. Con’t. General Hydrogeologic Information ~ Guidarice Checklist for OAC rules 3745:54-90 through 97 Y/N ‘NA Vio ~opef - |pg Rmk
4-23 Were the resulis of this report supported by an adequate and complete set of raw data? Y DOCC Reports
RFI Reports
4.24 Were the boring logs complete technical records of conditions encountered including the results of the laboratory Y DOCC Reports
analyses? RFI Reports
4-25 Did the logs include: Site name and Site-specific coordinates? Y DOCC Reports
RF! Reports
4-26 Date started, completed, abandoned or converted into well? Y DOCC Reports
RF1 Reports
4.27 Blepth and reason for termination of borehole? Y DOCC Reports
REI Work Plans and Reports
4-28 Sampling interval? Y DOCC Reports
R¥} Work Plans and Reports
4-29 Surface clevation based on Mean Sea level (MSL) or fixed reference point? Y DOCC Reports
RFI Reports
Description and classification of unconsolidated materials? (Field and lab) Y DOCC Reports
RFI Reports
4.31 Description and classification of consolidated materials? (Field and lab) Y DOCC Reports
RFT Reports
4-32 Presence of structural features such as fractures, solution cavities, or bedding? v DOCC Reports
RFI Reports
These features are not present at the facility in
the monitored unconsoliduted zones.
4-33 Depth to water, water-bearing zone{s) and vertical extent of each? Y DOCC Reports
RF1 Repaorts
4-34 Depth and location of any color and/or stains {possible contamination) encountered in borehole? Y DOCC Reports
RFI Reports
4-35 Did the interval and depth of sample coilection adequately reflect subsurface complexity? Y DOCC Reports
RFT Reports
4-36 Were well construction logs provided for all wells and piezometers? Y POCC Reports
RF1I Reports
4-17 Did the construction logs include: Date/time of start and completion of construction? Y DOCC Reports
RF1 Reports
8 Bonng/well number? Y DOCC Reports
' R¥1 Reports




Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

02/01701

OM Moraine Facilities - December 12, 2002

Section 4. Con't. General Hydro'g:énio'gi{:_ Information - Guidance C

fie

cKlist for DAC rules 37455490 through

"'.;_Dét.'_:_. R

YiIN Vio Py Rmk

4-39 Drilling method and drilling fluid used? Y DOCC Reports
RET Reports

4-40 Borchole diameter and well casing diameter? Y DOCC Reporis
RFI Reports

4-41 Latitude and longitude? Y DOCC Reports
REFY Reports

4-42 Borehole depth? Y ROCC Reports
RE Reporis

4-43 Well depth? Y BOCC Reports
RET Reports

4-44 Casing kength and materials? Y DOCC Reports
RFI Reports

4-45 Screened interval? Y DOCC Reports
RFI Reports

Screen materials, length, design and slot size? Y DOCC Reports
RFI Reports

4-47 Casing and screen joint type? Y DOCC Reports
RF1 Reports

4-48 Depth/elevation of top and bottom of screen? Y DOCC Reports
RI‘I Reports

4-49 Filter pack material/size, volume calculations, and placement method? Y DOCC Reparts
RFT Reports

4-50 Depthvelevation to top and bottom of filter pack? Y DPOCC Reports
RF1 Reports

4-51 Annular seal composition, volume, and placement method? Y DOCC Reports
RF¥L Reports

4.52 Surlace seal composition, placement method and volume? Y DOCC Reports
RFI Reports

4-53 Surface seal and well apron design/construction? Y DOCC Reports
RFI Reports

4.54 Depthielevation of water? Y DOCC Reports
RFET Reports

a Weil development procedure and ground water turbidity? Y DOCC Reports

RFF Reports

6
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

02/61/01

GM Moraine Facilities - December 12, 2002

Section 4.. Con’t. General Hydrogealogic Information - Guidance Checldxsifar{}ACrules 3745-54-90 through 97 | YIN NA Via Def - | Pg Rmk
456 Type/design of protective casing? Y DOCC Reports
RF] Reports
4-57 Well cap and lock? Y DOCC Reports
RF1 Reports
4-58 Ground surface elevation (+/- 0.01 )7 Y DOCC Reports
RET Reports
4-59 Surveyed reference point (+/- §.01 it} on wel casing? Y DOCC Reports
RF1 Reports
4-60 Water level after completion of well development? Y DOCC Reports
RF1 Reports
4-61 Did the report include a description of field methods used and a summary of which data were collected by each Y DOCC Reports
method? RF1 Reports
Section 5. Topographic Map Requirements - Guidance Checklist :for-_(}_w._'hionit_qring under OAC rules 3745-54-90 - Y/N NA .. -Vie Def . - i’g R Rink
through 97 oL S _ ' : Ty
The owner/operators of facilities required to perform ground water monitoring:shall include the following information on a topo
1 map: o
T -l Do all maps include: Y Lagoon Anpual and Quarterly Reports
Lepend? DOCC Reports
RF1 Reports
5-2 Map scale and date? Y Lagoon Annual and Quarterly Reports
DOCC Reports
RF1 Reports
5-3 North arrow? Y Lagoon Annual and Quarterly Reports
DOCC Reports
RFET Reports
3-4 Wind rose (prevailing wind speed and direction)? N A wind rose diagram has sot been prepared for
the GM Moraine facilities.
5-5 A contour interval at a level of detail appropriate {or the investigation? Y Lagoon Annual and Quarterly Reports
DOCC Reports
R¥I Reports
5-6 Anthropogenic features such as wtility Hoes and buildings? Y Lagoon Annual and Quarterly Reports
DOCC Reports
RFI Reports
i begal boundaries of the repulated facility? Y Lagoon Annual and Quarterly Reports

DOCC Reporis
RFI Reporis




GM Moraine Facilities - December 12, 2002

Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

point, was a compliance GWM program in accordance with OAC mile 3745-54-99 implemented? OAC rule 3745-
34-9HAND

Settling Lapgoon was in assessment menitoring
(3745-65-93) and the South Settling Lagoon
was i detection monitoring (3745-65-92), per
the requirements of the Consent Decree.
Hazardous constituents have also been detected
from on-site and off-site sources.

02/01/01
“-etion 5, Con’t. Topo Map Requirements - Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 YN NA Vio Def Pg Rk
5-23 Indication of ground water flow direction? Y Lagoon Annual and Quarterly Reports
DOCC Reports
RFI Reports
5-24 Was an explanation for the flow direction and a justification of the extrapolation of flow outside the area defined by Y Lagoon Annual and Quarterly Reports
data points included? DOCC Reports
RFI Reports
5-25 Were separate potentiometric maps submitted for each zone monitored? Y Lagoon Annual and Quarterly Reports
DOCC Reports
RFI Reports
5-26 Location of any injection or withdrawal monitoring wells? Y RFI Reports
SWGM Plan
IM/CM Report
Section 6. Contaminant Plume Description XY/N NA Vio Def Pg ' Rmk
6-1 For existing facilities with contaminated ground water, did the owner/operator provide a description of any plume Y Lagoon Annual and Quarterly Reports
of contamination that has entered the ground water from a regulated unit at the time the plan/application is SWGM Plan
. itted?
submitted” IM/CM Report
RF1 Reports
6-2 [3id the description include delineating the horizontal extent of any plume on the topographic map required above? Y IM/CM Report
RFI Reports
6-3 Did the owner/operator identify the concentration of each constituent listed in the Appendix to OAC rule 3745-54.- Y Lagoon Annual and Quarterly Reports
98 throughout the plume or identify the maximum concentration of each of those constituents in the plume? RET Reports
SWGM Plan
During the RFI, the Appendix X list was used
and a site-specific parameter list is proposed in
the SWGM Plan.
6-4 Was the vertical extent of each plume delineated in cross section? Y Data Visualization
Section 7. :Correct GW Monitoring Prograti - Guidance _(':hec_idi'si"fbé_j.hki_ﬁiu_thfing{iﬁde‘r'“{)ﬁ{:'r;uies 3745-54-90 YIN NA  Vio Def -} ) Rmk
through 97 . - S R A S %
71 Is the facility operating under the correct GWM program? Y SWGM Plan
7-2 I hazardous constituents under OAC rule 3745-54-93 have been detected in the ground water at the compliance N Prior to closure of the lagoons, the North

9
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GM Moraine Facilitics - December 12. 2002

rules 3745-54-90 through 97

connected surface water quality? OAC rule 3745-54-93(By2)

02/01/01
£ itien7. Con’t. Correct GW Monitoring Program - Guidince “hecklist for M nitoring under OAC rules 3745-54-90 NA Vie Def Pg Rmk
“through 97 NERRNRPRTRETS Tt T L A : R S : ; '

7-3 I the ground water protection standard under OAC rufe 3745-54-92 was exceeded at the compliance point under ¥ Lagoon Annual and Quarte-iy Reports
OAC rule 3745.54-95, was a corrective action GWM program in accordance with QAC rule 3745-55-01 Consent Decree, October 25, 1988
imple 7 : 3745.54-91{AX2 ) ’ ’
implemented? OAC rule 3745-54 HAX2) SWGM Plan
7-4 If hazardous constituents under QAC rule 3745-54-93 exceeded concentration limits as established under QAC v Lagoon Annual and Quarterly Reports
3745-54-94 in the ground water between the compliance point and the downgradient facility property boundary was Consent Decree, Octaber 26, 1088
a corrective action GWM program according to OAC rule 3745-55-01 implemented? OAC rule 3745-54-91{AX ) o
2 SWGM Plan
7-5 Has a detection GWM program (capable of deternining the facility’s impact on the quality of ground water in the Y Lagoon Supplemental Annual Reports
uppermost aquifer underlying the facility) been impiemented?  OAC rule 3745-54-91{AKD) Consent Decree, October 26, 1988
A detection monitoring program was
implemented for the south settling lagoon
(3745-65-92).
SWGM Plan
7-0 [¥id the owner/operatar submit an adequately detailed plan/ engineering report specify all the elements of the Y SWGM Plan
correct ground wafer monitoring program? OAC rule 3745-54-91(B)(1)
7-7 H required, is more than one GWM program presently in aperation at the site? OAC rule 3745-54-91(BY(2) Y SWGM Plan
Section 8. Ground Water Protection Standard OAC rules 3745:54-92 through 96 - = Y/N NA Vio Def Pg o E - S SR .;.i{mk'
I hazardous constituents have been detected in the ground water, has the ground water protection standard been Y SWGM Plan Sec. 4.0
established in the facility permiticlosure or post-closure plan? OAC rule 3745-54.92 IM/CM Report, Sec. 2.0
Remediation target levels thet are risk-based
and protective of human health are proposed.
82 Will the ground water protection standard ensure that hazardous constituents detected in the ground water froma Y SWGM Plan, See. 4.0
regulated unit will not exceed the concentration lmits in the uppermost aquifer underlying the waste management IM/CM Report, Sec, 2.0
b } o . . . RN, e4
area beyond the point of compliance during the compliance period? OAC rule 3745-54-92 A site-wide data evaluation taat includes the
closed lagoons and complianse points will be
conducted.
- 8-3 oes the list of hazardous constituents for ground water monitoring include any constituent listed in the appendix Y SWGM Plan, Sec. 2.0, 3.0, 4.0
' to OAC rule 3745-51-11 that have been detected in the ground water in the uppermost aquifer underiying a RFI and Bascline Risk Assessment Reports
regulated unit and that are reasonably expected to be in or derived from waste contained in a regulated unit? OAC IM/CM Report
rule 3745-54-93(A) e
§-4 Have constituents been excluded from the parameter list due to their lack of adverse effects on ground water Y SWOGM Plan, Sec. 2.0, 3.0, 4.0
quality? OAC rule 3745-54-93(B)( 1) RFT and Baseline Risk Asseszment Reports
IM/CM Report
8-5 Have any constituents been excluded from the parameter list due to their potentially adverse cffects on hvdraulically N RFI and Baseline Risk Assessment Reports

Surface water was evaluated in the RF} and
based on the conclusions in the Baseline Risk
Assessment, there were no adverse tpacts to
the Drainage Ditch.
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8-6 Have the concentration limits been set in the permitplan? OAC rule 3745-54-94(A) N SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0
Basehine Risk Assessment
Remediation target levels are proposed in the
SWGM Plan and a trend evaluation will be
conducted for the lagoons.
8-7 Were concentration limits set so as fo not exceed background levels of that constituent in the ground water at the N SWGM Plan, Sec. 4.0
time the limit was specified in the permit? QAC rule 3745-54-94(Ax 1) IM/CM Report, Sec. 2.0
Baseline Risk Assessrnent
Remediation target levels were derived using
methedologies in the baseline risk assessment.
8-8 Were concentration limits set so as to not exceed the respective MCL value if the background level of the N SWGM Plan, Sec. 4.0
constituent is below the MCL? OAC rule 3745-54-94¢A) IM/CM Report, Sec. 2.0
Baseline Risk Asgessment
Remediation target levels were derived using
methodologies in the baseline risk assessment.
8-9 Were concentration limits set so as to not exceed the alternate concentration imif (ACL.) established in the permit? vV The facility does not have a permit, in lien of a
OAC rule 3745-54-94( AU D) permit, the cotrective action order serves as the
: ;:ﬁ. enforceable document.
3-10 Have all potentially adverse effects on ground water quality heen correctly considered when establishing the ACL? Y SWGM Plan, Sec. 4.0
OAC rule 3745-54-94(R)( 1) IM/CM Report, Sec. 2.0
Baseline Risk Assessment
Risk-based remediation targst levels are
proposed.
B-11 Have all patentially adverse effects on hydraulically eonnected surface-water quality been correctly considered Y SWGM Plan, Sec. 4.0
when establishing the ACL? OAC rule 3745-34-94(B) 2} IM/CM Report, Sec. 2.0
Baseline Risk Assessment
Surface water was evaluated in the RET and
based on the conclusions in the Baseline Risk
Assessment, there were no adverse impacts to
the Drainage Ditch.
812 Does the permit/plan identify the point of compliance where the ground water protection standard applies? OAC Y SWGM Plan, Sec. 4.0
rule 3745-54.95 IM/CM Report, Sec. 2.0
8-13 Is ground water monitoring conducted at the vertical surface located at the hydraulically downgradient limit of the Y SWOGM Plan, Sec. 3.0
waste management area that extends down into the uppermost aquifer underlying the regulated units? OAC rule
3745.54.95(A)
8-14 s the waste management area correctly defined for the purposes of the point of compliance? QAC rule 3745-54- Y SWOM Plan, Sec. 3.0
95(B)
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8-15 If the facility contains more than one regulated unit, does the point of compliance correctly circumscribe the N SWGM Plan, Sec. 4.0
reguidated units? QAC rule 3745-54-95(BX2) IMICM Report, Sec. 2.0
The lagoon point of compliance wells are
located immediately downgradient of each
closed fagoon.
8-16 Has the permit’plan correctly specified the compliance period in the permut as the number of vears equal to the N SWOGM Plan, Sec. 5.0
active hife of the waste management area? QAC rule 3745-54-96{ A} Site-wide groundwater monitoring will be
conducted for a minimum of 30 years, unless
otherwise demonstrated that no further
monmtoring is warranted.
8-17 Has the permit/plan correctly specified when the compliance monitoring period begins when the compliance v SWGM Plan, Sec, 4.0
monitoring program was initiated? QAC rule 3745-54-96(B} Consent Decree, October 26, 1988
The closed lagoons are not in a compliance
MonHorng progran.
B-18 Has it been necessary to extend the compliance period to demonstrate that the GW protection standard has not been N SWGM Plan, Sec. 4.0
exceeded for 3 consecutive years? OAC rule 3745-54-96(C) Consent Decree, October 26, 1988
‘The closed lagoons are not in a compliance
MOoNILOring program,
Section 9. Wells for Part B Ground Water Manitoring - OAC rules 3745-54-97(A-<C) - = - Y/N NA Via " Deft | g e LRk
9-1 Do the actual numbers, locations, and depths of the GWM wells and waste management areas agree with the data in Y : SWGM Plan, Sec. 3.0
the GWM Plan? Is the location and identification of each weli on a topographic map?
9-2 Is it clear which wells are upgradient and which wells are down gradient? Y SWGM Plan, Sec. 3.0
9.3 [oes the GWM system consist of a sufficient number of wells, installed at appropriate locations and depths to vield Y SWGM Plan, Sec. 3.0
proundwater samples [rom the uppermost aquifer? QAC rule 3745-34-97(A)
9-4 Will the GWM system produce samples that represent the quality of background water that has not been aitected by Y RFI and Baseline Risk Assessment Reports
leakage from the unit? OAC rule 3745-54-97({A)(1) SWOM Plan Sec. 3.0
Comparison of upgradient versus downgradient
groundwater quality is notappropriate without
evaluating site-wide conditions.
9.5 If it cannot be determined what weils are hydraulically upgradient, does the GWM system correctly include N SWGM Plan, Section 3.0 :
sampling of wells that are not hydrautically upgradient of the waste management area? OQAC rule 3745-54- RFI Reports :
G731 A ~ .‘ - - . . H
PHAN ) (M has determined whicl weils are
hydraulically upgradien:. .
9-0 Has sampling at other non-upgradient wells provided an indication of background GW quality that is as or more N SWOM Plan, Sec. 3.0
representative than monitoring upgradient wells? OAC rule 3745-54-97¢ A){ 1 a}(it) RFI Reports
(M has determined whicié wclls are
hydraulically upgradient. |
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9.7 Is there upgradient contamination emanating from a source nn-gite? Y RET and Baseline Risk Assassment Repores
Lagoon Annual and Quarterly Reports
9-8 Off-site? Y RFEand Baseline Risk Assessment Reports
Lagoon Annual and Quarterly Reports
9-9 Is the ground water flow direction variable (i.e., no location is clearly hydraulically upgradient under all N DOCC Reports
conditions)? R¥I Reports
9-10 If representative upgradient groundwater quality is contaminated, has an additional upgradient well been mstalled to V SWGM Plan, See, 1.0, 2.0, 3.0
provide uncontarinated samples representative of the same stratigraphic unit as the downpradient wells? R¥I Reports
Groundwater quality upgradient of the site is
contaminated (Tom off-site sources,
O-11 Are there background well(s) of sufficient number to account for any heterogeneity in background groundwater Y SWGW Plan, Sec, 1.0,2.0,3.0
quahity? RFI Reports
Lagoon Annual and Quarte:ly Reports
9.12 Are the background well(s) screened in the same stratigraphic horizon(s) as the downgradient wells to ensure Y DOCC Reports, RFI Reporis
vomparability of data? Lagoon Annual and Quarterly Reports
9-13 Have sufficient monitoring wells been installed hydraulically downgradient to represent the quality of ground water Y DOCC Reports
. passing the point of compliance? OAC rule 3745-54-97(A)2) RFI Reports
SWGM Plan, Sec. 3.0
Lagoon Annual and Quarterly Reports
9-14 Have sufficient monitoring wells been installed to altow for the jmmediate detection of contamination when Y SWGM Plan, See, 3.0
hazardous waste or hazardous constituents have migrated from the waste management area to the uppermost Lagoon Annual and Quarterly Reports
aqutfer? OAC rule 3745-54-9 g : -
iquifer? OAC rule 3745-54-97(AY(3) DOCC Reports
R¥I Reports
9-15 If more than one hydrogeologic zone is monitored, are an adequate number of downgradient wells in each Y SWGM Plan, Sec. 3.0
hydrogeologic zone? DOCC Reports, RFI Reports
9-16 In the case of a facility cousisting of only one regulated unit, is the point of compliance described by the waste y Lagoon Annual and Quarterly Reports
boundary or perimeter? RFI Reports
‘the GM Moraine Facilities contain two closed
lagoons.
9-17 If the point of compliance circumseribes several regulated units, does the GWM system enahle detection and Y SWGM Plan, Sec. 1.0
measurement at the compliance point of hazardous constituents that have entered the uppermost aquifer? QAC rule The lagaon point of compliance wells are
1745-54-97(B) located immediately downgpradient of each
closed lagoon. The point of compliance does
not circumscribe the units.,
9-18 Has the owner/operator reported to Ohio EPA the well desipn. construction and installation information for all Y RI Work Plans and Reports, DOCC Reports

Lagoon Annual and Quarterly Reports
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9-19 Is all monitoring well design, construction and installation information kept on-site as part of the operating record? Y RFI Work Plans
Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio oifice.
Historic files are kept in a secured ofi-site
storage location.
5.20 Are the monitoring well casing and screen materials such that they will be resistant to chemical and microbiological Y RFI Work Plan
carroston and degradation in contaminated and uncontaminated waters over their operating life?
9.21 Are the monitoring wells and screens cased and installed properly to maintain an open passage to the aquifer Y RFI Work Plan
materials?
§.22 Does the owner/operator identify the well screen lengths of each monitoring well? Y RF{ Work Plan
9-23 Does the design and construction of the owner/operator’s monitoring wells permit depth discrete groundwater Y RET Work Plan
samples to be taken?
9-24 Was a filter pack installed? Y RF1 Work Plan
9.25 If yes, was the filter pack compatible with formation materials?(size and Heriness) Y RFI Work Plan
Was the length of the filter pack sufficient to encompass the entire screened interval? Y RF1 Work Plan
Was the filter pack installed properly? (If no, comment) Y RFI Work Plan
&-28 Is the annular space above the sampling depth sealed with suitable to prevent vertical movenent of water within the Y RF1 Work Plan
borehole and contamination of samples and the ground water by infiltration of surface water and contaminants?
9-29 Are the sealant materials chemically inert to the highest anticipated concentration of constituents expected in the Y R¥1 Work Plan
ground water?
9-30 Will the wells produce samples representative of groundwater quality? Y RF} Work Plan and Reporis
9.31 Does the monitoring well’s construction and design permit an accurate assessment of aquifer characteristics? Y RFI Wark Plan and Reports
9-32 Are the ground water samnples free from turbidity? N RFF1 Work Plan
Some sanples are more turhid than others:
however, low-flow samipling procedures should
reduce the amount of turbidity in the sample.
Based on 20 years of groundwater monitoring,
turbidity has not been an issue.
9-33 Were the wells properly developed? Y RI1 Work Plan
9-34 Was there evidence of siltation in the bottom of the well that could reduce representativeness of groundwater N REF Work Plan
samples? Stltation of the lagoon point of compliance
wells has not occurred.
9-35 Does the screened interval yvield sulficient quantities of ground water for the collection of representative samiples? Y REF Work Plan and Reports

14
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10-1 Has a Sampling and Analysis Plan (SAP) been developed and implemented as writien to ensure that monitoring Y Lagoon Work Plans for Assessment and
results will provide a reliable indication of ground water guality below the waste management area? OAC rule Detection Monitoritng Programs
3745.54-97(D) RFI Work Plan
SW(GM Plan
10-2 Poes the owner/operator keep a copy of the most recent SAP on-site? Y Project files are maintained at the Moraine
facitity, Fistoric files are kept in a secured olf-
site storage location.
10-3 If the facility is abandoned and no operations are maintained on-site, was the SAP present for review during the site 'l The GM Moraine facilities are still active.
mspection? (It must be present during all sampling events.)
10-4 Does the plan include procedures and techniques for measuring ground water elevations as required by OAC rule Y RF1 Work Plan
3745-54-97(DY 1) including: Taking all water level measurements within a 24 hour period? SWGM Plan
10-5 Taking all water level measurements to an accuracy of +/-0.01 feet? Y RFI Work Plan
SWGM Plan
10-6 Taking all water level measurements prior to purging? Y RET Work Plan
SWGM Plan
10-7 Were groundwalter surface elevations determined at each monitoring well during each sampling event? Y RFI Work Plan
Iy SWGM Plan
o WGM Pl
16-8 Are total well depths measured at least once a year? Y SWG an
10-9 Was a marked reference point established by a licensed surveyor used when measuring the water fevels in each Y RFI Work Plan
well?
H)-10 Was there proper decontamination of the measuring equipment between well locations to prevent cross Y RFI Work Plan
contamination? SWGM Plan
10-11 Were the measurements skewed by the presence of an immiscible layer? N RF1 Work Plan
SWGM Plan
An immiscible layer is not present at the fagoon
point of compliance wells,
10-§2 Were the measurements skewed by on or off-site pumping? N RFI Work Plan
SWGM Plan
10-13 If the detection of immiscible layers is applicable, were procedures for hoth dense and light phases included? QOAC Y RF1 Work Plan
rule 3745-54-97(D)(2) There are several wells {not associated witl the
lagoons} that internuttently contain an
inumiscible fayer.
FO-14 ifapplicable, are immwmmscible layers sampled separately prier to well evacuation? N A sufficient qnantity of the immiscible layer is
not present for sampling purposes.
S Wapplicable, are procedures 1o be used to minimize mixing the water soluble phases? Y RI'T Work Plan

15
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10-16 If procedures for immiscibles were not included, did the SAP provide a justification as to why immiscibles were not v There are several wells (not associated with the
applicable? lagoons) that intermittently contain an
immiscible layer.
10-17 Did the SAP contain procedures and techniques for well evacuation as required by OAC rule 3745-54-97(D}3)a), Y RFI Work Plan
incinding: whether low-yielding wells will be evacuated to dryness? SWGM Plan
10-18 Evacuation of an adequate amount of water from high-yielding wells? Y RFI Work Plan
SWGM Plan
10-19 The correct formula to calculate well volumes? Y RF1 Work Plan
SWGM Plan
10-20 The device used to evacuate the wells? Y RF1 Work Plan
SWGM Plan
10-21 The use of micropurging techniques, if applicahle? Y RET Work Plan
SWGM Plan
10-22 Did the SAP contain procedures and techniques for sample withdrawal as required by QAU rule 3745-34- Y RFI Work Pian
G7(D)3)b), including: Proper decontamination of equipment hetween wells? SWGM Plan
Sampling wetls in order from least to most contaminated? Y RI'T Work Plan
SWGM Plan
10-24 Sampling of paramcters in order of sensitivity to volatilization? Y RFI Work Plan
SWGM Plan
16-25 Did the SAP contain procedures and techniques for sample eqnipment as required by OAC rule 1745-54- Y RIT Work Plan
97(D}3¥c). inclnding: devices with sample-contacting parts of either fluorocarbon/resins or stainless steel? SWGM Plan
16-26 Type of sampling device used? Y RFi Work Plan
SWGM Plan
13-27 Type of pump to be used? Y RF1 Work Plan
SWGM Plan
10-28 Whether the sampling devices be dedicated? Y RFI Work Plan
SWGM Plan
10-29 Type of cord/wire used to raise and lower bailers? Y RFI Work Plan
SWGM Plan
10-30 Will bailers be lowered slowly? Y RFI Work Plan
SWGM Plan
10-31 i bladder pumps are to be used. will they be operated in a continuous manner to prevent aeration? V RFI Waork Plan
SWGM Plan
Use of bladder pumps is not proposed in the
groundwater sampling SOP.

16
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1G-32 Will pumping rates remsain below 100 mibAnin? ¥ RFI Work Plan
SWGM Plan
Groundwater pumping rates are discussed in
the proundwater sampling SOP.
10-33 Wil care be taken to avoid placing clean sampling equipment on the ground or other contaminated surfaces prior to Y RFI Work Plan
mscrtion into the well? SWGM Plan
10-34 Did the SAP contain procedures and techniques for samiple collection including sample containers as required by Y RFI Wark Plan
OAC rule 3745-54-97(D)(3){d), including: whether samples would be transferred from the sampling device directly SWGM Plan
to their compatible containers?
10-35 Whether sample containers for metals {inorganics) analysis are polyethylene, Teflon, or glass with polypropylenc- Y RFI Work Plan
lined caps? SWGM Plan
10-36 Whether sample containers for organic analysis were glass bottles with fluorocarbon resin-lined caps? Y RFI Work Plan
SWGM Plan
10-37 Whether sample bottles are pre-cleaned by the laboratory? Y RFI Work Plan
SWGM Plan
Whether if not pre-cleaned, prior to sampling wilt sample containers for metals analysis be cleaned using these N RFI Work Plan
sequential steps: Nonphosphate detergent wash, Potable water rinse, 10% hydrochloric or nitric acid rinse, and Sample containers are pre-cleaned by the
Distilled/deionized water rinse? laboratory.
16-30 Whether if not pre-cleaned, will sample containers for organic analyses be cleaned using these sequential steps: N RFI Work Plan
Nonphosphate detergent/hot water wash, Potable water rinse, Solvent-pesticide grade isopropanol, acetone, Sample containers are pre-cleaned by the
methanol or hexane rinse, and Distilled/deionized water rinse? faboratory. ’
10-40 If bailers are used, will contents be transferred to the sample container so that agitation and aeration are minimized? Y RFI Work Plan
SWGM Plan
10-41 Are samples for VOCs transferred to containers and capped in a timely manner to prevent aeration? Y RFI Work Plan
SWGM Plan
10-42 Was the container for organic analysis filled to forn: a meniscus? Y RFI Work Plan
SWGM Plan
10-43 Was the bottle checked for air afier capping #? Y RFI Work Plan
SWGM Plan
10-44 Did the SAP contain procedures and techniques for samiple preservation as required by OAC rule 3745-54- Y RFI Work Plan
97DN3Ne), wcluding whether: Samples for the following anafysis are cooled to 4° C: Organic Analyses, PCBs, SWGM Plan
Chromium VL Phenols, Sulfate, Nitrate/Nitrite, Coliform bacteria, Cyanide, Qi and Grease, Turbidity, Pesticides, QAPP
and Specific Conductance?
10-45 Did the SAP contain precedures and techniques for sample fiitration as required by OAC rule 3745-54-97(DY 3% )7 Y RFI Work Plan
S SWGM Plan

17
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10-46 IYid the SAP contain procedures and techniques for sample preservation as required by OAC rule 3745-54- Y RFI Work Plan
97(D)3)e}, including whether samples for the following analyses are field acidified to pH <2 with HNQ;: SWGM Plan
Sodium, Total metals, Dissolved Metals, Mercury, Endrin, Lindane, Methoxychlor, Toxaphene, 2.4 D, 2.4.5 TP QAPP
Silvex, Radium, Gross Alpha and Beta?
10-47 Did the SAP contain procedures and techniques for sample preservation as required by OAC rule 3745.54- Y RFI Work Plan
97(D)(3)(e), including whether samples for the following analyses are ficld acidified to pH <2 with 1,80,7 SWGM Plan
Phenols, Oil and grease, ammonia, Nitrate/Nitrite? QAPP
10-48 Did the SAP contain procedures and techniques for sample preservation as required by OAC rule 3745-54- Y RFI Work Plan
97(D¥(3)e), including whether the sample for TOC anafysis is field acidified to pH <2 with H(1 ? SWGM Plan
QAPP
10-49 Did the SAP contain procedures and technigues for sample preservation as required by QAU rule 3745-54. Y RF! Work Plan
97(D)3IKe), including whether the sample for TOX analysis 1s preserved with 1 ml of 1.1 M sodium sulfite? SWGM Plan
QAPP
10-50 Did the SAP contain procedures and techniques for sample preservation as required by QAC rule 3745-54- Y RFI Work Plan
97D 3)(e), inchuding whether the sample for cyanide analysis is preserved with NaOH to pH >127 SWGM Plan
QAPP
10-51 Did the SAP contain procedures and techniques for sample shipment as required by OAC rule 3745-54- Y RFI Work Plan
i STDN3Np)? SWGM Plan
QAPP
10-52 Did the SAP contain procedures and techniques for performing field analysis, incinding: Procedures and forms for Y RFI Work Plan
recording raw dita as required by QAC rule 3745-54-97(12)(4)(a), including: Maintaining a field loghook SWGM Plan
L . ey
containing: Menitoring prograny’ QAPP
10-53 Locations/identification numbers of well(s) monitored? Y RFI Work Plan
SWGM Plan
10-54 Total depth of each well? Y RFi Work Plan
SWGM Plan
10-55 Static water level depth and measurement technique? Y RFI Work Plan
SWGM Plan
16-56 Presence of immiscible layers and detection method? Y RFI Work Plan
H0-57 Collection method for inuniscible layers and sample identification nutubers? N RFI Work Plan
Immiiscible layers are not consistently present
in any one well. Inimiscible lavers are not
present in the lagoon peint of compliance
welis.
Well purging procedures and requirements? Y RFI Work Plan

SWGM Plan
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10-59

Sample withdrawal procedure?

Y

RFI Work Plan
SWGM Plan

10-60

Date and time of sample collection?

RFI Work Plan
SWGM Plan

10-61

Well sampling sequence?

v

RTFT Work Plan
SWGM Plan

10-62

Types ol sample containers and sample identification number(s)?

\r

RFI Work Plan
SWGM Plan
QAPP

10-63

Preservative(s) used?

RF{ Work Plan
SWGM Plan
QAPP

10-64

Internal temperature of shipping containers?

RFI Work Plan
SWGM Plan
QAPP

Parameters requested?

RFI Work Plan
SWGM Plan
QAPP

L-66

Field analysis data and methodis)?

RFI Work Plan
SWGM Plan
QAPP

10-67

Sample distribution in containers and transporter?

RFI Woark Plan
SWGM Plan
QAPP

10-68

Field Observations/ sample appearance?

Y

R¥F{ Work Plan
SWGM Plan
QAPP

10-69

Unusuat wel recharge rates?

&)’

RFI Work Plan
SWGM Plan

10-70

Equipment matfunction{s)?

RFI Work Plan
SWGM Plan
QAPP

71

Possible sample contamination?

\)‘

RFE Work Plan
SWGM Plan
QAPP

19
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Sampling rate?

RFf Wark Plan
SWGM Phlan
QAPP

10-73

Any deviations from the SAP and why modifications were necessary?

RFI Work Plan
SWGM Plan
QAPP

10-74

Field teanm members?

Y

RFI Work Plan
SWGM Plan
QAPP

10-75

Climatic conditions?

\f

RFI Work Plan
SWGM Plan

10-76

Does a copy of the log remain on-site as part of the owner/operator’s groundwater moniforing operating record?

RFf Work Plan
SWGM Plan
QAPP

Project files are maintained at the facility.
Historic files are kept in a secured off-site
storage location.

Daes the SAP specify that the following chemically unstable parameters, if applicable, will be measured in the
field:
pH, temperature, specific conductivity, redox potential, chlorine, dissolved oxygen, and turbidity?

RFI Work Plan

SWGM Plan

QAPP

Chiorine and turbidity are nat regularly
monitored.

10-78

Does the SAP specify that in-situ determinations are made after well evacuation and before sample removal?

RFI Work Plan
SWGM Plan

10-79

Does the SAP specify whether in-situ samples are drawn from split portions?

RFI Work Plan
SWGM Plan

10-80

Does the SAP specify whether pH and specific conductivity were measured immediately upon collection?

RFi1 Work Plan
SWGM Plan

10-81

Did the SAP contain procedures and technigues for ealibration methods as reqnired by OAC rule 3745-54-
9HD)4)b), including: calibration of field instruments according to manufacturer’s specifications?

RFI Work Plan
SWGM Plan
QAPP

10-82

Documentation of date, procedure, and maintenance for equipment calibration in the field logbook?

RF1 Work Plan
SWGM Plan
QAPP

10-83

Did the SAP contain procedures and techniques for sample filtration as required by OAC rule 3745-34-97(D} ) )

mctudmg: Handling of organic samples without filtering?

RFI Work Plan
SWGM Plan
QAPP
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1(-84 Filtering the sample for dissolved metals through a 0.435 micron filter? Y R¥I Work Plan
SWGM Plan
QAPP
10-83 Did the SAP contain procedures and techniques for decontamination as required by OAC rule 3745-54-97(DY5Y Y RFI Wark Plan
including: Decontamination to prevent cross-contamination during (itering? SWGM Plan
QAPP
t0-86 Decontaminating the measuring equipment hetween well focations to prevent cross contamination? Y RFI Work Plan
SWGM Plan
QAPP
. ) . . . . NV ] s RF1 Work Plan
H}-87 Whether sampling equipment will be disassembled and thoroughly cleaned hetween sampling of individual wells? Y
SWGM Plan
QAPP
T Wark P
10-88 Whether the cleaning procedure for inerganic analysis will include the following sequential steps: N Ifl I Work Plan and QAPP
Nonphosphate detergent wash, potable water rinse, ditute 10% hydrochloric/nitric acid rinse, and deionized water SWGM Plan
rinse? Sample containers are pre-cleaned by the
laboratory. The equipment decontamination
SOP will e followed.
10-89 Whether the cleaning procedure far organic analysis will include: Nonphosphate detergent wash, potable water N {‘{H :Wm‘k Plan and QAPP
rinse, solvent-pesticide grade isopropanol, acetone, methanol or hexane rinse, and a distilled/deionized water rinse? SWGM Plan
Sample containers are pre-cleaned by the
laboratory. The equipment decontamnination
SOP will be followed.
. . . Fl Wor
1090 Whether the sampling equipment will be thoroughly dry before use? Y RET " ork Plan
SWGM Plan
. : , _ _ . T Work P
10-91 Did the SAP contain procedures and techniques for disposal of purge water as required by OAC rule 3745-54- Y RFI Work Plan
. o . . 1 Work P
10-92 Did the SAP contain procedures and techniques that the purge water be containerized until evahuated and disposed N Ri I . ork Plan
m an enviromnentally acceptable method according to the requirements of Qhio EPA? SWGM Plan
Purge water from the lagoon wells is not
containerized because it docs not require
treatment. Purge water from the Former (il
House Area and the Waste Pie/Staging Area
are treated at the on-site wasiewater treatment
plant,
10-93 Did the SAP include discussions if normal detection monitoring indicates that the proundwater is not contaminated: Y RFT Work Plan

SWGM Plan

Purge water from the lagoon wells is not
containerized hecause it does. not require
treatment, Purge waler from she Former Ol
House Area and the Waste Pie/Staging Area
are lreated at the on-site wastewater reatment

plant.
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

02/G1/01

Seetion 10, Con’t. SAP - Guidance Checklist for GW Monitoring under OAC rules 3745-84-90 throngh 97 .

Y/N

NA

- Vio

. _'zz-ﬁé_i‘_ -

rg

Rmk

10-694

Whether it will be disposed of properly?

RF! Work Plan

SWGM Plan

QAPP

Purge water from the lagoon wells is nat
confainerized because it doss not require
treatment. Purpe water from the Former Qil
House Area and the Waste Pile/Staging Area
are treated at the op-site wastewater treafment
plant.

10-95

If monitoring has indicated that the purged ground water exhibits constituent concentrations above ambient/natural
quality did the SAP discuss whether it would be managed as a wastewater or hazardous waste?

RFT Work Plan

SWGM Plan

QAPP

Purge water from the lagoon wells is not
containerized because it does not require
treatment. Purge water from the Former Qil
House Area and the Waste Pile/Staging Area
are freated at the on-site westewater treatment
plant.

I contaminated, did the SAP discuss whether the purge water would be stored, freated, and disposed of as though it
were a hazardous waste?

RFI Work Plan
SWGM Plan
QAPP

Purge water from the lagoon wells is not
containerized because it does not require
treatment. Purge waier froin the Former Oil
House Area and the Waste Pile/Staging Area
are treated at the on-site westewater treatment
plant,

10-97

Did the SAP include a discussion of the sample analysis including:
A list of all site-specific applicable constituents associated with the facility as required by OAC rule 3745-54-
DU THay?

SWGM Plan
RFI Work Plans and Reports

10-9%

The analytical method for each constituent as required by OAC rule 3745-54-97(DY 71 h)?

RFI Work Plan
SWGM Plan
QAPP

10-99

Methods using the lowest detection limit as listed in the most receny SW-844?7

QAPP

10-100

The detection limit for each parameter as required by OAC rule 3745-54-97(IN7)(b}?

QAPP

10-101

Detection fimts less than or equal to the MCL for each counstituent?

QAPP

t-102

Sample holding times for each parameter as required by OAC rule 3745-54-97(D)(7¥{c)?

QAPP

10-103

Bid the SAP include discussions of Quality Assurance/Quality Control as required by OAC rule 3745-54-97(D¥(8).
including: Whether the generated data is ensured by a QA/QC program?

QAPP

19-104

Droes the QA/QC program include documentation of any deviation from approved procedures?

QAPP

2
]
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02/01/01

Con’t. SAP - Gnidance Checldiét for (}HW.Muﬁiith_j—ing under {)ACm E:..3_.:".3’4_.‘S.—S#f-90 through 97 -

Def

.Pg.'i

Section 10. Y/N NA . Vio : Rmk
A 3
10-105 Did the SAP include discussions ol the following under OAC rule 3745-54-97(D){8)a)}: Equipment or field Y QAP
blanks?
AT
[0-106 | Trip blanks? Y QAPP
$18]
t0-107 Lab blanks? Y QAPY
10-108 Arc the correct number of the following to be taken? Equipment or field blanks? {one for each dav) N QfA‘PP
= 7 Rinseate blanks are collected for every 10
analytical samples.
s . APP
10-109 : k57 for cach da 4 Q".
) Frip blanks? (one for cach day) ¥ Trip blanks are collected one per cooler of
VOCs.
3
H-HHO Lab blanks? {one for each run} Y QAPT
2|
10-111 Did the SAP include discussions of whether duplicate samples be taken as required by OAC rule 3745-54- Y QAPI
GHDYE¥D)?
o . . . . ] QAPP
10-112 Bid the SAP include discussions of whether standards will be run? Y :
10-113 Did the SAP include discussions of whether any spiked samples be required? Y QAPP
10-114 Did the SAP incinde discussions of potential lab interferences as required by QAC rule 3745-54-97(D)B8)(c)? Y QAPP
[f the Iab is unable to obtain an analytical measurement for any constituent or parameter did the owner/operator’s N QAPP
SAP discuss procedures for sampling matrix interferences? Matrix interference has not been an issue at the
lagoon wells.
10-1106 Was a statement provided in the SAP that QA/QC samples will not be used to correct data? N QAPP
Matrix interference has not been an issue at the
lagoon wells.
10-117 Was a statement provided in the SAP that that only approved statistical QA/QC methods be used? Y QAPP
10-118 Did the SAP discuss how and who will be critically examining the data to ensure it has been properly calculated and Y QAPP
reported?
10-119 Did the SAP include discussions of Chain of Custody /Sample Analysis Request Sheet Procedures including: Y QAPP
Standardized tield tracking reporting forms to establish sample custody for the [ield prior to and during shipping as
required by OAC rule 3745-54-97(D X 9)a)?
16-120 Did the SAP discuss whether the chain-of custody/sample analysis request sheet would be inchuded with the Y QAPP
sample?
H0-121 Dnd the SAP discuss whether the chain-of-custody/sample request sheet will include the following: Sample number? Y QAPP
10122 Signature of collector? Y QAPP
10-122 Date and time of sample collection? Y QAPP
S04 Sample type? Y QAPP
10125 Well ) tor other sample location)? Y QAPP
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(1270141

Section 10, Com'l: SAP - Guidanee Checklist for GW Monitorifg inder OAC rules 3745-54-90 ihrough®7 | YN NA O Vie Def  |Pg Rk

10-126 Identification of duplicates? Y QAPP

10-127 Number of containers? Y QAPP

10-128 Paranteters requested? Y QAPP

10-129 Preservatives used? Y QAPP

10-130 Analysis to be performed? Y QAPP

10-131 Signatures of persons involved in chain-of-custody? Y QAPP

10-132 Inclusive dates and times of custody? Y QAPP

10-133 Internal temperature of shipping container when samiples were scaled? N QAPP

10-134 Internal temperature of shipping container upon opening at laboratory? Y QAPP

10-135 Did the SAP discuss whether sample seals will be placed on shipping containers to ensure sanples are not altered? Y QAPP

10-136 Did the SAP discuss how the chain-of-custody/sample request forms will help prevent: Misidentification of the Y QAPP
samples?

10-137 How they will allow easy tracking of possession? Y QAPP

Did the SAP discuss whether the labels will contain all the information necessary for effective sample tracking as Y QAFPP
required by OAC rule 3745-54-97(D)9)(b), including: Sample identification number?

10-139 Name of collector? Y QAPP

10-146 Date and time of collection? Y QAPP

10-141 Place of collection (well or other location)? Y QATPP

10-142 Paramelterfs} requested? Y QAPP

10-142 Preservative used? Y QAPP

10-144 Did the SAP discuss whether the sample labels will remain legible even if wet? Y QAPP

16-145 Does the ground water monitoring program include sampling and analytical methods that are appropriate for ground Y RF Work Plan
water sampling as required by OAC rule 3745-54-97(E)? SWGM Plan

QAPP

10-146 Does the pround water monitoring program inctude sampling and analytical methods that accurately measure Y RFI Work Plan

hazardous constituents in the ground water as required by OAC rule 3745-54-97(E)? SWGM Plan
QAPP
10147 Was the surface elevation measured each time ground water is sampled as required by OAC rule 3745-54-97(F)? Y RFI Work Plan

SWGM Plan
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-9¢ through 97

IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evahustion performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide hasis.

02/01/01
Jion 11. Background Determinations  OAC rule 3745-54:97(G) " Y/N NA Vie Def Pg- Rmk
111 Has data on each constituent specified in the permit’plan been collected from each background well and each well Y Lagoon Annual and Quarteily Reports
at the compliance point? OAC rule 3745.54-974G) RFI Reports
SWGM Plan
11-2 Are the number and kinds of samples collected to establish background appropriate for the form of statistical test K Lagoon Annual and Quarterly Reports
employed, following generally accepted statistical principles? OAC rule 3745-54-97((%) RF1 and Baseline Risk Asscssment Reports
SWGM Plan, Sec. 4.0
FE-3 Is the sample size as large as necessary to ensure with reasonable confidence that a contaminant release to ground ¥ La&,joon Annual and Quartery Reports
water from a facility will be detected?  OAC rule 3745-54-97(G) SWGM Plan, Sec. 3.0 and 4.0
11-4 Has the owner/operator followed (as specilied in the permit/plan) the appropriate sampling procedure and interval v The facility does not have a permit, in lieu of a
for each hazardous constituent listed in the facility permit? OAC rule 3745-534-97((%) permit, the corrective action order serves as the
enforceable document.
Pi-5 Were at ieast four independent samples taken for each constituent from each well? OAC rule 3745-54-97(G} 1) Y Lagoon Annual and Quarterly Reports
RFI Reports
SWGM Plan, Sec. 2.0 and 2.0
. . . . Y
H-6 Has an alternate sampling procedure been proposed and approved in the permit/plan that takes into account the Lagoon Annual and Quarter.y Reports
uppermost aquifer’s effective porosity, hydraulic conductivity and hydraulic gradient and the fate and transport RFI Reports
“haracteristic ential o inanés? S rule 3745-54-97(Gy2 1 r .
characteristics of the potential contaminants OAC rule 3745-54 QUGHD) SWGM Plan, Sec. 2.0, 3.0.4.0
IM/CM Report
Section 12. Statistics for Part B GWM - OAC rufes 3745-54-97(H, L &J) -~ .. Y/N NA Vio Def 7 Py | Rmk.
12-1 For each constituent in each well, was a statistical method, protective of human health and the environment, N SWGM Plan, Sec. 4.0
followed as specified in the permit/plan? OAC rule 3745-54.97(H) IM/CM Report, Sec. 2.0
Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells, Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis.
12-2 Will the tests be conducted separately for each hazardous constituent in each well? OAC rule 3745-54-97(H) i SWGM Plan, Sec. 4.0

[
(.
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97
02/01/01

“uction 12, Con’t. Statistics for Part B GWM * DAC rule

3TASS4IT L, & N | vie | p Rmk

12-3 Were any PQLs proposed by the ownet/operator and approved by the Director?  OAC rule 3745-54-97(H) v SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells. Approved
methodoiogies in the bascline risk assessment
will also be used to evaluate the data on a site-
wide basis.

12-4 Do each of the chosen statistical methods comply with the performance standards listed in OAC rule 3745-54- SWGM Plan, Sec. 4.0
97(1y? IM/CM Report, Sec, 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells, Approved
methodologies in the basekine risk assessment
will also be used to evaluate the data on a site-
wide basis.

[2.5 If a parametric ANOV A was used, did the method include estimation and testing of the contrasts between each SWGM Plan, Sec. 4.0
compliance well’s mean and the background mean levels for each constituent? OAC rufe 3745-54-97(H) 1) IM/CM Report, Sec. 2.0

Groundwater data will be evalnated on a site-
wide basis with a trend evaliation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide bagis.

12-6 If ANOV A based on ranks was used, did the method include estimation and testing of the contrasts between each SWGM Plan, Sec. 4.0
compliance well’s median and the backgronnd median levels for each constituent? OAC rule 3745-54-97(H)(2) IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient fagoon wells. Approved
methodologies in the baselire risk assessment
will also be used to evahuate the data on a site-
wide basis.

12.7 i a tolerance/prediction intervals were used, was the interval based on the distribution of the background data and SWGM Plan, Sec. 4.0
was the level of each constituent compared to the upper tolerance or prediction limit? OAC rule 3745-54-97(H)(3) IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide hasis with a trend evaleation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis,




GM Moraine Facilities - December 12, 2002
Guidance Checklist for GW Monitoring under OAC rules 3745-54-9( through 97
02/01/01

Section 12. Con’t. Statistics for Part B GWM  OAC rules 3745-54-97(H, I, & J)

Y/N NA Vio . Def Pg Rmk

12-8 If control charts were used, was a control limit set for each constituent? QAC rule A745-54-97(H){ 4 SWGM Plan, Sec. 4.0

[M/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend cvaluation performed
on the downgradient lagoon wells, Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis.

12.9 If another statistical test method was presented, was it approved by the Director? OAC rule 3745-54-97(H ¥ 5) K SWGM Plan, Sec. 4.0

IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaiuation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluats the data on a site-
wide basis.

12-10 Were the statistical methods chosen appropriate for the distribution of each constituent? OAC rule 3745-54- SWGM Plan, Sec. 4.0
97{Di 1} IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaiuation performed
on the downgradient lagooy wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluatz the data on a site-
wide basis.

12-11 With the exception of tolerance, prediction intervals and control charts: Was the Type 1 experimentwise error SWGM Plan, Sec. 4.0
{false positive) for individual well comparisons no less than .01 for each testing period? OAC rule 3745-54- IM/CM Report, Sec. 2.0

97(1N2) Groundwater data will be evaluated on a site-

wide basis with a trend evaiuation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluats the data on a site-
wide basis.

12-12 Was the Type | experimentwise error (or multiple comparisons procedures no less than .05 per period? OAC rulfe SWGM Plan, Sec. 4.0
3745-54-97(1)(2) IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluats the data on a site-
wide basis.

Ees)
~)
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97
02/01/01

Section 12. Con’t. Statistics for Part B GWM OAC rules 3745-5497QL L& By E YN NA Vio Def Pg Rmk

12-18 Data distribution? QAC rule 3745-54-97(1%{4) SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data wiil be evaluated on a site-
wide basis with 2 trend evaluation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluaie the data on a site-
wide basis.

i
12-19 Range of concentration values for each constituent of concern? QAC rule 3745-54-97{1{4) A SWGM Plan, Sec. 4.0

IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a sife-
wide basis with a trend evzluation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used 1o evaluate the data on a site-
wide basis.

12-20 Poes the statistical method chosen for each parameter account for data below the detection limit?  QAC rule SWGM Plan, Sec. 4.0
3745-54-97(05) IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide hasis with a trend evaluation performed
on the downgradient lagoen wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluale the data on a site-
wide basis.

12-21 If a PQL. is used, is it the lowest concentration level that could reliably be achieved during routine laboratory SWGM Plan, Sec. 4.0
operating procedures? OAC rule 3745-54-97(1)(5) IM/CM Report, Sec. 2.0

Groundwater data will be 2valuated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoen wells, Approved
methodologies in the baseiine risk assessment
will also be used to evaluate the data on a site~
wide basis.

SWGM Plan, Sec. 4.0
54-97(1)6} IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downpradient lagoon wells. Approved
methodologies m the bascline risk assessment
will also be used to evaluate the data on a site-
wide basis.

12-22 Were proper procedures employed, if necessary, to contrel or correct for:  Seasonal variability?  OAC rule 3745

29
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02/01/01

Rmk

v~ | N vie |0 b om0
/
12-23 Spatial variability?  OAC rule 3745-54-97(1)(6} K SWGM Plan, Sec. 4.0

IM/CM Report, Sec. 2.0

Groundwater data will he evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells, Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis.

Section 12; Con’t. Statistics for Part B GWM  OAC rules 3745-54-97

12-24 Temporal correlations?  QAC rule 3745-54-97(1)(6) SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis.

12-25 Is all ground water monttoring data maintained at the facility as part of the operating record?  OAC rule 3745-54- Y RFI Waork Plan

YK Project files are maintained at the Moraine

facility and historic files are kept in a secured
off-site storape location.

o

1.2—26 Has all data been submitted to the Agency for review per the permit/plan schedule? OAC rule 3745-534-97(1) Y RFI Reports
IM/CM Repaort
DOCC and Supplemental DOCC

Section 13. General Operating Record Requirements OAC riiles 3745-54-73 (A); (B)(5&6), and T4(A&KB) . - YN | NA Vie  Def- o | Pgoi

13-1 Does the plan specify that a written operating record is kept at the facility as required by QAC rule 3745-34-73(A)? Y RF1 Work Plan
QAPP

Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohic office.
Historic files are kept in a secured off-site
storage location.

13.2 Will the operating record contain the results from the last three yvears of all inspections required under OAC rule Y RFI Work Plan
3745-54-15(D}) as required by OAC rule 3745-54-73(By(5)? QAPP

Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in 4 secured off-site
storage location.

30
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-9(0 through 97

QAPP

Project files are mainiained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location,

(02/01/04
Scetion 13, Con’t. General Operating Record Requirements OAC rules 3745-54-73 (A), (B)(5&6); and 74(A&B) o Y/N NA Vio " Def . Pg Rk
13-3 Will alt records, including plans, be furnished upon request and made available at all reasonable times for Y Project files are nyintained at the Moraine
mspection by Ohio EPA as required by QAC rule 3745-34-74(AY? facility, GM headquarters 11 Troy, Michigan,
and the ARCADIS Columbis, Ohio office.
Historic files are kept in a secured off-site
storage location. Records can be furnished
upon request.
t3-4 [t the facility has been sold and the new owner assumed responstbility for monitoring, will the records remain ¥ The facitity is owned by GM.
onsite?
13-5 Hthe facility is closed and no data storage areas are operational, will the information be available if requesied for v The GM Moraine facilities are active.
any inspection?
13-6 Wil ail records for monitoring, corrective action, and all other records be kept until closure of the facility? OAC Y RIF{ Work Plan
rufe 3745-54-74(B) QAPP
Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured offsite
storage location,
13-7 Was the record retention period extended due to enforcement action? OAC rule 3745-54-74{13) N There have been no enforcement actions.
Docs the plan say that the following records will be available during inspections as required by OAC rule 3745-54.- Y RF1 Work Plan
73(B)6)? QAPP
I){—fsj:ki;f ;aiz)npimg (including lab sheets) for all required parameters according to QAC rules 1745-55- Project files are maintained at the Moraine
D2AA&B)2) facitity, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a sscured off-site
storage location.
13-9 Results of annual Appendix IX sampling events as required by OAC rule 3745-55-04B)(4)? Y RFI Work Plan
QAPP
Project files are maintained at the Moraine
facility, GM headquarters ir: Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location.
13-10 Groundwater surface elevations taken at the time ol sampling for each well? OAC rule 3745.55-02(A&BY 1) Y RFI Work Plan
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Guidance Checklist for GW Monitoring under OAC rules 3745-54-90) through 97

Project files are maintained at the Moraine
lacility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location.

0270101
Segﬁbh'la.' Con’t. General Operatihg.Rééi}}‘ﬁ Requirements OAC rules 374 _.___{ﬁ)‘,'(B)(S&G),an_d"}'d_(A&ii), = Y/IN NA - Vio Def - |Pg Rk
i3-11 Annual determinations of groundwater flow rate and direction? OAC rule 3745-55-02{AN3) Y RFI Work Plan
QAPP
Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office,
Historic files are kept in a secured off-site
storage location,
13-12 Evaluations of extent of contamination and effectiveness of corrective action? 55-01(I)) or 55-02(B)}3) Y IM/CM Report
SWGM Plan
The site is not currently in corrective action per
3745-55-01 and 3745-55-02,
13-13 All statistical comparisons for all parameters? OAC rule 2745-54-97(J) and 55-02(AN4) Y IM/CM Report
SWGM Plan
A trend evaluation is propesed for the lagoons.
13-14 Results of statistical comparisons for imcreased contamination? OAC rule 3745-55-02(B4) Y IM/CM Report
SWGM Plan
A trend evaluation is propesed for the lagoons.
Results of statistical comparisons determining whether concentration limits have been exceeded? OAC rule 3745- Y IM/CM Repeort
55-02(B)5) SWGM Plan
A trend evaluation is praposed for the lagoons,
13-16 Any permit modifications related to establishing either a compliance or corrective action system that would include: vV The facitity does not have 2 permit, in lieu of a
Identification of any hazardous constituents identified in the ground water? QAC rule 3745-54-98{Gx4) permit, the corrective action arder serves as the
cnforceable document.
13-17 Any proposed additions or changes to monitoring frequency, SAP procedures or methods, or statistics needed to Y SWGM Plan
establish etther an assessment/compliance/corrective action ground water monitoring plan? OAC rule 3745-54- Project files are maintained at the Moraine
98(LN4xC) facility, GM headquarters i1 Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location.
13-18 Any notices of intent to seek an ACL and any ACL demonstrations? OAC rule 3745-54-98(GY4)(d} Y SWGM Plan
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020101

'S'ec'tfsoﬂ 13, Con’t. General Operating Record Reqmrements OAC rules 3745..54.’?3{;;),(3)(5&6), and 74(A&B) B

Y/N

NA

Vie

Defl

Pg

Rmk

13-19

Notices of intent/demonstrations that 2 source other than the unit caused the contamination? OAC rule 3745-54-
S9h

Interim Measures Work Plans
IM/CM Report

Project [iles are maintained at the Moraine
facility, GM headguarters in Troy, M ichigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured ofi-site
storage location.

13-20

Any engineering leasibility plans for cofrective action programs? OAC rule 3745.54-99(H)(2)

IM/CM Report

Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location.

13-21

Current SAP? OAC rule 3745-54-97(D&F)}

SWGM Plan

Praject files are niaintained at the Moraine
facility, GM headquarters ir Troy, Michigan,
and the ARCADIS Columbus, Okio office.
Historic files are kept in a secured off-site
storage location,

Current Groundwater Monitoring Plan? OAC rule 3745-54.98, 99, 55-01

SWGM Plan

Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columibus, Ohio office.
Historic files are kept in a secured off-site
storage location.

13-23

A copy of the Ground Water Protection Standard?

Y

SWGM Plan

Project files are maintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location.

13-24

Copy of field logbook or notes?  OQAC rule 3745-34-97(D}d¥(a)

v

SWGM Plan

Project files are niaintained at the Moraine
facility, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location,

Cham of Custody forms? QAC rule 3745-54-97(D}9)(a}

SWGM Plan

Project files are maintained at the Moraine
facilty, GM headquarters in Troy, Michigan,
and the ARCADIS Columbus, Ohio office.
Historic files are kept in a secured off-site
storage location.




GM Moraine Facilities - December 12, 2002

Guidance Checklist for GW Monitoring under QOAC rules 3745-54-9( through 97

02/031/01
Section 14. General Part B Reporting Requirements - 0(A&B), and 55-02 YN NA Vi Def Py Rmk
14-1 Does the plan specify that the owner/operator will subnut a copy of the annual report to the Director by March 1% Y SWGM Plan, Sec. 5.0
i4-2 Will the owner/operator use the reporting form supplied by the Director? Y The supplemental groundwater form can be
found on the OEPA web site.
14-3 Will 1t contain a certification signed by the owner/operator that the report was accurate & complete? OAC 3745.54- Y SWGM Plan, Sec. 5.0
75(3)
14-4 Will it be complete as required by QAC rule 3745-54-75(F)? Y SWGM Plan, Sec. 5.0
14-5 Does the plan specify that the 5 data files required will be accurate and complete: Facility dbf? Y SWGM Plan, Sec. 5.0
14-6 Will the Wells dbf be accurate and complete? Y SWGM Plan, Sec. 5.0
14-7 Will the Sampling dbf be accurate and complete? Y SWGM Pilan, Sec. 5.0
14-8 Will the Parameters dbf be accurate and complete? Y SWGM Plan, Sec. 5.0
14-9 Will the GW Data dbf be accurate and complete? Y SWGM Plan, Sec. 5.0
14-10 Will it include all the results of quarterly/semi-ansual/annual sampling of indicator parameters, waste constituents Y SWGM Plan, Sec. 5.0
or reaction products, or hazardous constituents specified in the ground water protection standard as specified in the
permit’plan?  OAC rule 3745-55-02{A&B¥2)
Will it mclude all the results of annual Appendix IX sampling required under OAC rule 3745-54-99(11) for Y SWGM Plan, Sec. 5.0
Compliance Monitoring? OAC rufe 3745-35-02(B}4)
14-12 Were the statistics, il any, performed correctly? N SWGM Plan
A trend evaluation 13 proposed for the lagoon
wells.
14-13 Does the plan specily that the report will include results of statistical tests determining whether a significant Y SWGM Plan, Sec. 4.0
increase has occurred over the background values for any parameter or constituent specified in the pennit/plan for IM/CM Report, Sec. 2.0
Detection Monitoring? OAC rule 3745-55-02{A)}(4)
14-14 Will it include results of statistical tests determining whether a significant increase has oceurred over the Y SWGM Plan, Sec. 4.0
concentration limit for any hazardous constituent specified in the permit/plan under OAC rule 3745-55-02(13)(5)? IM/CM Report, Sec. 2.0
14-15 Will Chain of Custody forms be included in the Annual Report? Y SWGM Plan, Sec. 5.0
14-16 Wil lab sheets be included in the submittal? Y SWGM Plan, Sec. 5.0
14-17 Will dilution, spike, spike recovery % be included on the lab sheets? Y SWGM Plan, Sec. 5.0
14-18 Will it include any data validation issues (qualifiers) such that the information provided may not be used for Y SWGM Plan, Sec. 5.0
comphiance requirements?
1419 Witt method codes, detection limits and units of measurement be included in the repont? Y SWGM Plan, Sec. 5.0
14-20 Will all sample blanks and duplicates be identified”? Y SWGM Plan, See. 5.0
LA Will documentation be present of any parameter omissions during any sampling event? Y SWGM Plan, Sec. 5.0




Guidance Checklist for GW Monitoring under OAC rules 3745-54-90 through 97

GM Moraine Facilities - December 12, 2002

0201701
Section 14. Con’t. General Part B Reporting Requirements - OAC riles 3745-54-75, 77(C), 90(A&B), and 55-02 Y/N NA Vio Def Pg Rmk
£4-22 Will the results of the evaluation of groundwater surface elevations be in map form including: Y SWGM Plan, Sec. 5.0
Monitoring well focations in relation to the hazardous waste unit?
14-23 Ground water surface elevations required under OAC rule 3745-54-97(F)?  OAC rule 3745-55-02A&B) Y SWGM Plan, Sec. 5.0
14-24 Ground water flow rate and direction (with arrows) in the uppermost aquifer? OAC rule 3745-55-02(A&BY2) Y SWGM Plan, Sec. 5.0
14-25 Separate maps for separate zones monitored? Y SWGM Plan, Sec. 5.0
14-26 A discussion of any response necessary to restore compliance with the up and downgradient monitoring weil Y SWGM Plan, Sec, 5.0
requirements?
14.27 Il ground water contamination has been determined: Y SWGM Plan, Sec. 5.8
Were calculated or measured rates of migration included? Baseline Risk Assessment
14-28 Were supporting calculations submitted? Y SWGM Plan, Sec. 5.0
i4-29 Were there maps correctly delineating the extent of contamination? Y SWGM Plan, Sec, 5.0
14-30 Were there separate maps for each zone monitored? Y SWGM Plan, Sec. 5.0
14-31 Were there separate maps for each sampling event? Y SWGM Plan, Sec. 5.0
Will all other reports otherwise required by OAC rules 3745-54-90 through 55-02 be submitted, complete and Y SWGM Plan, Sec. 5.0
accurate, as required by OAC rule 3745-54-77(C)?
14-33 Pid the owner/operator submit an fand treatment exemption request from GWM and demonstration due to OAC \f (GM did not submit an exemption request.
rule 3745-534-90(B)(3)?
14-34 Did the owner/operator submit an exemption request from GWM and demonstration due to no migration as Y GM did not submit an exenption request.
specified in OAC rule 3745-34-90(B){(4)?
14-35 Did the owner/operator submit an exemption request from GWM and demonstration due to OAC rule 3745-54- vV GM did not submit an exemption request.
QO(BY Y
Section 15. Part B Operations & Maintenaiice Requirements (OAC rule 3745-54-15 & 54-33(B)) -~ YN NA C Vieo ] pe ol Rmk
15-1 Does the plan specify that the owner/operator will inspeet the facility for malfunctions and deteriorations of Y SWGM Plan, Sec. 5.0
monitorng equipment? OAC rule 3745-54-15(A) R¥] Work Plans
. . . . : " WG . Sec. 5.
15-2 Does the plan specify that these inspections will be conducted with such regularity as to be able to identify , SWGM Plan, Sec. 5.0
T : . N e s Y
problems in tinie to correct them before such problems hann human health or the environment? OAC rule 3745-54-
15(A)
: _ . : . L : o x e - e QAPP
15-3 Daoes the plan include a written schedule for inspecting monitoring equipment? OAC rule 3745-54-15(B)(1) v
) . . , . N . . . ) . ; The facility does not own the equipment.
15-4 Doces the written schedule contatn an iventory of any facility-owned sampling and purging equipment including Y P, 7 A,
L . o ’ ‘ o : AL w = ARCADIS will maintain and inspect all
information on model/serial numbers used as part of the monitoring program? OAC rule 3745-33-15(BY ) equipment
: . ‘ . L . : QAPP
15.5 Does the plan contain detatled operating, calibration, and maintenance procedures and schedules for each sampling v
device? OAC rule 3745-34-15(B){ 1}

35



GM Moraimne Facilities - December 12, 2002
Guidance Checklist for GW Monitoring under OAC rules 3745-54-9( through 97

02:01/01
Section 15.” Con’t. Part B Operations & Maintenance Requirem AC rile 3745-54:15 & 54-33B))- vN | U NA Vvie | . Def Pg Rmk
15-6 Does the plan specify that the schedule will be kept at the facility and be available for review during the inspection? v S\L’G[I’\;{ Plan, Sec. 5.0
OAC rule 3745.54-15(B)(2) Qi
h 33+
15-7 Does the plan specify that the schedule will identify the types of problems {(malfunctions or deterioration) to be v QAP
looked for during the inspection? OAC rule 3745-54-15(B}(3)
15-8 Is the frequency of the inspections based on possible equipment deterioration rates? OAC rule 1745-54-15( By4) N ii?;iig:dqréz::Z?é;;i%i‘;:O;Ee‘:l}ll}l;;
equipment. _
15-9 Does the plan include decision criteria to be used to replace or repair sampling equipment and/or monitoring wells? Opfy equipment that is m gooicl working ord'cr
OAC rule 3745-54-15(B)(4) Y will be brought to the site. Visual observations
. TR on rhonitoring wel! conditions wili be made
i
during each sampling event,
15-10 Does the plan specify that the owner/operator wili keep a log or summary of these inspections? OAC rule 3745-54- v QAPP
15(B)
3
15-11 Does the plan specify that these logs will be kept for 3 years from the date of the imspection? OAC rule 3745-34- v QAPT
15(1)
: . SH . N QAPP
15-12 Does the plan specity that these logs will include: OAC rule 3745-54-15(D) and OAC rule 3745-54-33(B) v
Date and time of inspection?
: . . . QAPP
Name of the inspector? OAC rule 3745-54-15(D)) and QAC rule 3745-54-33(13) y
. o R ; QAPP
15-14 Notation of observations? OAC rule 3745-54-15(D) and OAC rule 3745-54-33(R) v
13-13 QAPP
T Date and nature of any repairs or remedial actions? OAC rule 3745-54-15(D) and OAC rule 3745-54-33(B) Y

SWGM Plan - Site-Wide Groundwater Monitoring Plan
IM/CM Report - interim Measures/Corrective Measures Report
RFT Report - RURA Facility Investigation Report

QAPP -- Quality Assurance Project Plan

DOCC - Description of Current Condition

SOP - Standard Operating Procedures



GM Moraine Facilities - December 12, 2002

Guidance Checklist for GW Monitoring under QAC rules 3745-54-90 through 97

02/01/01

Section 12.

Con’t. Statisti:é_s.fdr_Part B GWM OA{L‘ rules 374S-$4~97(Ii, I, & J)

Y/N

NA"

Vio

Pg

Rmk

12-13

if multiple well comparisons were used, were the individual well comparisons maintained at .01 experimentwise
error for each testing period?  OAC rule 3745-54-97(I)2)

SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data wiil be ¢valuated on a site-
wide basis with a trend evaluation performed
en the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis.

If a controf chart was used, was the specilic type of contro! chart and its associated parameters specified in the
permit’plan?  OAC rule 3745-54-97(1){(3)

SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells, Approved
methodologies in the baseline risk assessmernt
wiil also be used to evaluate the data on a site-
wide basis.

12-15

If tolerance intervals were used, was the percentage of population contained in the interval protective of human
health and the environment? OAC rule 3745-54-97{1)(3)

SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
ont the downgradient fagocn wells. Approved
methodologies in the baseiine risk assessment
will also be used to evaluate the data on a site-
wide basis.

12-16

If prediction intervals were used, were confidence levels protective of human health and the environment? OAC
rule 3745.34.97(1)(4)

SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.0

Groundwater data will be zvaluated an a site-
wide basis with a trend evaluation performed
on the downgradient lagocn wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis.

12-17

Were the intervals based on: Number of samples in the background database? OQAC rule 3745-54-97(1)(4)

SWGM Plan, Sec. 4.0
IM/CM Report, Sec. 2.6

Groundwater data will be evaluated on a site-
wide basis with a trend evaluation performed
on the downgradient lagoon wells. Approved
methodologies in the baseline risk assessment
will also be used to evaluate the data on a site-
wide basis,




GM Moraine Facilities - December 12, 2002

Guidaneé Checklist for Part B De

YN | NA E Vio Def - T Rmk

' ttion 1. Parameters - OAC rule 3745-54-98(4) -

i-1 Does the plan indicate that the facility will be monitoring for all the indicator parameters, waste constituents and Y SWGM Plan See. 1.9,20,3.0,4.0
regction products that‘\yilil provide a .reliahle indic‘ation Ofiim presence of hazardous constimenvts in t}ze_ ground water IM/CM Report Sec. 2.0

based on: fypes/quantities/concentrations of constituents in wastes managed at the regulated unit? OAC rule 3745. . . . :
- , RFI and Baseline Risk Assessment Reports
S4-98(AX 1)

Based on the findings of the RFI and Baseline
Risk Assessment, monitoring will be
conducted for the site-specific VOCs, whicly
are appropriate parametess for evaluating
potential releases on a site-wide basis.

1-2 Mobility, stability, and petsistence of waste constituents of their reaction products in the unsaturated zone beneath Y Closure Plan

the waste management area? OAC rule 3745—54*98{/\){2) RFI and Baseline Risk Assessment Reports

The waste is now solidified per the
reqnirements of the Closare Plan.

-3 Detectability of indicator parametersiwaste constitucnts/reaction products? OAC rule 3745-54-98(A)(3) Y SWGM Plan Sec. 1.0, 20,30
IM/CM Report Sec. 2.0
RFI and Baseline Risk Assessment Reports

The groundwater COCs have been fully
delineated based on 18 years of lagoon
mostitoring and 10 years of corrective action
monitoring. The COCs in eroundwater are
VOCs, The lagoon point of compliance wells
are properly located to detzct a release.

Concentrations of values and coefficients of variation of proposed moniHoring parameters or constituents in the Y SWGM Plan Sec. 3.0
ground water background? QAC rule 3745-54@8(/\}(4} IM/CM Report Sec. 2.0

RFT and Baseline Risk Assessment Reports

The site-specific parameter Jist appropriately
mcludes VOCs as the upgradient COCs.

1.5 Have all of these parameters been specified in the permit/plan? OAC rule 3745-54.98(A) Y SWGM Plan Sec., 1.0,2.0,3.0
IM/CM Report Sec, 2.0
The site-specific parameter list is defined in

the SWGM Plan,

Section 2. Wells OAC }uié‘éﬁéséss:&sm), Sa VN I NA v Joer e Rmk

29 Does the plan include a menitoring system with wells installed at the compliance point? Y SWGM Plan Sec, 3.0
‘The welis include W-2-N, W-3-N, and W-4.N
{or the North Settling Lagocn and W.2.5,

W-3-5, and W-4-S for the Sonth Settling
Lagoon.




GM Moraine Facilities - December 12, 2002

Guidance Checklist for Detection GW Monitoring under OAC rule 3745-54-98

02:01/01%

'.;S'éc"'titm 2.

Con’t. Wells OAC rule 3745-54:98(B)

Y/N'.

Vie

Def

Rmk

2-2

Will the wells provide representative samples for water passing the compliance point?

\J’

SWGM Plan
IM/CM Report Sec. 2.0
R¥T and Baseline Risk Assessment Reports

Yes, if the data is evaluated on a site-wide
basis,

2-3

Does the plan specify how the wells will be properly maintained?

Section 3.

Background Frequency of Sampling and Analysis OAC rule 3745.5498(C&D)

YIN

NAC

| Der

Pg.:f-- s

SWGM Plan Sec. 3.0

le_{

3-1

Does the plan specify that records will be maintained of analytical/statistical/elevation data? OAC rale 3745-54-
98(C)

QAPP

The site-wide QAPP details document holding
times. Project files are maintained at the
faciiity and historic files are kept in a secured
off-site storage location.

Does the permit/plan specify an appropriate ground water monitoring system be used to establish background values
for each parameter including number and type of samples for each hazardous constituent appropriate {or the statistical
test employed? OAC rule 3745-54.98(1))

\7

SWGM Plan Sec. 3.0, 4.0
IM/CM Report Sec. 2.0

A trend evaluation is proposed for the lagoon
wells.

Does the permit/plan specify that a sequence of at least four samples from each well {hackground and compliance
wells) must be collected at least semi-annually during detection monitoring? OAC rule 3745-54-981)

SWGM Plan Sec. 3.0, 4.0
IM/CM Report Sec. 2.0

The lagoon point of compliance wells will be
sampled on an annual basis for the site-
specific parameters.

Or did the plan specify another sampling frequency to be approved by the Director? OAC rule 3745-54-98(1))

SWGM Plan Sec. 3.0
IM/CM Report Sec. 2.0

Annuai sampling is proposed.

3-5

Does it specify that four samples will be collected at intervals assuring independence relative to the uppermost
aquifer’s effective porosity/hydranlic conductivity/gradient/fate/transport of contaminants? QAC rule 374 5-54-98(D)

N

SWGM Plan Sec. 3.0
IM/CM Report Sec, 2.0

The lagoon point of corapliance wells will be
sampled on an annual basis for the site-
specific parameters. However, historically
data was collected quarserly for the North
Settting Lagoon and semi-annually for the
South Settling Lagoon.

3-6

Does the plan specily the frequency for collection of all ground water samples? OAC rule 3745-54-98¢(D)

v

SWGM Plan Sec, 3.0
IM/CM Report Sec. 2.0
Annual sampling is proposed.

Daes the plan specily the (requency for conducting statistical tests? OAC rule 3745-54-98(1))

SWGM Plan See. 3.0, 4.0
IM/CM Report Sec. 2.¢

A trend evaluation will be performed on the
data on an annual basis.




GOM Moraine Facilitics - December 12, 2002
Guidance Checklist for Detection GW Monitoring under QAC rule 3745-54-98
02/01/01

ééiio‘ﬁ 4 Sampling & Analysis Prmeduresﬁz&{? rules 3745«54~98(E&F} ';':'--_:._5: Y/N NA Vig Def oo Pg E Rmk
4-1 Did the permitplan include a documentation of proper samipling and analysis procedures including procedures and Y RFT Work Plans
techniques for measuring ground water elevations according to OAC ruled745-54-97(Dy? QAPP
SWGM Plan Sec. 3.0
The groundwater MORitoTing program will be
conducted following approved RE} protocols.
4.2 Was the surface elevation to be measured each time ground water is sampled? Y SWGM Plan See. 3.0
4-3 Did the permity/plan contain procedures for determining the ground water flow rate and direction at least annually in Y SWGM Plan Sec. 3.0
the uppermost aquifer? OAC rule 3745-54-98(E)
4-4 Did the plan specify that the ground water flow rate and direction in the uppermost aquifer would be deterntined at Y SWOGM Plan Sec. 1.0
least annually? QAC rule 3745-54-98(F)
4-5 Did the permit/plan include methods for determining statistically significant increases for any monitored parameter N SWGM Plan Sec. 4.0
specified in the permit’plan? OAC rule 3745-54-98(F) IM/CM Report Sec. 2.0
A trend evaluation is proposed for the lagoon
point of compliance wells.
4.6 Did these methods compare data collected at the compliance point to the background well quality? OAC rule 3745- N SWGM Plan Sec. 4.0
54-98(F)( 1) IM/CM Rt‘:p()l”i Sec. 2.0
Comparison of upgradiers versus
downgradieut groundwatar quality is not
appropriate without also evaluating site-wide
conditions.
_ L . . , . SWGM P 40,50
4-7 Did the plan specify whether determinations of statistica] significance are to be made within a reasonable period of Y '§ M Plan Sec _ 5 ) )
time considering the complexity of the statistical test & the availability of labs to perform the analysis? OAC rule The trend evaluation w;E!‘gbe completed in
3745-54-98(F)(2) time to meet the March 1* deadline for the
annual report.
Section 5, Statistical Determinations and Resijbr_lse OAC rules 3745~54~98(E&F) (i e o YN NA o :-__-5:___: i Vin - | Der Ruk
5-1 Does the plan specify what actions the owner/operator will take i hazardous constituents at any compliance point Y SWGM Plan Sec. 4.0
well show statistically significant evidence of contamination? IM/CM Report Sec. 2.0
If the closed lagoons are determined to be
affecting groundwater quality, such effects
will be evaluated as part of GM’s
comprehensive site-wide RCRA corrective
action monitoring program on an annual basis.
Constderation will be given to the need for
further action for the lagcon(s) pursuant to
OAC 3745-55-1} and - 011.




Guidance Checklist for Detection G

GM Moraine Facilities - December 12, 2002

W Monitoring under OAC rule 3745-54-98

. zction 5 Con’t. Statistical Determinations and Response  OAC riles 3745.54-¢

V/N

NA

Vi,

Def

Rmk

5-2

Does this include a written notice sent to the Director within seven days indicating which chemical parameter{s) or
hazardous constituent{s)(s) have shown statistically sipnificant evidence of contamination? OAC rule 3745-34-
OR(GH 1)

N

SWGM Plan Sec. 4.0, 5.0
IM/CM Report Sec, 2.0

Upon completion of data validation, the data
evaluation will be conducted. If the data
evaluation process concludes there is a
concern, OEPA will be notified. Historical
data at the lagoon point of compliance wells
do not indicate this will be an issue.

5.3

Does it inchude whether all wells will be immediately sampled for all Appendix IX constituents? OAC rule 3745-54-
OR(GY2)

SWGM Plan Sec. 4.0, 5.0
IM/CM Report Sec. 2.0

Immediate resampling will be negotiated with
OEPA after the data evalvation is complete.

5-4

Does if include what the owner/operator will do if any compounds in Appendix IX are found during the resampling?
OAC rule 3745-54-98(G)(2)

SWGM Plan Sec. 4.0, 5.0
IM/CM Report Sec. 2.0

The site-specific parameter list will be used
for all groundwater sampling events,

5-5

Deoes it include whether the owner/operator will resample those wells for those parameters within 1 month? OAC rule
3745-54-98(GxH3)

SWGM Plan Sec. 4.0, 5.0
IM/CM Report Sec. 2.0

Immediate resampling will be negotiated with
OEPA after the data evaluation is compiete.

Does it include what actions the owner/operator will perform if the second analysis confirms the initial results?

SWGM Plan Sec. 4.0, 5.9
IM/CM Report Sec. 2.0

H the closed lagoons are determined to be
aftecting groundwater quality, such effects
will be evaluated as part of GM's
comprehensive site-wide RCRA corrective
action monitoring program on an annual basjs.
Consideration will be given to the need for
further action for the lagoon(s) pursuant {o
OAC3745-55-11 and - 011,

5-7

Does that plan specify that all of the confirmed Appendix [X parameters will be incorporated into the compliance
monitoring parameter list? OAC rule 3745-54-98(Gy3)

SWGM Plan Sec. 4.0, 5.0
IM/CM Report Sec. 2.0

GM will assess the need 1o medify the number
of wells that are sampled and the parameter
list on an annual basis.




GM Moraine Facilities — December 12, 2002

Guidance Checklist for Detection GW Monitoring under OAC rule 3745-54-98

02/01/01
':‘..:'j_.'éc'tion 5. Con’t. Stafistical Determingtions 3ndRespo¥lseGAC?BIES3?4S~S4-98{E&F) : s oY D NA Vio Def pg Fo S E Rmk

5-8 Does it also specify that if the owner/operator does not resample for Appendix IX parameters within | month, that the | Y SWGM Plan Sec. 4.0 and 5.0
Hst of dc-‘ztected parameters fron: the first Appendix ;X samplimg wiil form the hasis for the compliance ground water IM/CM Report Sec. 2.0
monittormge parameter list? OAC rule 3745-54-98{GY 3y e . - . )

= The site-specific parameter list will be used
for all groundwater sampling events.
Additionally, GM will assess the need 1o
modity the number of wells that are sampled
and the parameter kst on an annual basis,

5-9 Does the plan specify that the owner/operator shall submit an application for a permit modification to the Director Y The facility does not have a permit. In lieu of
within 90 days of the original statistical trigger to establish a compliance ground water monitoring program? OAC a permit, the enforceable document is the
rule 3745-54-98(G)(4) corrective action order.

5-10 Does the plan specify that the permit modification application will include: Identification of the concentration of any ¥ The facility does not have a permit. In lieu of
constituent listed in Appendix IX detected in the ground water at each monitoring well af the compliance point? a permit, the enforceable document is the
OAC rule 3745-54-98(G)(4)(a) corrective action order,

5-11 Does the plan specify that the permit modification application will include any proposed changes to the ground water A The facility does not have a permit. In Keu of
fmonitoring system necessary to meet the requirements a Compliance Ground Water Monitoring Program according to a permit, the enforceable document is the
OAC rule 3745-54-99? OAC rule 3745-54-98{GY4)(b) corrective action order.

7

5-12 Daes the plan specify that the permit modification application will include any proposed changes to the monitoring v The facility does not have a permit. In licu of
frequency, sampling, analysis procedures, or statistical method hecessary to meet the requirements of a Compliance a pernut, the enforceable document is the
Monitoring Program according to OAC rule 3745-54-997 OAC rule 3745-534-98(G)(4)c) corrective action order. 3M will assess the

need to modify the number of wells that are
sampled and the parameter list on an annual
hasis.

!

5-13 Does the plan specify that the permit modification application will include a proposed concentration limit {or notice A The facility does not have a permit. In lien of
of intent to seek an alternate concentration timit) for each hazardous constituent detected at the compliance point? a permit, the enforceable document is the
OAC rule 3745-534-98(G)(4)d) corrective action order. The corrective action

completion strategy and remediation target
levels are defined in the M/CM Report and
the SWGM Plan,

5-14 Does the plan specify that within 180 days of the initial detection, the awner/operator will submit to the Director all Y SWGM Plan Sec. 5.0
data necessary to justify an ACL if one is to be sought?  OAC rule 3745-54-98(G)(5)a) Any proposed changes tc the risk-based

remediation target levels will be included in
the annual report due on March 1%

5-15 Does the plan specify that if an ACL is to be sought whether cach constituent that has an MCL has concentrations N SWGM Plan Sec. 4.0, 5.9

hetow that MCL? OAC rule 3745-54-98{GYSUbYD IM/CM Report Sec. 2.0
The corrective action corpletion strategy and
risk-based remediation target levels are
currently proposed.

5-16 Does the plan specily if an ACL is to he sought whether the owner/operator applied for an ACL for every hazardous N SWGM Plan Sec. 5.0
constrtuent identified during the Appendix IX sampling? OAC rule 3745-54-98(G(S)(b(ii) IM/CM Report Sec. 2.0

Risk-based remediation target levels are
proposed for the site-specific parameter list,



Guidance Checklist for Detection GW Monitoring under OAC rule 3745-54-98

02/01/01

GM Moraine Facilities — December 12,2002

rules 3745.5408(K&F)

(BN

QAPP

Data validation will be performed on ail data
packages in accordance with the QAFPP.

. "“ction 5. Con't, Statistical Dcfefﬁzix_i:iﬁahé andResponse : NAS Vig:" Def . ng_:; e Rmk
5-17 Does the plan specify that if either of the last two questions were answered “NO”, that an engineering feasibility plan | N SWGM Plan Sec. 5.0
for corrective action shall be submitted within 180 days of the initial detection 7 OAC rule 3745-54-93(GH5)(b) IM/CM Report Sec. 2.0
If the closed fagoons are determined to be
affecting groundwater quality, such effects
will be evaluated as part of GM’s
comprehensive site-wide RCRA corrective
action monitoring program on an annual basis.
Consideration will be given to the need for
further action for the lagoon(s) pursuant to
OAC 3745-55-11 and - 011,
5-18 Does the plan specify that the owner/operator may chose to make a demonstration that a sowrce other than the Y SWGM Plan Sec. 4.0
regulated unit caused the comtantination or that the detection resujted from sa::nplikngi fab erm;, statistical evafuation IM/CM Report Sec. 2.0
at variation i ater? SOUIC sirat AC 3745-54-98({G)}{ 6 e ) . . .
or naural variation in the ground water? (Other Source Demonsira iony OAC rule 374 8(GiB) The data will be assessed on a site-wide basis.
5-19 Does the ptan specify that the owner/operator may chose to make such a demonstration either in lieu of a permit v The facility does not have a permit. In lieu of
medification or in addition to a permit modification? OAC rule 3745-54-98((3)(6) a permit, the enforeeable document is the
corrective action order.
5-20 Does the plan specify that the Director will be notified that the owner/operator intends to make Another Source N SWGM Plan Sec, 4.0, 5.6
demonstration within 7 days of determining statistically significant evidence of contanmination at the compliance IM/CM Report Sec. 2.0
int? OAC rule 3.54.€ . : . -
point? OAC rule 3745-54 P8(L)6)(a) The annual sampling will be conducted in the
fall and the data evaluation process completed
in time to meet the March T deadline. This
evaluation will include a site-wide assessment
of groundwater quality and source areas.
5-21 Daoes the plan specify that within 90 days of the confirmed statistical trigger, if the owner/operator intends to make N SWGM Plan Sec. 4.0, 5.0
Another Source demonstration he st submit a report to the Director demonstrating successfully that a source other IM/CM Report Sec. 2.0
X - P : H M . . N ; . AFTenan | -
!(E)lj:;fi@grcg;lidﬁte;j‘lu;g E:ﬁat:zedhthe contanunation and that the demonstration may be based on an erros in sampling’ The annual sarupling will be conducted in the
AL T S782-04-98(G)(6)(h) fall and the data evatuation process completed
in time to meet the March 19 deadline. This
evaluation will include a site-wide assessment
of groundwater quality and source areas. A
treud evaluation will be conducted on the
lagoon point of compliance welis.
5.22 Or error in lab analysis 7 OAC rule 3745-54-98(GY6)(b) N SWGM Plan Sec. 4.0, 5.0




GM Moraine Facilities - December 12, 2002

Guidance Checklist for Detection GW Monitoring under OAC rule 3745-54-98

02701701

Lz

_ction 5, Con’t. Statistical Detérminations and Response

rules 3745-5408(E&F)

Y/N

NA .

Vio

Dref

Pg-

3-23

Or error in statistical evaluation? OAC rule 3745-54-98(G ¥ 6)(h)

Rmk

SWOGM Plan Sec. 4.0, 5.0
IM/CM Report Sec. 2.0

The annual sampling will be conducted in the
fall and the data evaluation process completed
in time to meet the March 1% deadline. This
evaluation will include a site-wide assessmient
of groundwater quality and source areas. A
trend evaluation will be conducted on the
lagoon point of compliance wells.

5-24

Or natural variability in the ground water quality? OAC nule 3745.-54-98(G 6 b)Y

SWGM Plan Sec. 4.0, 5.0
IM/CM Report Sec. 2.0

The annual sampling will be conducted in the
fall and the data evaluaiion process completed
m fime to meet the March 1™ deadiine, This
evaluation will include a site-wide assessment
of groundwater quality and source arcas. A
trend evaluation will be conducted on the
fagoon point of compliance wells.

5-25

Does the plan specify that il the demonstration is not successful, a permit modification shall be submitted to make any
changes in the Detection ground water Monitoring program necessary to bring it back into compliance within the
required 90 days? OAC rule 3745-54-98{(GY0)c)

The facility does not have a permit. In lieu of
a permit, the enforceable docuwment is the
corrective action order.

5.26

Does the plan specily that throughout this period the owner/operator shall continue detection manitoring according to
OAC rule 3745-54-98(G)(6)(d)?

v

SWGM Plan Sec. 4.0, 5.0

IM/CM Report Sec. 2.0

Groundwater monitoring will be implemented
for a minimum of 30 years, unless otherwise

demonstrated that no further moniforing is
warranted,

5.27

Does the plan specify that if at any point the owner/operator determines that the detection monitoring program is not
satisfying the regulations, that he/she will submit a permit modification to the Director within 90 days to make
appropriate chanpes? OAC rule 3745-54-98(H)

The facility does not have a permit, In lieu of
a permit, the enforceable document is the

q&tiﬁn 6.

Detection Reporting & Recordkeeping Requirements for Part B GWM OAC rules 3745.55-01(A&C)

NA

Vio

corrective action ordes.

-1

Daoes the plan specify that the owner/operator will keep records of the ground water momitoring information required
by the detection monitoring program outlined in OAC rule 3745-54.987

SWGM Plan Sec. 5.0

QAPP

Project files are maintainad at the facitity, GM
headquarters in Troy, ML, and the ARCADIS
Columbus, OH office. Historic files are kept
in a secured off-site storage focation,

6-2

Wil records be kept of Ground water elevations under QOAC rule 3745-34-97(Fy? OAC rule 3745-55.02(A% 1}

v

SWGM Plan See, 5.0
QAPP

Semi-annual sampling results as required by OAC rule 3745-54-98(AY? OAC rule 3745-55-02(A)2)

SWGM Plan See. 5.0
QAPP

|




Guidance Checklist for Detection GW Monitoring under OAC rule 3745-54-98

42/01701

GM Moraine Facilities - December 12, 2007

Con’t Detection Re;mrtmg & Recordkeepmg Re 5

-55-01(A&C) .

Def

13id the plan specify that the annnal report would be submitted to the Director by March 1% of the following year?
OQAC rule 3745-54.75 & 3745-55-02(C)

SWGiM Plan Sec. 5.0

Vio P Rmk
6-4 Ground water flow rate & direction in the uppenmost aquifer as required by QAC rule 3745-54.-98(F)? OAC rule ¥ SWGM Plan Sec. 5.0
3745-55-02(A)3} QAPP
6-5 Results of statistical tests as required by OAC rule 3745.54-98((3)? OAC rule 3745-55-02(AN4) ¥ SWGM Plan See. 4.0, 5.0
IM/CM Report Sec. 2.0
QAPP
6-6 Did the plan specify that an annual report would be submitted as required by OAC rule 3745.54-75 including all the Y SWGM Plan Sec, 3.0
above information in the form the Director makes availahle? OAC rufe 3745-55-02(C)
6-7 ¥

SWGM Plan - Site-Wide Groundwater Monitoring Plan
IM/CM Report - Interin: Measures/Corrective Meastres Report
RFI Report - RCRA Facility Investipation Report

QAPP - Quality Assurance Project Plan




Appendix C

Boring Logs and Well
Construction Logs for the
Lagoon Wells




LOG CF BORING NO. W-2-N
GROUNDWATER MONITORING WELLS, HARRISON RADTATOR, "DAYTON OPERATIONS, MORAINE, OHIO
BORING LOCATION: As shown on boring location plan DATE STARTED: 9-22-81
SURFACE ELEVATION: 729,68 DATE COMPLETED: Q2281
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE & ON IFT. OR
TYPE DEPTH SAMPLER CORE REC,
—— n.q" (FILL) Asphalt and base
- 1.0 - -
- (FILL) Brown silt and sand, some
. gravel - moist
L 7.0
10" (ORIGINAL) Brown sand and gravel -
moist '
—_—t N
- é(Becomes wet at 32.0")
i
50°
oo ]
|_(continued on next page)
_ METHOD: DRIVE CASING WATER OBSERVATIONS TYPE SAMPFLER:
: 3
TECHNtc:AN; an INITIAL DEPFTH 32.0 A, SPFLIT SPOON
COMPLETION DEPTH: 32 ‘0 ! B
| JoaNo. 26418 (kab) CEPTH arTEm 26 nmg _32.0' | . €. SWELEY TUsSE

BOWSER — MORNER
TESTING LABORATORIES, INC.




LOG OF BORING NO. W-2-N (second page)
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTON CPERATIONS, MORAINE, CHIO
BORING LOCATION) o ghoum on boring location paln DATE STARTED: g.27-8]
SURFACE ELEVATION: DATE COMPLETED: 9-22-81
STRATLM T DESCRIPTION OF MATERIAL SAMPLE BLOWS PEM “NTBLOWS
! NO, & SAMPLE 8 ON /FT.OR
: TYPE DEPTH SAMPLER CORE REC,
60" | (continued)
e Bottom of borin at 60.0'
20
an! {
—
100" i :
- i
- |
v
110’ ;
i g
BETYINN
I
DRIVE CASING
METHOD: WATER OBSERVATIONS TYPE SAMPLER:
1]
{ TECHNICIAN: BARRETT INITIAL DEPTH: 32.0 A,  SPLIT SPOON
compLETION DEPTH. ___32.0' B.
JOR NO.:
26418 (kab) DEFTH APTER: 24 MRS, 32.07 c. SHELEY TUBNE

BOWSER - MORNER
TESTING LABORATORIEY, INC.



LOG

OF WELL NO., w-2-¥
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR,

- DAYTON OPERATIONS, MORAINE, OHIO

OB NO.

‘. ZCHNICIAN BARRETT

26418

Screen slot size -~ 0.010 inches
Guard pipe - 5" x 4" 2" black iron with locking cap

" BORING LOCATION: 2 Showm o% DoTnE SURFACE ELEVATION: /29-08
DATE INSTALLED: 9-22-81 TOP OF PIPE ELEVATION: 731, 77'%
TYPE OF PIEZOMETER : Monitoring Well - 4" Schedule 40 PVC Casing
DATE  |"*Cerm (F10 | v, ey INSTALLATION  DESCRIPTION

DESCRIPTION DEPTH {FT.)
9-28-81 32.0 697.7
10-~5~81 2.7 697.0
o 2.1
0.0"
Cement Grout
. 3.0°
Bentonire Seal
- 13.0"
Sand and Gravel
35.0°
-
L E 60.0"
AN Y

0l 1 e e

NOTES: PYC screen length - 25 feet

*Elevation given is top of guard pipe without cap




LOG OF BORING NO., W-3-N

GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTON OPERATIONS, MORAINE, OHIC

BORING LOCATION: As shown on boring location plan DATE STARTED: 9-E~B1
SURFACE ELEVATION:  731,98' DATE COMPLETED: 9-9-81
STAATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER SN BLOWS
NO. & SAMPLE 8" ON i /FT.OR
TYPE DEPTH SAMPLEPR ;CDHE REC
0.9 Brown silt, trace of sand, trace of
- 2'0, gravel - damp '
- Brown sand and gravel, trace of silt
- damp
10"
— é(Becomes wet at 25.5")

20!
an' :
—
50'
‘_60' Bottom of boring at 57.0'
. METHOO:  HOLLOW STEM AUGER WATER DBSERVATIONS TYPE SAMPLER:

JOB ND.:

TECHNICIAN:

CHRISTY
26418 (kab)

INITIAL DEPTH:

25,5°

¥
COMPLETION DEPTM: 25.5

DEPTH AFTER: 2"‘ RS, 26.0'

A, . SFLIT 3POON
.

c. SHMELAY TUuBE

BOWSER — MORNER

ey A5 R A W R e By




GROUNDWATER MONITORING WELLS,

LOG QOF WELL NO. ¥-3-X

HARRISON RADIATOR,

DAYTON OPERATIONS, MORAINE, OHIC

DATE INSTALLED:

BORING LOCATION: S snown on boring

location plan

9-9-81

SURFACE ELEVATION:
TOP OF PIPE ELEVATION: 755 gp¢

731.58'

TYPE OF PIEZOMETER :

JOB NO.

 TECHNICIAN CHRISTY

26418

NOTES:

Sereen slot size -~ 0.010 inches

Guard pipe - 5" x 4’ 2" black iron with locking cap

WATER SURFACE IWATER SURFACE
DATE OEFTH (FT) | ELEV. (FT.) INSTALLATION  DESCRIPTION
DESCRIPTION DEPTH (FT.}
4981 25.5 706.5
9-10~81 26,0 706.0
10-5-81 35.1 696.9 1.8
06.0°!
Cement Grout
5.0'
Bentonitce Seal
15.0"
Sand and Gravel
32.07
L] 2
- | 57.0'
} £2_0'

W

PVC screen length - 25 feet

*Elevation given in top of guard pipe without cap



LOG OF BORING NO. yW=4-¥
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTON CPERATIONS, MORAINE, COHIO

BORING LOCATION: . chown on boring location plan DATE STARTED: 9-10-81

SURFACE ELEVATION: 729, 88! DATE COMPLETED: 9~-10-81

STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER N BLOWS
NO. & SAMPLE 8 ON fFT. OR

TYPE DEPTH SAMPLER CORE REC,

(FILL) Brown sand and gravel, some

rrre—— ¥
0.0% ci1¢

—  2.0'
' 3.0Y (FILL) Brown clay, trace of sand,

trace of gravel
; (ORIGINAL) Brown sand and gravel,
19t . some cobbles, trace of silt

307
- %(Becumes wet at 32.0')
g |
40 ’ :
50
60"
am— (continued on next page)
METHOD:  HOLLOW STEM AUGER WATER OBSERVATIONS TYPE SAMPLEN:
TECHNICIAN:  ipreTy INITIAL QEPTH: 32.0 - A, SPLIT SPOON
COMPLETION DEPYW: 26 ‘5 a.
JOB NQ.: 26418 (kab) cerTH arTeEn 24 wms 323" e sMELsY TUBSE

BOWSER - MORNER

s f ) me g TR W YRS




LOG OF BORING NO. w-4-N (second page)

GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTON OPERATIONS, MORAINE, OHIO
BORING LOCATION: 45 shown on boring location plan DATE STARTED: 9-10-81
SURFACE ELEVATION: 729.88" DATE COMPLETED: 9-10~81
STRATUM OESCRIPTION OF MATERIAL SAMPLE BLOWS PER “NTALDWS
NO, & SAMPLE 57 0OM /FT.QR
TYPE DEPTH SAMPLER CORE REC.
60" {(continued)
— 21.0' -
. &2.0" Gray silt and clay - moist
- | Brown sand and gravel, trace of silt]
o | Bottom of boring at 65.0'
70!
!
90"
mm '
- é
110t
!
T !
—
120
pre—" E
METHOD: HOLLOW STEM AUGER WATER DBSERVATIONS TYPE SAMPLER:
¥
TECHNICIAN: CHRISTY INITIAL DEPTH: 32'26 5’ A, SPLIT SPOONM
COMPLETION DEPTH: _=>* B,
I0B ND.: 26418 (kab) 24 32.3°
DEFTH AFTER: HRS, c. SHELAY TUBRE

BOWSER - MORNER

TCETIMNG [ APIPATORIES TN



LOG OF WELL NO. w-4-n
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR,
DAYTON OPERATIONS, MORAINE, OHIO

BORING LOCATION: As shown on boring SURFACE ELEVATION:  725.88°
location plan . e '
DATE INSTALLED: 9-24-81 TOP OF PIPE ELEVATION: 731.78
TYPE OF PIEZOMETER Monicor Well - 4" Schedule 40 PVC Casing
WATER SURFACE |WATER SURFACE
9~10-81 26.5 703.4 DESCRIPTION DEPTH (FT.)
» 9-25-81 32.3 697.6
9-28-81 33.5 696.4
2
10-5-81 32.8 £697.1 - 1.9
0.0'
Cement Grout
2.0
Bentonite Seal
5.0
Sand and Gravel
40.0°
—
-
=1 | 65.0°
65.07
[ NOTES: PVC screen lengch - 25 feet
"1 TEcHNician PATTERSON Screen slot size - 0.010 inches
Guard pipe - 5" x 4' 2" black iron with locking cap
JOB  NO. 26418 * Elevation given is top of guard pipe without cap




; { LOG OF BORING NO. W-2-3
+ GROUNDWATER MONITORING WELLS, HARRTISON RADIATOR, DAYTON OPERATIONS, MORAINE, OHIO

BORING LOCATION: A5 shown on boring location plan DATE STARTED: 9-18-81

SURFACE ELEVATION: 725.01° DATE COMPLETED: 5-21-81
STRATUM | DESCRIFTION OF MATERIAL SAMPLE BLOWS PER CNTALOWS
NO, & SAMPLE 8" ON /FT.0OR
TYPE DEFTH SAMPLER CORME REC.

Brown clay, trace of sand, trace of

— 0.0
- 3.0 gravel
. ) Brown sand and gravel - damp
_

10!

1

ot
- (Becomes wet at 35.3')
—
- !

50"
[ en

1IETHoD: DRIVE CASING WATER DBSERVATIONS TYPE SAMPLER:
‘EIHTE(:HN[c;A}q; D ATTERSON INITIAL DERTH: 35.0: A, 3PLIT SPOON

COMPLETION DEPTH: 34 '5 [ R
JOB NO.: 26418 (kab) oErTH arTem 2% ag 35.3" e sHaELEY TUBE

BOWSER -- MORNER

TESTING LANMIRATORIE® MO




LOG OF BORING NO. y-2-5

GROUNDWA'I'ER MONITORING WELLS, HARRISON RADIATOR, DAYTON OPERATICNS, MORAINE, CHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 9-18-81

SURFACE ELEVATION: 725.01' DATE COMPLETED: 9-2i~81
STRATUM DESCRIPTION OF MATERIAL SAMPLE BLOWS PER “NTALOWS

NG, & SAMPLE 8" ON FT. OR
TYPE QEFTH S5AMPLER CORE mEC,
60" {continued)
£3.0"% " -
64 0'1 Gray silt, crace of clay - moisc
Brown sand and gravel - wer

- Bottom of boring at 63.0'

znf .

20"
—0t
100"
L r
L.
 110°

120

i
METHOD:  DRIVE CASING WATER OBSERVATIONS TYPE SAMPLEN:
TECHNICIAN:  PATTERSON wniTiaL oepTR-_33.0° A,  SPLIT SFOON
COMPLETION CEPTH: 34 ‘5’ a,

| JOB NO.: 26418 (kab) DEPTH asTER: _2% L me 35.3' .  SHEILBY TUBK

BOWSER — MORNER
TESTING LABORATORIEL, INC.



LOG OF WELL NO, ¥-2-S
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR,
DAYTON OPERATIONS, MORAINE, OHIO

BORING LOCATION: 2 S10"% °F berias SURFACE ELEVATION: ;725.01"
DATE INSTALLED: 9-.21-8§] TOP OF PIPE ELEVATION: 726.75'%
TYPE OF PIEZOMETER : Monitor Well - 4" Schedule 40 PVC Casing
DATE M0 (F1 | omy ot INSTALLATION  DESCRIPTION
EFTH (FT.
9-21-81 34.5 690.5 PESCRIPTION nEFTH (FT
9-22-81 35.3 689.7
10-5-81 35.3 689.7
— 1.7’
0.0
Cement Grout
L 3.0
Bentonite'Seal
. 15.0°
Sand and Gravel
30.0°
18| s.o
65.0"

NOTES: PVC screen length - 35 feer

.“r-I.-U-II--HI--I--.-H.--uum--.---nmm.--umnnw-.u-m--'“---.uunuuuu--.---mmnm--uu--

‘...%TECHNICEAN PATTERSON Screen slot size - 0.010 inches

Guard pipe - 5" x 4' 2" black iron with locking cap

JOB NO. 26418 * Elevarion given is top of guard pipe withour cap




LOG OF BORING NO.W-3-5

- GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTCN OPERATIONS, MCRAINE, QHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: 923-81
SURFACE ELEVATION: 731.47' DATE COMPLETED: §-23-81
STRAATUM DESCRIPTION GF MATERIAL SAMPLE BLOWS PER YN BLOWS
NO., & SAMPLE 8" ON IFT,. OR
TYPE QEPTH SAMPLER CORE MEC.
0.0 (FILL) Topsoil and sand and gravel
: - moist
r— 6.0' - - -
" (ORIGINAL) brown sand and gravel -
10! moist
H
(Becomes wet at 41.0')
{(continued on next page)
meTHop: DRIVE CASING WATER OBSERVATIONS TYPE SAMPLER:
. ¥
TECHNICian: PATTERSON INITIAL DEPTH: 41.0 A, SPLIT SPOON-
COMPLETION DEPTH! 41'0' B.
JOB NO.: 26418 (kab) 24 41.0'
DEFPTH AFTER: HAS, c. SHELEY TURE

BOWSER — MORNER
TESTING LABORATORILS, INC




LOG COF BbRING NO. W-3-§

(seccnd page)

GROUNDWATER MONITORING WELL, HARRISON RADIATOR, DAYTON OPERATIONS, MORAINE, OHIO

BORING LOCATION: As showm on boring locaticn plarn DATE STARTED: S-23-81
SURFACE ELEVATION: 731,47 DATE COMPLETED: ~-23-81
STRATUM DESCRIPTION OF MATERIAL SAMPLE i BLOwWS PER N BLOWS
NO. & SAMPLE i 87 ON /FT.OR
TYPE DEPTH i SAMPLER COME REC.
60 (continued) '
_"'"ﬂi
" Bottom of boring at 76.0'
90!
|
100!
1107
..1320'
METHOD: DRIVE CASING WATER OBSERVATIONS TYPE SAMPLER:
TECHNICIAN:  PATTERSON FNITIAL DEPTH: 41.0° - 4.  SPLIT SPOON
comrLeTiON OEPTH: __41.0 B.
JOB NO.: 26418 (kab) - 24 41.0°
DEFTH AFTER: c. SHELBY TUBE

BOWSER -~ MORNER

TESTING LABORATORIES. INC.




LOG OF WELL NO., ¥w-3-s
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR,
‘DAYTON OPERATIONS, MORAINE, -OHIO

v AS Shown on boring VATiON . 731.4 7¥
SORING LOCATION: $3 7o o boma: SURFACE ELE |

TYPE OF PIEZOMETER : Monitoring Well - 4" Schedule 40 PVC Casing

WATER SURFACE |WATER SUREACE
DATE DEFTH (FT.) | ELEV. (FT.) INSTALLATION  DESCRIPTION

‘ DESCRIPTION DEPTH (FT.)
9-23-81 41.0Q 690.5

9-24~81 41.0 690.5

10”5—81 42-0 689.5 l.gl

Lo
3.0

Cement Grout

[r—

Bentonite Seal

11.0°'

Sand and Gravel

136.0"

REGLRAN

76.0'
76.0"'

£ NOTES: PVC screen length -~ 40 feet
R Screen slot size ~ 0.010 inches .
HNICIAN P E
TECHNICIAN PATTERSON Guard pipe - 5" x 4' 2" black iron with locking cap
Elevation given is top of guard pipe without cap

*

JOB  NO. 26418




LOG OF BORING NO.w—i-3

GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTON OPERATIONS, MORAINE, OHIO

BORING LOCATION: As shown on boring location plan DATE STARTED: §-25-81

SURFACE ELEVATION: 726.66" DATE COMPLETED: 9-28-81

STRATUM DESCRIFTION OF MATERIAL SAMPLE } aLOWS PER “NTBLOWS
NQ, & SAMPLE : C a8 amN /FT,OR
TYPE DEPTH i SAMPLER COME RmEC.

Brown sand and gravel, some silt,

pamsimmes. (), O
trace of cobbles

300
- (Becomes wet at 37.5')
o
BECT Lo
| :
| 60"
{ronrinned nn nevr saes
. METHOD: DRIVE CASING WATER OBSERVATIONS TYPE SAMPLER:
37.57
TECHNICIAN: IMITIAL DEPTH: 'y LPLIT SPOOM
PATTERSON COMPLETION OEPTH: 37.5" LE
408 NO.: 26418 (kab) DEPTH arTER 28 s 37.5' c.  sHeLA&Y TusE

BOWSER - MORNER
TESTING LA BORATORIES. INC




LOG OF BOR!NG NO“ W"“:&-S (SECOnd page)
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR, DAYTON OPERATIONS, MORAINE, CHIQ
BORING LOCATION: shown on boring lccation plan DATE STARTED: 9-25-81
SURFACE ELEVATION:  726.66" DATE COMPLETED: 0-28-81
STRATUM DESCRIPTION QF MATERIAL SAMPLE BLCWS PER [N BLOWS
NO. & SAMPLE ] 7 OM /FT, OR
TYre DEPT™ SAMPLER CORE mEC.
60" (continued) |
E
| Bottom of boring at 70.0°
90’ i
|
- |
130’ E ;
| !
__—
-
— |
110" |
i
.
- §
120! f
METHOD: DRIVE CASING WATER OBSEAVATIONS TYPE SAMPLER:
TECHNICIAN: PATTERSON INITIAL DEPTH: 37.5° ' SPFLIT SPDON
COMPFLETION DEPTH: __37.5" a.
[ JOB NO.: 26418 (kab) OEPTH AFTEM: 24 HAS. 37.5° c. IHELRY Tume

BOWSER - MORNER
TESTING LABORATORIES, INC.




LOG OF WELL NO. W-4-5
GROUNDWATER MONITORING WELLS, HARRISON RADIATOR,
DAYTON OPERATIONS, MORAINE, OHIO

BORING LOCATION: *;S 5:;““ o boring SURFACE ELEVATION:  726.66'
oca on
DATE INSTALLED: 5557 @ TOP OF PIPE ELEVATION: 757 g0 x

TYPE OF PIEZOMETER: Monitoring Well - 4" Schedule 40 PVC Casing

A WATER SURFACE
DATE w mﬁ;ﬁ ELEV. (FT.) INSTALLATION DESCRIPTION
DESCRIPTION DEPTH (FT.)

9-28-81 37.6 689.1
9.29- 81 37.6 689.1

L0~5-81, 37.3 689. 4 1.1

L 0.0

Cement Grout 2.0

Bentonite Seal 4.0"

Sand and Gravel

30.0°
-
= | 70.0
0.0

L-—-—-———__._..._________________

NOTES: PVC screen length - 40 feet
Screen slot size - 0.0l0 inches
Guard pipe - 5" x 4' 2" black iron with locking cap

" 'ECHNICIAN PATTERSON

JOB NO, 26418 * Elevation given is top of guard pipe without cap




Appendix D

Standard Operating Procedures




ARCADIS
SOP #2 - Monitor Well Purging With A Bailer Or Pump

EQUIPMENT:
PPE "Caution” tape and stakes
Plastic sheeting Bailer
Paperwork Rope
Conductivity meter Thermometer
PID M-scope
Calculator
PROCEDURES:

Prior to Well Sampling:

A

Acquire necessary equipment and paperwork.

At Samphing Location:

i

ta

Don appropriate PPE (sec Health and Safety Plan).

Establish exclusion zone.

Set up monitoring equipment (PID).

Place plastic sheeting near well and work area.

Unlock and remove weli cap, note condition of well.

Measure water level and sound well (Sec SOP #4).

Calculate volume of water in the well using one of the following equations;

a Z-inch diameter well
(0.1632 pal/ft x

{Inear ft of water in well) = | well volume

b. 4-mch diameter well
0.6528 gal/ft x

(Iincar fi of water in well) = 1 well volume

Record the well volume on the water sampling log.

Fage:
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ARCADIS
SOP #2 - Monitor Well Purging With A Bailer Or Pump

8. Insert pump/bailer into well. If using pump, connect clean length of tubing to pump. Ifusing
bailer, connect rope to bailer, allowing sufficient length to reach bottom of well.

9 Purge 3 well volumes of water; dispose of purge and excess sampling water at well site.
10. Record voiume of water purged, clarity and all other pertinent information on Water Sampling Log.

il, Commence with sampling (See SOP #3),

Bags:
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ARCADIS
SOP #3 - Groundwater Sampling - Teflon Bailer

EQUIPMENT:
PPE "Caution" tape and stakes
Piastic sheeting Bailer
Sample labels Rope
Sample bottles Thermometer
Cooler and 1ce pH meter
Conductivity meter M-scope
Pyrex™ cup Paperwork
PID
PROCEDURES:

Prior to Well Sampling;
A Acquire necessary equipment and paperwork.
At Sampling Location:

I3 Don appropriate PPE (see Health and Safety Plan).

[8%]

Estabhish exclusion zone.

3. Set up monitoring equipment (PID).

4. Place plastic sheeting near well and work area.

3. Unlock and remaove well cap. note condition of well.

b Record sampling station number, sample identification, date, time. weather condition. and project
number on Water Sampling Log.

7. Use M-Scope to determine depth-to-water and total depth of well (see SOP #4). Record on water
sampling log.

8. Calculate volume of water in well and volume to be purged from well (three well volumes). Record
on water samphing log (sec SOP #23.

a. Remove decontaminated bailer from protective covering and attach cord. allowing enough length

for bailer to reach bottom of well.

dipukiidgrmotorisepra b dag 1,’3



ARCADIS
SOP #3 - Groundwater Sampling - Tefion Bailer

HI

I

12A.

18

9

Lower bailer slowly to bottom of well with a minimum of surface disturbance.
Raise bailer to surface carefully, not alfowing bailer cord to contact ground.

Continue bailing until appropriate volume has been purged. Record purged volume on water
sampling log.

Pour sample mto a Pyrex™ cup. Measure temperature, pH, and conductivity (see SOPs #3 and
#6). Record information on water sampling log.

Begin sampling well. The following order of sample collection must be followed; volatile organic
compounds (VOCs), semivolatiles, and metals. Any remaining samples should be collected as soon
as possible.

Remove the cap from the sample bottle, and tilt the bottle slightly.

Pour the samplc siowly down the inside of the sample bottle. Avoid splashing of the sample.
Assure that any suspended matter in the sample is transferred quantitatively to the samplic bottie.

Leave adequate atr spacc in the bottle to allow for expansion, except for volatile organic analysis
(VOA) flasks. VOCs should be collected without head space or bubbles,

Label the bottie with the following information: sample ID. date, time of sampling, sampler's
mitials. and method of preservation. Enter all information accuratcly and legiblv. Complete chain-

of-custodv forms (see SOP #11).

Pour sample into Pyrex™ cup. Measure temperature, pH. and conductivity again (see SOPs #5
and #6). Record information on water sampiing log.

Samples should be placed in appropriate containers, and packed with ice in coolers as soon as
practical.

Replace well cap and lock.
Decontaminate bailer and dispose of bailer rope (sec SOP #9).

Personnel decontamination (see Health and Safety Pian).

After Sampling:

A
B.

gupubiingmotorsegso el doc

Ship samples to analytical laboratory with full Chain-of-Custody documentation.

Complete all necessary paperwork.



ARCADIS
SOP #3 - Groundwater Sampling - Teflan Bailer

QA/QC REQUIREMENTS:

One rinseate blank and duplicate sample per ten investigative samples or per day, whichever is greater, must

be collected by each ground-water sampling crew.

A trip blank must accompany each cooler of VOC samples that is shipped during the project.

Page:
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ARCADIS
SOP #4 - Measuring Water-Levels With An M-Scope

EQUIPMENT:
PPE Paperwork
M-scope
PROCEDURES:
L Check to see if there are any grossly contaminated wells requiring measurements made with

_I‘M.J

143

L 13

10.

separate M-Scopes; don appropriate PPE (see Health and Safety Plan).
Check that the M-Scope battery is functional.

Decontaminate the probe and tape with a distilled water rinse, Dry with a lint-free paper towel (see
SOP #7).

Remove cap from well and check for the measuring point mark and for any sharp edges which may
damage tape.

If the M-scope has metallic markers, check to see that they have not shifted.

Lower the probe mto the center of the well until a contact with the water surface is indicated. cither
by audible alarm, light or meter deflection.

Mark and hold the tape at the measuring point (lip of 2-ineh casing) and repeat the measurement.

Read off the measurement and record. If the tape has only five foot markers, measure the distance
to the measured point with a folding ruler. Measurements should be made to the + 0.01 feet.

Lower probe to bottom of well. Raise probe slowly until there is no slack in the tape. Gently "feel”
the bottom of the well by slowly raising and lowering the probe.

Read off the measurement and record on Water Level Measurement ficld-data sheet or water

sampling log.

After Field Work:

A

Fipubbdgmolonisopisopd Sod

Compiete all necessary paperwork.

Fage:
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ARCADIS
SOP #4 - Measuring Water-Levels With An M-Scope

QA/QC REQUIREMENTS:

One replicate water-level measurement must be made per five investigative measurements or one per day,
p P 3

whichever 1s greater.

Page:
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ARCADIS
SOP #5 - pH Meter Standard Operating Procedures

EQUIPMENT:
pH meter Standard solutions
Paperwork (4,7, and 10)
PROCEDURES:
1. Pour sample mto Pyrex™ cup.
2. Place thermometer 1n sample.

(ad

Remove cap from pH probe and rinse with distilled water.

4. Place probe in sample and allow it to stabilize (10 to 20 seconds).

5. Adjust temperature control on pH meter to proper setting.

6. Take a pH reading and record value on sampling log.

7. Rinse probe with distilled water.

8. Repeat the above two steps four times to coliect a quadruplicate measurement of pH.
9. Fill cap with distilled water and place on end of probe.

pH METER CALIBRATION:

EQUIPMENT:

pH Standards (4, 7. and 10)
Distilled water
Thermometer

Page:
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ARCADIS
SOP #5 - pH Meter Standard Operating Procedures

Note: pH standards and distilled water should be stored in a similar location so temperature is the
same.
PROCEDURES:
i Place thermometer in standard solution.
2. Set temperature adjustment of pH meter to the temperature of the standard solution.

Remove cap from pH probe and rinse with distilied water.

L

4 Place pH probe in pH standard 7 and allow it to stabilize for 10 to 20 seconds.

5 Take a pH reading. If necessary, adjust "zero" control until reading is + 0.1 of standard. Record
readings on calibration log.

6. Remove pH probe from solution and rinse with distilled water.
7. Place pH probe m pH standard 4 or 10 and alow it to stabilize.
3. Take a pH reading. It necessary, adjust "slope” control unti} reading is + 0.1 of standard. Record

reading on calibration log,

9 Remove pH probe from solution and rinse with distilled water.
10. Place pH probe i remaining pH standard and alfow 1t to stabilize.
11 Take a pH reading If necessary, adjust "slope” control until reading is + 0.1 of standard. Record

reading on calibration log

Y
k.

2. Repeat above process until ali readings are = 0.1 of standard.
I3 Rinse probe with distitled water.
14 Fiil cap for probe with distilled water (to keep probe moist) and place it on probe.

[
L

Record all calibration details on pH Meter Calibration Log sheet.

QA/QC REQUIREMENTS:

pH meter calibration should be checked with a 7-standard sofution everv four hours. If reading is greater
than « (i.] of standard, repeat calibration process.

-
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ARCADIS
SOP #5 - pH Meter Standard Operating Procedures

Standard solutions should be replaced every six months.

One replicate pH measurement per every five investigative measurements or one per day, whichever is
greater must be made.

Fage:
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ARCADIS
SOP #6 - Specific Conductivity Meter Standard Operating Procedures

EQUIPMENT:

Specific conductivity meter
Standard solutions (1413 mmbhos/cm)

Paperwork
PROCEDURES:
i Pour sample mto Pyrex™ cup.
2. Place thermometer in sample.
3 Adjust temperature control on meter to the temperature of the samplc.
4 Rinse probe with distilled watcr
5. Insert conductivity probe into sample and aliow it to stabilize (10 to 20 seconds).
6 Take a reading and record on sampling log.
7. Rinse probg with distilled water.
8. Repeat the above two steps four times to collect a quadruplicate measurement of specific

conductance.

SPECIFIC CONDUCTIVITY METER CALIBRATION:

EQUIPMENT:
Conductivity Standards Small regular screwdriver
(1413 mmhos/em)
Thermometer Distilled water

Conductivity standards and distilled water should be stored in similar focations so temperature is the same.

Fage:
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ARCADIS
SOP #6 - Specific Conductivity Meter Standard Operating Procedures

PROCEDURES:

i

)

ta}

Place thermometer in distilled water.

Set temperature adjustment of conductivity meter to the temperature of distiiled water.
Rinse conductivity probe with distilled water.

Place probe in 1413 standard and allow it to stabilize for 10 to 20 seconds.

Take reading. If necessary, adjust calibration screw to + 10 mmhes/cm. Record value on Specific
Conductivity Meter Calibration Log.

Rinse probe with distilled water.

Record all calibration details on specific conductance meter calibration log sheet.

QA/QC REQUIREMENTS:

Specific conductivity calibration should be checked every four hours with a 1413 mmhos/cm standard. If
reading is greater than £ 10 mmhos/cm of standard, repeat calibration.

Standard solutions should be replaced every six months.

One replicate specific conductance measurement should be made per every five myestigative measurements
or every day, whichever is greater.
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ARCADIS
SOP #7 - Decontamination Of M-Scopes And Steel Tapes

EQUIPMENT:

Distilled water Paperwork
Paper towels

PROCEDURE:
1. Rinse entire device (probe and tape) with distilled water and drv with paper towels.
2. Wrap equipment in plastic to prevent contanunation during long-term storage.

fad

Record date, time and details of decontamination on Equipment Maintenance/Decontamination Log
for that field meter.

Page:
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ARCADIS
SOP #8 - Decontamination Of Submersible Pump

EQUIPMENT:
Submersible pump Micro™ solution
30 gallon trash can _ Distilled water
Paper towels Paperwork
PROCEDURE:
I. Place pump in 30-gallon trash can, remove, and discard rope used to hang pump in well,

J

Wash pump thoroughly using Micro™ solution and distilled water and brushes or towels. if
required.

ek

Rinse pump repeatedly with distilled water and dry.
4. Pump should be wrapped in plastic to prevent contamination during storage Or transit.

5 Record date, time and details of decontamination on Equipment Maintenance/Decontamination Log
for the pump.

Fage:
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SOP #9 - Decontamination Of Teflon Bailer

EQUIPMENT:

Micro™ solution Brush
Distilied water

PROCEDURE:

1 Wash bailer thoroughly with laboratory detergent (Micro™ solution) and distilled water using a
brush to remove any particulate matter or surface film, if required.

2 Rinse bailer thoroughly with distilied water and aliow to air dry as fong as possible.
3 Wrap bailer with plastic to prevent contamination during long-term storage,
4. Record date. time and details of decontamination on an Equipment Maintenance/Decontamination

Log.
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ARCADIS
SOP #11 - Chain-Of-Custody/Sample Shipment Procedures

PROCEDURE:

A Chain-of-Custody Record must be completed by the sampling team for all samples immediately upon
collection. The Chain-of-Custody Reeord will be delivered to the analvtical laboratorv. A Chain-of-C ustody
Record is included in Appendix A. Information to be provided on this form includes:

- Project number and ID;

- Laboratorv identification;

- Sampling personnel;

- Sample identification,

- Sample matrix;

- Sample container material;

- Sample preservation;

- Date and time of collection;

- Tyvpe of analysis to be performed; and
- Shipment method and carrier.

All suspected low concentration samples (less than 100 ppm based on field screening} should be packed in
coolers by the sampling team with sufficient packaging to prevent damage to sample bottles during shipment.
Frozen ice packs must be meluded in each sample cooler. (If the container is to be shipped, a Cham-of-
Custody seal should be applied in such a manner so as to monitor tampering.) Sample coolers will then
usually be hand-defivered each day to the analytical laboratory by the sampling team or designated personnel.

Upon change of possession, the record is to be signed and dated by both parties. The white (original) copy
accompanies the shipment. the field sampler retains the yellow and pink copies. The analytical laboratory will
be responsible for routing samples to the appropriate analvtical section in a timely manner.

Based on existing data. all samples are expected to be low concentration samples. However, if VOC
concentrations exceeding 100 ppm {see Note) are suspected in samples based on ficld screening, appropriate
measures will be taken. Samples suspected of containig medium or high concentrations (greater than 100
ppm based on field screening) will be stored and shipped separate from suspected low concentration sampies.
Tertiary contamment will be provided by placing the medium or high concentration samples in appropriate
contamners prior to placing them in shipping coolers.

NOTE:

"Medium level" concentrations = 100 x Average Upper Laboratory Calibration Limit (200 ppb) = 20,000 ppb.
HNU field screening measures a mixture of compounds with varymg instrument response.
Agsumption: Five VOCs present in mixture for field screening,

20,000 ppb x 5 = 100,000 ppb = 100 ppm.

Page:

Gipublingmotessonnisop ] dex 1/§



ARCADIS
SOP #13 - Rinseate Blank Collection

EQUIPMENT:

Distilled water Water Sampling Log
Sample containers

PROCEDURE:
i, Decontaminate equipment (split-spoons, bailer, etc.) according to SOP #9 or #10.
2 Following the final distilled water rinse, rinse the sampling device with high purity distilled water

this time washing the rinseate into sample containers for laboratory analysis.

(8]

All rinseate blanks must be handled and analyzed in the same manner as investigative samples.
(See SOP #11 for Chamn-of-Custody and Sample Shipment Procedures.) Record details of rinseate

blank collection on a Water Sampling Log.

QA/QC REQUIREMENTS:

Ong rinseate blank per ten investigative samples or one per day, whichever is greater, must be collected by
each sampling crew (i.¢., each drill ng team is one sample crew, each ground-water sampling team is one
CTEW, €. ).

Page:
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ARCADIS
SOP #14 - Duplicate Sample Collection

EQUIPMENT:
Sample containers Paperwork
PROCEDURE:
I Immediately following sample collection., fill a second set of sample containers using the same order

of sample collection and procedures.

2. Label the sample with its duplicate sample identification.

Lad

All duplicate samples should be handled and anaivzed in the same marner as Investigative samples.
(See SOP #11 for Chain-of-Custody and Sample Shipment Procedures.) Record details of
duplicate sample collection on the appropriate sampling log.

QA/QC REQUIREMENTS:

One duplicate sample of ground water. surface water, sediment, soil or sludge must be collected per ten
mvestigative samples or per day, whichever is greater by each sampling crew (i.e., each ground-water
sampling tearn is a separate sampling crew, etc.).

Page:
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ARCABIS
SOP #21 - Low-Flow Purging And Sampling Of Groundwater

EQUIPMENT:

T T

Adjustable-rate, low-flow, positive-displacement pump, dedicated to the well
CGenerator (if needed)

Teflon-lined polyethvlenc tubing, dedicated to the well

Polyethylene sheeting

In-ing. flow-through cell equipped with pH, Eh, dissolved oxygen (DO), specific conductivity,
and temperature electrodes

Turbidity meter

Large, wide-mouth beakers

PID, or equivalent

Electrome water-level indicator or equivalent (marked in 0.01-foot increments)
Nylon stay-ties

Logbook

Sampling gloves

PROCEDURES:

[

%\_)

Tl

=

L

.

Check the condition of the well and look for any damage or evidence of tampering and record.
Remove the well cap.
Measure well headspace with a PID and record the reading in the iogbook.

Mcasure the depth to water with an clectronic water-ievel device and record the measurement in the
fogbook. Do not measure the depth to the bottom of the well at this time (In order to avoid
disturbing any accumuiated sediment). Obtain depth to bottom information from well installation
log. Calculate standing water volume as’ depth of water column times cross-sectional area of the
well,

Lay out the poivethylene sheeting and place all equipment on the sheeting. To avoid cross
contamination, do not let any downhole equipment touch the ground surface.

Measure the depth to water in the well again. If the measurement has changed more than 1/100th of
a foat, cheek and record the measurement again.

Attach and secure the polvethvlene tubing to the low-flow pump. As the pump is slowly lowered
into the well. secure the safety drop cable. tubing, and electronic lines to cach other using nylon
stay-ties

The pump should be set at approximately the middle of the screen. Avoid placing the pump intake
less than 2 feet above the bottom of the well as this may cause mobilization of any sediment present
 the bottomn of the well. Start purging the well. Avoid surging. Observe air bubbles displaced
from discharge tube to assess progress of steady pumping until water arrives at the surface.

Fage:
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ARCABIS
SOP #21 - Low-Flow Purging And Sampling Of Groundwater

1L

‘The water level in the well shouid be monitored during purging. and ideally, the purge rate should
equal the well recharge rate so that there is little or no drawdown in the well, (The water level
should stabilize for the specific purge rate.) There should be at least [ foot of water over the pump
intake so there is no risk of the pump suction being broken, or entrainment of air in the sample.
Record adjustments in the purge rate and changes in depth to water in the logbook. Purge rates
should, if needed, be decreased to the minimum capabilities of the pump to avoid affecting well
drawdown. The well should not be purged dry. If the recharge rate of the well is so low that the
well 1s purged dry, then wait until the well has recharged to a sufficient level and collect the
appropriate volume of water for the sample with the pump.

During well purging, use the flow-through cell to monitor the field parameters frequentiy (everv 3 to
5 munutes) until the parameters have stabilized to within 10 percent (plus or minus 3 percent) over a
minimum of three readings. Repeatedly collect water in the beaker and assess turbidity. Turbidity
and DO are typically the last parameters to stabilize. If turbidity readings fall below 7 NTUs, then
the stabilization range can be amended to 20 percent (plus or minus 10 percent) over a minimum of
three readings.

Once the field parameters have stabilized, collect the samples directly from the end of the discharge
wbe. Volatile organic compounds (VOCs) and anaiyies that degrade by aeration should be
collected first.  All sample bottles should be filled by allowing the water from the discharge tube to
flow gently down the inside of the bottle with minimal turbulence. Cap each bottle as it is filled.

The pump assembly should be carefully removed from the well. The tubing should be dedicated to
gach well and should be placed in a large plastie garbage bag. scaled. and labeled with the

appropriate well identification number,

Close and lock the well.

Fage:
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ARCABIS
SOP #28 - Purging and Sampling of Active Production Well

EQUIPMENT:
PPE Cooler with ice
Plastic sheeting 5-gallon buckets
Paperwork ACTAT probe
PID Measuring cup
Calculator pH meter, solutions
Pens, ctc. Conductivity meter, solutions
Thermometer Parameter-measuring cup
Sampie Bottles Ziploc baggies
PROCEDURES:

Prior to Well Sampling:

A Acquire necessary equipment. lab bottles. and paperwork (Daily notes and groundwarter sampling
log)

At Sampling Location:

1. Don appropriate PPE (see Health and Safety Plan).

2

Establish exclusion zone.

3 Set up monitoring equipment (PID).
4. Place plastic sheeting near well and work area.
3 Note condition of well and whether it 1s in operation.

6. Measure water level with ACTAT (if a measuring port exists) (See SOP #4).
Open the in-ime valve or spigot.

8. Allow spigot to remam open at constant flow for a mininum of 5 minutes. 1f appiicable. contain
purge water in buckets for proper disposal.

9. Reduce the flow to approximately 100 mL per mmute (when applicable). usiug measured cup

111 Record volume of water purged (when applicable), clarity and all other pertinent information on
Water Sampling Log.

Fage:
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ARCADIS
SOP #28 - Purging and Sampling of Active Production Well

il Fill the appropnate sample containers. Ensure that VOC wials do not have headspace.

12 Label vials with sample name, date. time, analysis, sampler, eic.

13 Place sampie bottles in 1ce-filled cooler.

14. Collect additional water in a parameter container. Measure pH, Specific Conductivity, and

Temperature using 4 replicate measurements (see SOP #5 and SOP #6). Record results on
sampling log.

15, Tum off spigot.
16. Pack up equipment. dispose of purge water according to work plan, and dispose of PPE.

17 Complete a Chain-of-Custody form for each cooler to establish the necessary documentation to
track  possession from time of collection to analysis. The Chain-of-Custody form must include the
following information:

Project identification (REALM, Production Well Sampling)

AG&M project number and project manager

REALM laboratory P.O. number (R-1-00-11-01 for 2000)

Indicaie Level III Data Package, Reports to Pam Stubbs. copy Nancy Gillotti.

Sampling personnel

Identity of samples

Descnption and number of sample containers

Date and time of sampling

Signatures of persons involved in the Chain-of-Custody and the dates and times of
POSSESSion

18 Place the completed Chain-of-Custody form in a ziploc bag and place inside cooler. Deliver cooler
in person to Test Amenca - Dayton Division for analysis. After laboratory personnel signs the
Chain-of-Custody. retain the pink copy.

19, Note on groundwater sampling log whether the production well is ON or OFF. If DN-13 is OFF
contact the office immediatety.

Fage:
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Table 0A
Sludge Data

South Settling Lagoon
Moraine, Ohio

Sludge Analytical Results [a]
Frequency of Minimum Maximum
. Detection Concentration Concentration
Constituent
(mglkg) (mglkg)
Semi Volatile Organic Compounds
[Bis(2-ethylhexyl)phthalate 4/13 1.33 2.76
Dibutyl Phthalate 1/13 -- 1.99
Aroclor 1254 8/13 1.6 206
|Aroclor 1260 2/13 1.5 4.6
Inorganics
[Antimony 14/36 5.03 52.8
JArsenic 36/36 34 157
Barium 36/36 713 6740
[[Cadmium 36/36 0.721 26.9
[Chromium 36/36 55.3 2020
[[Cobalt 5/6 17.8 222
[[Copper 36/36 37.2 16900
[[Cyanide 36/36 0.562 18.9
[lLead 36/36 87.1 398
(Mercury 34/36 0.081 4.03
Nickel 36/36 26.3 1490
Selenium 1/36 -- 0.78
Silver 34/36 0.317 2.45
Tin 1/6 -- 28.3
Zinc 36/36 157 2190

[a] From South Settling Lagoon Revised Closure Plan (Geraghty and Miller 1989).




Table 0B
Fill Stockpile Soil Data
South Settling Lagoon

Moraine, Ohio
Constituent Units H1 H1 H2 H2 H3 H3 H4 H4 H5 H5 H6 H6 H10 HI10 H1l |HIILQ)| HI1 HI12 H12 H13 H13 Al A2 A3 A4 A5 A6 D1 D2 D3 D4
2-4) |(10-12)] (4-6) | (8-10) | (14-16)]|(18-20)| (4-6) [(10-12)|(12-14)|(30-32)| (2-4) [(12-14)]| (6-8) |(18-20)]|(16-18)|(22-24)|(24-26)|(10-12)]|(32-34)] 6-8) |G- )| 2D | e | CcH | CcH | eH|leH|CcH|lCcH 2] 24
[Volatile Organic Compounds
(VOCs) ug/Kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Semi Volatile Organic
|Compounds (SVOCs)
enzo(a)anthracene ug/Kg <330 | <3,300 | <330 <330 <330 <330 1,100 <330 | <3,300 | <3,300 | <3,300 [ <330 | <1,320 | <3,300 | <330 | <3,300 [ <330 550 <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 7,560 <330 | <3,300 | <330 865 <3,300
enzo(b)fluoranthene ug/Kg <330 | <3,300 449 <330 <330 477 1,570 <330 | <3,300 | <3,300 | <3,300 [ <330 1,550 | <3,300 | <330 [ <3,300 | <330 821 <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 8,230 <330 | <3,300 | <330 1,120 | <3,300
enzo(k)fluoranthene ug/Kg <330 | <3,300 | <330 <330 <330 <330 <660 <330 | <3,300 | <3,300 | <3,300 [ <330 | <1,320 | <3,300 | <330 | <3,300 [ <330 <330 | <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 3,450 <330 | <3,300 | <330 <660 | <3,300
enzo(a)pyrene ug/Kg 204 1,690 242 <165 307 315 1,040 <165 | <1,650 | <1,650 | <1,650 | <165 1,330 | <1,650 | <165 | <1,650 [ <165 507 <1,650 | <165 <165 | <1,650 | <1,650 | <1,650 | <1,650 | 6,140 <165 | <1,650 | <165 868 <1,650
Chrysene ug/Kg <330 | <3,300 | <330 <330 351 341 1,170 <330 | <3,300 | <3,300 | <3,300 [ <330 | <1,320 | <3,300 | <330 | <3,300 [ <330 608 <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 8,240 <330 | <3,300 | <330 998 <3,300
Tuoranthene ug/Kg 420 4,080 570 <330 812 734 2,340 337 3,500 | <3,300 | <3,300 [ <330 2,440 | <3,300 | <330 | <3,300 | <330 1,340 | <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 10,200 | <330 | <3,300 [ <330 1,620 | <3,300
henanthrene ug/Kg <330 | <3,300 | <330 <330 562 544 1,930 <330 | <3,300 | <3,300 | <3,300 [ <330 | <1,320 | <3,300 | <330 | <3,300 [ <330 601 <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 3,480 <330 | <3,300 | <330 1,290 | <3,300
e ug/Kg <330 3,490 588 <330 811 741 2,230 <330 | <3,300 | <3,300 | <3,300 342 2,120 | <3,300 | <330 | <3,300 | <330 1,170 | <3,300 | <330 <330 | <3,300 | <3,300 | <3,300 | <3,300 | 12,200 | <330 | <3,300 [ <330 1,440 | <3,300
etals
JAntimony mg/Kg <33 <32 <33 <33 <32 <32 <32 <33 <33 <33 <33 <330 <31 <32 <33 <33 <33 <31 <33 <33 <32 <33 <33 <32 <32 <32 <33 <33 <33 <32 <33
Arsenic mg/Kg 4.75 5.21 5.20 3.49 4.83 4.55 5.36 4.15 9.16 4.63 5.39 <0.808 5.19 5.25 449 5.66 4.51 3.77 5.05 5.24 4.01 5.89 449 351 9.03 6.46 431 2.36 451 5.38 420
Ean'um mg/Kg 17 44.8 15 30 712 65.6 44.6 23 64.0 20 60.7 <66 52.9 349 12 36 44.2 403 65.4 543 25 35.6 29 30 41.9 58 46 28 21 35.1 22
eryllium mg/Kg <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <20 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Cadmium mg/Kg <9.9 <9.5 <9.8 <9.9 <9.5 <9.6 <9.6 <9.8 <9.9 <9.9 <9.8 <99 <9.4 <9.6 <9.9 <9.9 <10 <9.4 <10 <9.8 <9.7 <9.9 <9.9 <9.6 <9.5 <9.7 <10 <9.9 <9.8 <9.7 <9.9
Chromium mg/Kg <13 <13 <13 <13 14 20 <13 <13 13 <13 <13 <130 <13 <13 <13 <13 <13 <13 14 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13
Cobalt mg/Kg <6.6 <6.4 <6.5 <6.6 <6.3 <6.4 <6.4 <6.5 <6.6 <6.6 <6.6 <66 <6.3 <6.4 <6.6 <6.6 <6.6 <6.3 <6.6 <6.5 <6.4 <6.6 <6.6 <6.4 <6.3 <6.4 <6.6 <6.6 <6.5 <6.5 <6.6
Copper mg/Kg 7 12 8.2 10 14 11 9.0 75 12 9.2 12 <66 12 10 <6.6 7.9 12 9 11 10 9.0 11 8.6 9.9 15 12 11 8.0 8.2 10 <6.6
ead mg/Kg 6.72 8.35 6.14 7.56 7.89 10.2 9.41 7.66 124 5.51 232 6.65 135 103 6.05 7.82 7.85 5.51 8.18 11.1 7.07 8.00 7.46 5.87 18.9 10.2 8.59 11.6 6.56 8.96 6.80
anganese mg/Kg 219 410 221 437 286 395 388 235 264 290 423 360 382 254 181 339 328 330 445 351 680 359 285 309 352 393 388 261 226 328 340
ercury mg/Kg 0.013 0.022 0.013 0.015 0.027 0.022 0.019 0.015 0.029 0.018 0.027 0.012 0.025 0.024 0.011 0.024 0.014 0.016 0.032 0.009 0.011 0.024 0.014 0.015 0.041 0.027 0.019 0.020 0.017 0.025 0.016
ickel mg/Kg 5.3 11 7.5 73 15 15 8.0 6.2 14 9.6 12 <33 10 9.9 6.3 7.9 10 10 11 11 11 10 7.9 83 10 13 9.3 7 7.5 10 5.0
Selenium mg/Kg | <0.166 | 0.264 0.518 | <0.162 | <0.161 | <0.162 | <0.160 | <0.159 | 0.280 0.363 | <0.161 | <0.323 | <0.165 | <0.162 | <0.164 | <0.166 | 0.234 | <0.166 | 0.288 | <0.161 | <0.166 | <0.164 | <0.162 | <0.163 | <0.163 [ 0.297 | <0.159 | <0.161 | 0.463 0.189 | <0.165
Silver mg/Kg <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <130 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13 <13
allium mg/Kg 0.361 | <0.330 | 0352 | <0.323 | <0.322 | <0.323 | <0.319 | <0.318 | <0.325 | <0.324 | <0.322 | 0.352 0.340 0.342 0.468 | <0333 [ 0412 0.346 | <0.320 | <0.321 | 0.468 0.413 0.430 0.499 | <0.326 | <0.323 | 0.356 0.565 0.543 0.458 | <0.330
anadium mg/Kg <17 <16 <16 <17 19 18 <16 <16 <17 <16 <16 <170 <16 <16 <16 <16 <17 <16 <17 <16 <16 <16 <17 <16 <16 <16 <17 <17 <16 <16 <17
inc mg/Kg 19 36 24 28 49 41 31 24 45 27 46 <170 43 26 19 29 40 35 38 37 31 33 30 30 64 42 35 25 26 34 21
CBs mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

ND - VOCs and SVOCs not detected above their respective laboratory detection limit, unless presented on the table.
< - Constituent not d
mg/Kg - Milligram per kilogram.

d above lab

Adetects,

ug/Kg - Microgram per kilogram.

y

limit shown.




Table 1A

Groundwater Risk Assessment Data from the Shallow Portion of Upper Aquifer
South Settling Lagoon

Moraine, Ohio

SSL-1 SSL-2 SSL-3 SSL-3 GM-63
Constituent Units SSL-1-GW/02012012/| SSL-2-GW/01312012/| SSL-3-GW/01302012/| DUP-01/01302012/ GM-63/01282010/
2/1/2012 1/31/2012 1/30/2012 1/30/2012 1/28/2010
1,1,1-Trichloroethane pa/L <1.0U <33U <50U <50U 2.0J
1,1-Dichloroethane pg/L 0.76 J <33U <50U <50U <57U
1,1-Dichloroethene pa/L <1.0U <33U <50U <50U <b57U
[Benzene pg/L <1.0U <33U <5.0U <50U <57U
|_cis-1 ,2-Dichloroethene pa/L 54 0.95J 14J 16J 32J
Ethylbenzene pg/L <1.0U <33U <50U <50U <57U
Tetrachloroethene pa/L 15 86 130 130 150
Toluene pg/L <1.0UB <3.3UB <5.0U <50U <57U
trans-1,2-Dichloroethene pa/L 041J <33U <50U <50U <b57U
| Trichloroethene pg/L 11 74 120 130 140
Vinyl chloride pa/L <1.0U <33U <50U <50U <57U
|Xylenes pg/L <2.0U <6.7U <10U <10U <11U

Hg/L - Micrograms per Liter.

< - Chemical of concern not detected above laboratory reporting limit shown.
U - Chemical of concern not detected above laboratory reporting limit shown.

J - Value estimated.

UB - Chemical of concern considered non-detect at the listed due to associated blank contamination.

NA - No action level.

Bold indicates sample result is above the MCL.

G:APUBLICYMOTORS\South Settling Lagoon\Human Health Risk AssessmentiJuly 2012188L_REVISED HHRA Tables-sis.xisx

Page 1 of 1



Table 1B
Groundwater Risk Assessment Data from the Deep Portion of Upper Aquifer
South Settling Lagoon
Moraine, Ohio

Sample Location| HR-16 HR-16 HR-16 HR-17 HR-17 HR-17 HR-17 W-2-§ W-2-§ W-2-§ W-2-§ W-3-S W-3-S W-3-S W-3-8 W-4-S W-4-S wW-+4-8 W-4-S
Constituent Date| 9/23/1999 | 9/18/2002 | 1/21/2008 | 9/18/2006 | 9/25/2007 | 9/26/2008 11/12/2009 9/18/2006 | 9/24/2007 | 9/25/2008 ||11/12/2009 | 9/18/2006 | 9/24/2007 | 9/26/2008 | 11/12/2009 | 12/4/2007 | 3/4/2008 9/26/2008 11/12/2009

"Benzene ug/L <1.0 <1.0 <1.0 <1.0 <25 <40 < 25[<2.5] <1.0 <1.0 <1.0 043J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0[<2.0] <1.0
||1,1-Dich|oroethane ug/L <1.0 <1.0 <1.0 0.60J 12J 1.1J 1.71[1.7 ]] 1.2 1.1 0.92J 1.2 <1.0 <1.0 0.21J <1.0 1.5 1.6 1.6[1.5J] 1.6
||1,1-Dich|oroethene po/L <1.0 <1.0 <1.0 <1.0 <25 <4.0 < 2.5[< 2.5] <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0[<2.0] <1.0
lcis-1,2-Dichloroethene pgiL <1.0 0.46J <1.0 4.6 1.9J 27J 1.91[2.0]] 1.2 0.89J 0.78J 0.90J <10 <10 0.52J 0.33J 5.5 6.1 6.1[7.1] 9.1
[trans-1,2-Dichloroethend]  pg/L <1.0 <050 <1.0 0.46 J 0.69J 1.0J 1.3J[1.27]] <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 1.5 1.5[1.5J] 1.5
[Iretrachloroethene pg/L <1.0 <1.0 <1.0 34 51 120 85 [84] <1.0 <1.0 <1.0 0.35J 0.60 J 0.72J 1.3 0.87 J 22 29 29 [46] 39
[14,1,1-Trichloroethane pg/L <1.0 <1.0 <1.0 <1.0 <25 <4.0 < 2.5[< 2.5] 1.8 1.4 1.4 17 2.5 1.4 1.2 1.2 1.5 1.8 1.8[1.1J] 1.3
l[Trichloroethene pg/L 2.7 1.5 1.3 5.6 16 31 21 [20] 5.1 5.3 5.2 6.6 3.4 2 2.1 25 13 16 16 [22] 23

Notes:

pg/L = micrograms per liter.

J = estimated value.

Duplicate results are shown between brackets [ 1.




Table 2A
On-Site Soil Gas Data
South Settling Lagoon

Moraine, Ohio

On-Site Samples

SSL-1 SSL-2 SSL-3
2/6/2012 2/6/2012 2/6/2012
Constituent Units | Gfeetbls  11feetbls 14.2feetbls 14'2[:;‘:,‘ blS| Gfeetbls 11feetbls 14.2feetbls | Gfeetbls  11feetbls 14.2 feet bls
1,1,1-Trichloroethane |.|g/m3 <51UB <50UB <4.3UB <51UB <51UB 13 91 <4.8UB 15 21
1,1-Dichloroethane pg/m® <38U 214 274 49 <38U <36U 18J <36U <50U <82U
1,1-Dichloroethene pg/m® <37U <36U <31U <3.7U <37U <35U <21U <35U <49U <81U
Benzene pg/m® 22 <35UB <25UB <4.7UB <3.0UB <42UB <26 UB 14 <7.1UB 18
||cis-1,2-DichIoroethene |.|g/m3 <37U 38 88 16 <37U <35U <21UB <35U <49U <81U
Ethylbenzene |.|g/m3 28 304 1.0J 1.8J <41U 374 16J 16 15 37
Tetrachloroethene |.|g/m3 86 94 96 200 52 1400 9600 360 2700 4500
Toluene |.|g/m3 130 7.4 29J 5.6 <35UB 12 55 80 38 100
trans-1,2-Dichloroethene |.|g/m3 <37U 314 29J 5.5 <3.7U <35UB 21 <35U <49U <81U
Trichloroethene pg/m® 8.3 45 47 96 7.0 320 3100 13 270 530
Vinyl chloride pg/m® <24U <23U <2.0UB <24UB <24U <23U <14U <23U <31U <52U
Xylenes ug/m" 130 83J 2.3J 5.3J <8.2U 6.0J 20J 72 51 110

bls - below land surface.

pg/m® - Micrograms per cubic meter.

< - Chemical of concern not detected above laboratory reporting limit shown.

U - Chemical of concern not detected above laboratory reporting limit shown.

B - The chemical of concern has been found in the sample as well as its associated blank.

UB - Chemical of concern considered non-detect at the listed reporting limit due to associated blank contamination.

J - Value estimated.

Bold indicates chemical of concern is above the Action Level.




Table 2B
Near Off-site Soil Gas Data
South Settling Lagoon
Moraine, Ohio

Near Offsite Sample
SGP-1(6) SGP-1(11) SGP-1(16) SGP-2(6) SGP-2(11) | SGP-2(15.4)
Constituent Units 11/10/2010 | 11/10/2010 11/10/2010 11/11/2010 | 11/11/2010 11/11/2010
[[Benzene ug/m® 2J 1.3J 3J 8.9 J ND ND
[l1,1-Dichloroethane ug/m® ND 2.3J 6.8 6.3J 26 J 82
[lcis-1,2-Dichloroethene ug/m® ND ND 8.6 23J 10 J 54 J
[ltrans-1,2-Dichloroethene ug/m® ND 49 12 9.8 J 41 110
Ethylbenzene ug/m’ 2.2 ND 1.9 J ND ND ND
Tetrachloroethene pg/m3 370 970 2400 5700 21000 38000
Toluene pg/m3 8.2 18 J 32 J 21 ND ND
1,1,1-Trichloroethane ug/m® 10 13 23 77 140 260
Trichloroethene ug/m’ 86 250 620 2000 6800 16000
m,p-Xylene ug/m® 7.4 ND 21J 4.3 J ND ND
l[o-Xytene ug/m® 26J ND 32 ND ND ND

Notes:

ug/m3 = micrograms per cubic meter.
ND = not detected.

J = estimated value.

Sample depth indicated in parentheses in sample name.



Table 3

Selection of Constituents of Potential Concern in Soil
South Settling Lagoon

Moraine, Ohio

Data y [a] Exp Point USEPA

Constituent Units Detection Detection Minimum | Maximum Max Detect Minimum [ i Industrial |Background | Constituent of Potential

Frequency | Frequency (%) Detect Detect Location Non-Detect Non-Detect (EPC) [b] RSL [c] [dl Concern (COPC)? [e]
Volatile Organic Compounds ug/Kg 0/31 0 ND ND - - - ND NA - no
[Semi Volatile Organic Compounds -
Benzo(a)anthracene ug/Kg 4/31 13 550 7560 A5(24) 330 3300 1293 2,100 - no
Benzo(b)fluoranthene ug/Kg 7/31 23 449 8230 A5(24) 330 3300 1394 2,100 - no
Benzo(k)fluoranthene ug/Kg 1/31 3 3450 3450 A5(24) 330 3300 3450 21,000 - no
Benzo(a)pyrene ug/Kg 10/31 32 204 6140 A5(24) 165 1650 1027 210 - YES
Chrysene ug/Kg 6/31 19 341 8240 A5(24) 330 3300 1481 210,000 - no
Fluoranthene ug/Kg 12/31 39 337 10200 A5(24) 330 3300 1972 22,000,000 - no
Phenanthrene ug/Kg 6/31 19 544 3480 A5(24) 330 3300 1018 NA - no
Pyrene ug/Kg 10/31 32 342 12200 A5(24) 330 3300 1966 17,000,000 - no
Metals
lAntimony mg/Kg 0/31 0 ND ND 31 330 ND 410 - no
IArsenic mg/Kg 30/31 97 2.36 9.16 H5(12-14) 081 0.81 9.16 16 29 no
Barium mg/Kg 30/31 97 12 772 H3(14-16) 66 66 45.16 190,000 229 no
Beryllium mg/Kg 0/31 0 ND ND - 2 20 ND 2,000 2 no
Cadmium mg/Kg 0/31 0 ND ND - 9.4 99 ND 800 13 no
Chromium mg/Kg 4/31 13 13 20 H3(18-20) 13 130 20 1,500,000 47 no
Cobalt mg/Kg 0/31 0 ND ND - 6.3 66 ND 300 26 no
Copper mg/Kg 28/31 90 7 15 Ad(2-4) 6.6 66 10.77 41,000 41 no
Lead mg/Kg 31/31 100 5.51 23.20 H6(2-4) - - 10.42 800 49 no
Manganese mg/Kg 31/31 100 181 680 H13(8-10) - - 371 23,000 1,600 no
Mercury mg/Kg 31/31 100 0.009 0.041 Ad(24) - - 0.0223 43 1 no
Nickel mg/Kg 30/31 97 5.0 150  H3(14-16 )H3(18 -20 ) 33.0 33.0 10.48 20,000 64 no
Selenium mg/Kg 9/31 29 0.189 0.518 H2(4-6) 0.159 0.323 0.257 5,100 2 no
Silver mg/Kg 0/31 0 ND ND - 13 130 ND 5,100 1 no
[Thallium mg/Kg 16/31 52 0.34 0.565 D1(2-4) 0.318 0.333 0.404 10 - no
Vanadium mg/Kg 2/31 6 18 19 H3(14 -16) 16 170 19 5,200 84 no
Zinc mg/Kg 30/31 97 19 64 Ad(24) 170 170 37.15 310,000 152 no
PCBs mg/Kg 0/31 0 ND ND - 05 0.5 ND NA no

ND - not detected.

mg/Kg - Milligram per kilogram.
ug/Kg - Microgram per kilogram.

[a] Raw data presented in Table 0B.
[b] The exposure point concentration (EPC) was set at upper confidence limit on the mean (UCL) concentration as calculated by USEPA's ProUCL software (USEPA 2011; Appendix B) or the maximum concentration were a UCL was

incalculable.

[e] From USEPA Regional Screening Level (RSL) Table (USEPA 2012a).
[d] Background data from RCRA Facility Investigation Report Volume II; Baseline Risk Assessment (RFI; Environ 2000a).
[e] Constituents were selected as COPCs if the EPC exceeded the RSL unless they were metals below the background concentration.




Table 4
Selection of Constituents of Potential Concern in Groundwater
South Settling Lagoon
Moraine, Ohio

Data from Shallow Portion of Upper Aquifer [a] Data from Deep Portion of Upper Aquifer [a] Henry's Law| Henry's g;llc‘l;llﬁgf_ Constituent of Potential
Constituent Frequency | Minimum | Maximum | Location | Frequency | Minimum | Maximum | Location | USEPA Air| Constant [c] Law [d] Concern (COPC)? [e]
of Detect Detect of of Detect Detect of Residential | (atm-m?*/mol)| Constant | Residential
Detection | (uglL) (pg/L) | Maximum | Detection | (ug/L) (ug/lL) | Maximum | (ugim®) (25°C) | (unitless) |  (pglL) (YES/no) | Rational
Benzene 0/5 NA NA NA 1/19 043 043 W-2-8 3.1E-01 5.6E-03 2.3E-01 1 no BSL
|l1,1-Dichloroethane 1/5 0.76 0.76 SSL-1 13/19 0.21 1.7 HR-17 1.5E+00 5.6E-03 2.3E-01 7 no BSL
|lcis-1,2-Dichloroethene 5/5 0.95 540 SSL-1 15/19 0.33 9.1 WH4-§ 6.3E+01 4.1E-03 1.7E-01 378 no BSL
trans-1,2-Dichloroethene 1/5 0.41 0.41 SSL-1 8/19 0.46 1.5 W-4-S 6.3E+01 41E-03 1.7E-01 378 no BSL
Tetrachloroethene 5/5 15.00 150 GM-63 13/19 0.35 120 HR-17 9.4E+00 1.8E-02 7.2E-01 13.0 YES ASL
1,1,1-Trichloroethane 1/5 2.00 2 GM-63 12/19 1.1 2.5 W-3-S 5.2E+03 1.7E-02 7.0E-01 7397 no BSL
Trichloroethene 5/5 11.00 140 GM-63 19/19 1.3 31 HR-17 4.3E-01 9.9E-03 4.0E-01 1 YES ASL

Notes:

atm-m?mol = atmosphere per cubic meter per mol; pg/L = micrograms per liter; uglm3 = micrograms per cubic meter; NA = not available.

[a] Data from the shallow portion-of upper aquifer was comprised of data from the February 2012 investigation at SSL1, SSI2, SSL3, and data from 2010 at nearby GM 63 (Table 1A).
Data from the deep portion of upper aquifer was comprised of data from the last four events from upper aquifer wells: HR-16, HR-17, W-2-S, W-3-S, and W-4-S (Table 1B).
Frequency of detection = number of samples detected / total number of samples analyzed.

From USEPA Regional Screening Level (RSL) Table (USEPA 2012a).

RSL for trans-1,2-dichloroethene was used as surrogate for cis-1,2-dichloroethene.

Parameter obtained from USEPA RSL Table (USEPA 2012a).

Calculated GW VI SL = IARSL x CF x (1/HLC) x (1/AF)

GW VI SL = calculated groundwater to indoor air vapor intrusion Screening Level (ug/L}

Air RSL = indoor air Regional Screening Level (uglma; USEPA 2012a}

HLC = Henry's Law Constant (unitless}

CF = conversion factor (0.001 cubic meters per liter (m®/L))

AF = attenuation factor (0.001; USEPA 2012)

Constituents were selected as COPCs if the maximum exceeded the residential screening level or if a screening level was not identified.

Rational: ASL = above screening level, NSL = no screening level, BSL = below screening level.

[b

[c]
[d

[e




Table 5

Moraine, Ohio

Selection of Constituents of Potential Concern in Soil Gas
South Settling Lagoon

On-Site Data Summary [a] Near Off-Site Data Summary [a] USEPA C_alculated Constituent of Potential
Constituent Frequency | Minimum | Maximum | Location | Frequency| Minimum | Maximum | Location |Residential Air| Soil GasRSL ", '~ (COPC)? [d]
of Detect Detect of of Detect Detect of RSL [b] [e]
Detection | pg/im® pg/m® | Maximum | Detection | pg/m® pgim* | Maximum (ng/m®) (ug/m®) (YES/no) | Rational
Benzene 3/10 14 22 SSL-1 4/6 1.3 8.9 SGP-2 (6) 0.31 3 YES ASL
"1 ,1-Dichloroethane 4/10 2.1 18 SSL-2 5/6 2.30 82 SGP-2 (15.4) 1.5 15 YES ASL
[lcis-1,2-Dichloroethene 3/10 3.8 16 SSL-1 4/6 2.30 54 SGP-2 (15.4) 63 630 no BSL
[trans-1,2-Dichloroethene 4110 2.9 21 SSL-2 5/6 4.90 110 SGP-2 (15.4) 63 630 no BSL
Ethylbenzene 9/10 1 37 SSL-3 2/6 1.9 2.2 SGP-2 (6) 0.97 10 YES ASL
Tetrachloroethene 10/10 52 9600 SSL-2 6/6 370 38000 SGP-2 (15.4) 9.4 94 YES ASL
Toluene 9/10 2.9 130 SSL-1 4/6 1.8 21 SGP-2 (6) 5,200 52,000 no BSL
1,1,1-Trichloroethane 4/10 13 91 SSL-2 6/6 10 260 SGP-2 (15.4) 5,200 52,000 no BSL
Trichloroethene 10/10 7 3100 SSL-2 6/6 86 16000 SGP-2 (15.4) 0.43 4 YES ASL
m,p-Xylene NA NA NA NA 3/6 2.1 7.4 SGP-2 (6) 100 1,000 no BSL
llo-Xylene NA NA NA NA 2/6 2.6 32 SGP-2 (16) 100 1,000 no BSL
[Xylenes 9110 23 130 SSLA NA NA NA NA 100 1,000 no BSL
Notes:

uglm° = micrograms per cubic meter.

[a] From on-site soil gas risk assessment dataset comprised of data from SSL1, SSL2, and SS-3 (Table 2A).
From near off-site soil gas risk assessment dataset comprised of data from SGP-1 and SGP-2 (Table 2B).
Frequency of detection = number of samples detected / total number of samples analyzed.

[b] From USEPA Regional Screening Level (RSL) Table (USEPA 2012a).
RSL for trans-1,2-dichloroethene was used as surrogate for cis-1,2-dichloroethene.

[c] Calculated Soil Gas RSL = Air RSL x (1/AF)

Air RSL = indoor air Regional Screening Level (pglma; USEPA 2012a)

AF = attenuation factor (0.1; USEPA 2012b)

[d] Constituents were selected as COPCs if the maximum exceeded the screening level.
Rational: ASL = above screening level, NSL = no screening level, BSL = below screening level.




Table 6
Receptor Exposure Parameters
South Settling Lagoon
Moraine, Ohio

Exposure | Parameter Parameter Definition Units R ble Maximum Expsoure Intake Equation/
Route Code Value Rationale/ Model Name
Reference
||00nstruction Worker Recept:
Ingestion Ccs Chemical concentration mg/kg |Chemical specific - CDI (mg/kg-day)=
CF Conversion factor kg/mg 1.00E-06 Unit conversion (EPC x IR x EF x ED x CF ) / (BW x AT)
IR Soil ingestion rate mg/day 330 USEPA 2002c
FI Fraction ingested unitless 1
EF Exposure frequency days/year 250 USEPA 2002c
ED Exposure duration years 1 USEPA 2002c
BW Body weight kg 70 USEPA 2002c
ATc Averaging time - cancer days 25,550 USEPA 2002c
ATnc Averaging time - noncancer days 365 USEPA 2002c
Dermal Ccs Chemical concentration mg/kg |Chemical specific - CDI (mg/kg-day)=
Contact CF Conversion factor kg/mg 1.00E-06 Unit conversion ( EPC x SSA x ABSs x AF x EF x ED x CF ) / (BW x AT)
AF Skin adherence factor mg/cm® 0.3 USEPA 2004c
ABSd Dermal absorption factor
benzo(a)pyrene unitiess 0.13 USEPA 2004c
EF Exposure frequency days/year 250 USEPA 2002c
ED Exposure duration years 1 USEPA 2002c
SA Skin surface area cm?/day 3300 USEPA 2002c
BW Body weight kg 70 USEPA 2002c
ATc Averaging time - cancer days 25,550 USEPA 2002c
ATnc Averaging time - noncancer days 365 USEPA 2002c
Inhalation Ccs Chemical concentration mg/kg |Chemical specific - CDI (mg/m®)=
PEF Particulate emission factor m3/kg 1.36E+09 USEPA 2002c (EPC xEF x ED x ET x CF )/ AT
VF Volatilization factor m/kg |Chemical specific
ET Exposure time hour/day 8 workday
EF Exposure frequency day/year 250 USEPA 2002c
ED Exposure duration years 1 USEPA 2002c
CF Conversion factor day/hrs 0.042 by definition
ATc Averaging time - cancer days 25,550 USEPA 2002c
ATnc Averaging time - noncancer days 365 USEPA 2002c
C ialfl ial Worker Recep
Inhalation EPC Chemical Concentration in Air mg/m® TBD - CDI (mg/m®)=
EF Exposure Frequency days/year 250 USEPA, 1991 ( EPCxEF xEDXET xCF )/ AT
ED Exposure Duration years 25 USEPA, 1991
ET Exposure Time hrs/day 8 assumed
CF Conversion Factor day/rs 0.042 -
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) days 9,126 USEPA, 1989
Child Recreational Visitor Receptor
Inhalation EPC Chemical Concentration in Air mg/m® TBD - CDI (mg/m®)=
EF Exposure Frequency days/year 156 assumed ( EPCxEF xEDXET xCF )/ AT
ED Exposure Duration years 6 USEPA, 1991
ET Exposure Time hrs/day 3 assumed
CF Conversion Factor day/rs 0.042 -
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1989

Notes:

CDI = Chronic Daily Intake.
EPC = exposure point concetration.

hrs = hours.
kg = kilograms.

mg/m?® = milligrams per cubic meter.
TBD = To be determined.




Table 7

Johnston and Ettinger Vapor Intrusion Model Input Parameters

South Settling Lagoon

Moraine, Ohio

Model Parameter Parameter Units Value Justification
Code Slab-on grade Basement

All Runs

verage Soil temperature Ts °C 11 11 site specific (USEPA 2004 Figure 8)
Soil Stratum A - Soil Type SL - SL SL site-specific - silty sand (sandy loam (SL) used per USEPA 2004 Table 11)
Soil Stratum B - Soil Type C - C C site-specific - clay
Soil Stratum C - Soil Type L - L L site-specific - top soil (Loam (L) used)
Enclosed space floor thickness Lerack cm 10 10 Default
Soil-building pressure differential AP g/cm-s2 40 40 Default
Enclosed space floor length Lg cm 1000 1000 Default
Enclosed space floor width Wpg cm 1000 1000 Default
Enclosed space height Hg cm 244 366 Default
Floor-wall seam crack width w cm 0.1 0.1 Default
Indoor air exchange rate ER 1/hr 0.25 0.25 Default
Groundwater Model
Depth below grade to bottom of enclosed space Le cm 15 200 Default
Depth below grade to water table Lwr cm 533 533 site-specific
Thickness of Soil Stratum A # ha cm 488 533 site-specific
Thickness of Soil Stratum B hg cm 30 - site-specific
Thickness of Soil Stratum C he cm 15 - site-specific
Soil Gas Model
Depth below grade to bottom of enclosed space Le cm 15 200 Default
Soil Gas Sampling Depth ° Lg cm 472 472 site-specific
Thickness of Soil Stratum A ha cm 427 472 site-specific
Thickness of Soil Stratum B hg cm 30 - site-specific
Thickness of Soil Stratum C he cm 15 - site-specific

Notes:
hr - hour
cm - centimeter

g/cm-s2 - gram per centimer per square second

b

Set at 15.5 feet as soil gas concentrations were higher at deeper depths.

Set at 16 feet since depth to groundwater is 17.5 and the depth of clay cover and top soil is 1 and 0.5 foot, respectively.




Indirect Exposure Point Concentrations

Table 8

Reasonable Maximum Expsoure
South Settling Lagoon
Moraine, Ohio

Air
Receptor/ Scenario Exposure Point Exposure Point
Concentration (EPC) [a] Concentration [b]

(ug/m’)
Slab-on-grade Scenario
Using on-site Shallow groundwater data ug/L
Tetrachloroethene 150 5
Trichloroethene 140 3.1
Using on-site Deep groundwater data pa/L
Tetrachloroethene 35 1.17
Trichloroethene 14 0.31
Using on-site soil gas data ug/m®
Benzene 22 0.0054
1,1-Dichloroethane 18 0.0042
Ethylbenzene 37 0.0088
Tetrachloroethene 9600 225
Trichloroethene 3100 0.74
Using near off-site soil gas data ug/m®
Reasonable Maximum Expsoure (RME)
Tetrachloroethene 38000 8.89
Trichloroethene 16000 3.83

ug/L = micrograms per liter
|.|g/m3 = micrograms per cubic meter

[a] For on-site groundwater: the EPC was set at the maximum concentration.

For off-site groundwater: the EPC was set at upper confidence limit on the mean (UCL) concentration as calculated by USEPA's ProUCL software (USEPA

2011; Appendix B).

The EPCs for soil gas were set at the maximum detected concentration

[b] Calculated using USEPA's spreadsheet for the Johnson and Ettinger Vapor Intrusion Model (USEPA 2004a,c)




Table 8
Toxicity Values for Constituents of Potential Concern
South Settling Lagoon
Moraine, Ohio

Oral RfD Dermal RfD Inhalation RfC  Inhalation RfC Oral CSF Dermal CSF Inhalation Unit  Inhalation Unit
(Constituent (mg/kg/day) (mglkg/day) (mg/m®) (ug/m®) (mg/kg/day)’ (mg/kgiday)”' Risk (mg/m%"  Risk (ug/m®' ABSailb]
[a] [b] [a] [a] [a] [b] [a] [a]
value  [ref] value value  [ref] value  [ref] value value [ref]
olatile Organic Compounds
Benzene NAp NAp 3.0E-02 | 3.0E+01 NAp NAp 7.8E-03 | 7.8E-06 1
1,1-Dichloroethane NAp NAp NA NA NAp NAp 1.6E-03 (o} 1.6E-06 1
Ethylbenzene NAp NAp 1.0E+00 | 1.0E+03 NAp NAp 2.5E-03 C 2.5E-06 1
Tetrachloroethene NAp NAp 4.0E-02 | 4.0E+01 NAp NAp 2.6E-04 | 2.6E-07 1
 Trichloroethene NAp NAp 2.0E-03 | 2.0E+00 NAp NAp 4.1E-06 | 4.1E-09 1
Semi Volatile Organic Compounds
Benzo[a]pyrene NA NA NA NA 7.3E+00 | 7.3E+00 11E+00 C 1.1E-03 1
References [ref]:
A Agency for Toxic Substances Disease Registry (ATSDR 2012).
c CalEPA, Toxicity Criteria database (CalEPA 2012).
| USEPA, Integrated Risk Information System (IRIS) (USEPA 2012c).
P Provisional Peer Reviewed Toxicity Values (PPRTV) (USEPA 2012d).
NA Not available.
NAp Not Applicable; not a direct contact constituent of potential concem.
mg/kg/day Milligrams per kilogram per day.
mg/m3 Milligrams per cubic meter.
(mg/kg/day)" Inverse milligrams per kilogram per day (risk per unit dose).
(mg/m®y* Inverse milligrams per cubic meter.

[a]
[b]

Toxicity values were obtained per USEPA hierarchy (USEPA 2003).

The oral-to-dermal adjustment factor (oral absorption efficiency [ABSg]) was used to calculate the dermal RfD values.

RfD (dermal) = RD (oral) x Adjustment Factor {oral absorption efficiency).

CSF (dermal) = CSF (oral) / Adjustment Factor (oral absorption efficiency).




Scenario: RME
Scenario Timeframe: Future

Receptor: Construction Worker
Receptor Age: Adult

Table 10
Risk Characterization for Construction Worker from Direct Exposure to Soil
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Chio

Cancer Risk Calculations Non-Cancer Hazard Calculations
Medium Expo_sure Expo.sure Exposure Che.mlcal of Exposure .Pomt IntakeIExpos.ure CSF/Unit Risk Ca[lcer IntakeIExpos.ure RFDIREC Hazard
Medium Point Route Potential Concern | Concentration [a] Concentration Risk Concentration Quotient
Value Units Value Units Value Units Value Units Value Units
Soil Soil Soil Ingestion
Benzo(a)pyrene 1.0E+00 | mg/kg 4.6E-08 mg/kg/day | 7.3E+00 (mg/kg/day)'1 3.4E-07 | 3.2E-06 | mg/kg/day | NA mg/kg/day NA
Soil Dermal
Benzo(a)pyrene 1.0E+00 | mg/kg 1.8E-08 mg/kg/day | 7.3E+00 (mg/kg/day)'1 1.3E-07 | 1.3E-06 | mg/kg/day | NA mg/kg/day NA
Air Inhalation
Benzo(a)pyrene 7.4E-10 | mg/kg 2.4E-12 mg/kg/day | 1.1E+00 {mg/m3)-1 2.6E-12 | 1.7E-10 | mg/kg/day | NA mg/m® NA
Soil Total 5E-07 NA
mg/kg = milligrams per kilogram
mg/kg/day = milligrams per kilogram per day
mg/m?® = milligrams per cubic meter
NA = not available/not applicable
RfC = reference concentration
RfD = reference dose
RME = reasonable maximum exposure
[a] The Exposure Point Concentration in soil was from Table 3.
The Exposure Point Concentration in air was the exposure point concentration in soil divided by the particulate emission factor (PEF; Table 6).
7/3/2012
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Table 11
Risk Characterization for Site Worker from Inhalation of Vapors due to Vapor Intrusion Using On-site Shallow Groundwater Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Site Worker
Receptor Age: Adult
- Exposure | Exposure | Exposure Chemicafl of Exposure P?int Cancer Risk Calc_ulatior_ls Non-Cancer Hazard Calculations
Medium Medium Point Route Potential Concentration Intake Inhalation Unit | cancer Intake Reference Hazard
Concern Value | Units | value | Units | Value | Units | Risk | value | units | value | Units | Quotient
Groundwater Air Indoor Air | Inhalation [Tetrachloroethene|5.0E+00 | pg/im® [4.1E-01| pg/m® |2.6E-07 | (ug/m®) |1.1E-07| 1.1E400 | pg/m® |4.0E+01| pg/m® | 0.029
Trichloroethene | 3.1E+00 [ pg/m® |2.5E-01| pg/m® [4.1E-09 | (ug/m® | 1.0E-09| 7.1E-01 | pg/m® [2.0E+00| pgim® 0.35
Exposure Route Total 1E-07 0.4
Exposure Point Total 1E-07 04
Exposure Medium Total 1E-07 04
Groundwater Total 1E-07 04

ug/m3 = micrograms per cubic meter
RME = reasonable maximum exposure




Table 12
Risk Characterization for Site Worker from Inhalation of Vapors due to Vapor Intrusion Using On-site Deep Groundwater Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Site Worker
Receptor Age: Adult
- Exposure | Exposure | Exposure Chemicafl of Exposure P?int Cancer Risk Calf:ulatio_ns Non-Cancer Hazard Calculations
Medium Medium Point Route Potential Concentration Intake Inhalation Unit | cancer Intake Reference Hazard
Concemn Value | Units | value | Units | Value | Units | RISk | value | Units | value | Units | Quotient
Groundwater Air Indoor Air | Inhalation [Tetrachloroethene|1.2E+00 | pg/m® |9.5E-02| pg/m® |2.6E-07 | (ug/m®) | 2.5E-08 | 2.7E-01 | pg/m® |4.0E+01| pg/m® | 0.0067
Trichloroethene | 3.1E-01 | pg/m® [2.5E-02| pg/m® | 4.1E-09 | (ug/m®)| 1.0E-10 | 7.1E-02 | pg/m® |2.0E+00| pg/im® | 0.035
Exposure Route Total 2E-08 0.04
Exposure Point Total 2E-08 0.04
Exposure Medium Total 2E-08 0.04
Groundwater Total 2E-08 0.04

ug/m3 = micrograms per cubic meter
RME = reasonable maximum exposure




Table 13

Risk Characterization for Site Worker from Inhalation of Vapors due to Vapor Intrusion Using On-site Soil Gas Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Site Worker
Receptor Age: Adult
. . Cancer Risk Calculations Non-Cancer Hazard Calculations
. Exposure | Exposure | Exposure Chemlcafl of Exposure P?mt Inhalation Unit Reference
Medium Medium Point Route Potential Concentration Intake Risk Ca[lcer Intake Concentration Hazz-_:rd
Concern Risk Quotient
Value | Units | Value | Units | Value | Units Value | Units | Value [ Units
Groundwater| Soil Gas | Indoor Air | Inhalation |Benzene 5.4E-03 | pg/m® [4.4E-04| pg/m® |7.8E-06 | (ugim®"' | 3.4E-09 [ 1.2E-03| pg/m® | 3.0E+01 | pg/m® | 0.000041
1,1-Dichloroethand 4.2E-03 | pg/m® |3.5E-04 | ug/m® | 1.6E-06 | (ug/m®"' | 5.5E-10 |9.7E-04 | pg/im® NA pg/m® NA
Ethylbenzene 8.8E-03 | pg/m® |7.1E-04| pg/m® |2.5E-06 | (ug/m®" | 1.8E-09 [2.0E-03| pg/m® | 1.0E+03 | pg/m® | 0.0000020
Tetrachloroethene| 2.2E+00 | pg/m® | 1.8E-01| pg/m® | 2.6E-07 | (ugim®)" | 4.8E-08 |5.1E-01| pg/m® | 4.0E+01 | pg/m® 0.013
Trichloroethene | 7.4E-01 | pgim® |6.1E-02| pg/m® [4.1E-09| (ug/m®" | 2.5E-10 [ 1.7E-01| pg/im® | 2.0E+00 | pg/m® 0.085
Exposure Route Total 5E-08 0.1
Exposure Point Total 5E-08 0.1
Exposure Medium Total 5E-08 0.1
Groundwater Total 5E-08 0.1

ug/m3 = micrograms per cubic meter

RME = reasonable maximum exposure




Table 14
Risk Characterization for Site Worker from Inhalation of Vapors due to Vapor Intrusion Using Off-site Soil Gas Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Site Worker
Receptor Age: Adult
. . Cancer Risk Calculations Non-Cancer Hazard Calculations
. Exposure | Exposure | Exposure Chemlcafl of Exposure P?mt Inhalation Unit Reference
Medium Medium Point Route Potential Concentration Intake Risk Ca[lcer Intake Concentration Hazz-_:rd
Concern Risk Quotient
Value | Units | Value | Units | Value | Units Value | Units | Value | Units
Groundwater| Soil Gas | Indoor Air | Inhalation |Tetrachloroethene|8.9E+00 | pg/m® [7.2E-01| pg/m® | 2.6E-07 | (ug/m®" | 1.9E-07 |2.0E+00| pg/im® [4.0E+01| pg/m® 0.051
Trichloroethene | 3.8E+00 [ pg/m® |3.1E-01| pg/m® |4.1E-09 | (ug/m®/"' | 1.3E-09 | 8.7E-01| pg/m® |2.0E+00| pg/im® 0.44
Exposure Route Total 2E-07 0.5
Exposure Point Total 2E-07 0.5
Exposure Medium Total 2E-07 0.5
Groundwater Total 2E-07 0.5

ug/m3 = micrograms per cubic meter
RME = reasonable maximum exposure




Table 15

Risk Characterization for Child Visitor from Inhalation of Vapors due to Vapor Intrusion Using On-site Shallow Groundwater Samples

Slab-on-grade Scenario

Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Child Visitor
Receptor Age:. Child
. . Cancer Risk Calculations Non-Cancer Hazard Calculations
. Exposure | Exposure | Exposure Chemlcafl of Exposure P?mt Inhalation Unit Reference
Medium Medium Point Route Potential Concentration Intake Risk Ca[lcer Intake Concentration Haza_lrd
Concern Risk Quotient
Value | Units Value | Units | Value | Units Value | Units | Value | Units
Groundwater Air Indoor Air | Inhalation [Tetrachloroethene|5.0E+00 | pg/m® | 2.3E-02 | pg/m® |2.6E-07 | (ug/m®" [ 6.0E-09 | 2.7E-01 | pg/m® |4.0E+01| pg/m® | 0.0067
Trichloroethene | 3.1E+00 [ pg/m® | 1.4E-02 | pg/m® [4.1E-09| (ug/m®)"! | 5.8E-11 | 1.7E-01 | pg/m® |2.0E+00| pg/m® 0.083
Exposure Route Total 6E-09 0.09
Exposure Point Total 6E-09 0.09
Exposure Medium Total 6E-09 0.09
Groundwater Total 6E-09 0.09

ug/m3 = micrograms per cubic meter

RME = reasonable maximum exposure




Table 16
Risk Characterization for Child Visitor from Inhalation of Vapors due to Vapor Intrusion Using On-site Deep Groundwater Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Child Visitor
Receptor Age:. Child
. . Cancer Risk Calculations Non-Cancer Hazard Calculations
. Exposure | Exposure | Exposure Chemlcafl of Exposure P?mt Inhalation Unit Reference
Medium Medium Point Route Potential Concentration Intake Risk Ca[lcer Intake Concentration Haza_lrd
Concern Risk Quotient
Value | Units | value | Units | Value | Units Value | Units | Value | Units
Groundwater Air Indoor Air | Inhalation [Tetrachloroethene| 1.2E+00 [ pg/m® |5.4E-03 | pg/m® [2.6E-07 | (ug/m®" | 1.4E-09 | 6.3E-02 | pg/m® |4.0E+01| pg/m® | 0.0016
Trichloroethene | 3.1E-01 | pg/m® |1.4E-03| pg/m® |4.1E-09 | (ug/m®"!| 5.8E-12 | 1.7E-02 | pg/m® |2.0E+00| pg/m® | 0.0083
Exposure Route Total 1E-09 0.01
Exposure Point Total 1E-09 0.01
Exposure Medium Total 1E-09 0.01
Groundwater Total 1E-09 0.01

ug/m3 = micrograms per cubic meter
RME = reasonable maximum exposure



Table 17
Risk Characterization for Child Visitor from Inhalation of Vapors due to Vapor Intrusion Using On-site Soil Gas Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Child Visitor
Receptor Age:. Child
. . Cancer Risk Calculations Non-Cancer Hazard Calculations
. Exposure | Exposure | Exposure Chemlcafl of Exposure P?mt Inhalation Unit Reference
Medium Medium Point Route I::otentlal Concentration Intake Risk Ca[lcer Intake Concentration Hazz-_:rd
oncern Risk Quotient
Value | Units | Value | Units | Value | Units Value | Units | Value | Units
Groundwater| Soil Gas | Indoor Air | Inhalation |Benzene 54E-03 [ pg/m® |2.5E-05| pg/m® |7.8E-06 | (ug/m®"' | 1.9E-10 | 2.9E-04 | pg/m® [3.0E+01| pg/m® | 0.000010
1,1-Dichloroethand 4.2E-03 | pg/m® |1.9E-05| pg/m® | 1.6E-06 | (ug/m®" | 3.1E-11 |2.3E-04 | pg/m® | NA | pgm® NA
Ethylbenzene 8.8E-03 | pg/m® [4.0E-05| pg/m® [2.5E-06 | (ug/m®)"' | 1.0E-10 [4.7E-04 | pg/m® |1.0E+03| pg/m® | 0.00000047
Tetrachloroethene| 2.2E+00 | pg/m® |1.0E-02| pg/m® [2.6E-07 | (ug/im®y"' | 2.7E-09 [1.2E-01 | pg/m® [4.0E+01| pg/m® 0.0030
Trichloroethene | 7.4E-01 | pg/m® |3.4E-03| pg/m® |4.1E-09 | (ug/m®' | 1.4E-11 |4.0E-02 | pg/m® [2.0E+00| pg/m® 0.020
Exposure Route Total 3E-09 0.02
Exposure Point Total 3E-09 0.02
Exposure Medium Total 3E-09 0.02
Groundwater Total 3E-09 0.02

ug/m3 = micrograms per cubic meter
NA = not available/not applicable
RME = reasonable maximum exposure



Table 18
Risk Characterization for Child Visitor from Inhalation of Vapors due to Vapor Intrusion Using Off-site Soil Gas Samples
Slab-on-grade Scenario
Reasonable Maximum Exposure
South Settling Lagoon
Moraine, Ohio

Scenario: RME
Scenario Timeframe: Future
Receptor Population: Child Visitor
Receptor Age:. Child
. . Cancer Risk Calculations Non-Cancer Hazard Calculations
. Exposure | Exposure | Exposure Chemlcafl of Exposure P?mt Inhalation Unit Reference
Medium Medium Point Route Potential Concentration Intake Risk Ca[lcer Intake Concentration Haza_lrd
Concern Risk Quotient
Value | Units | Value | Units | Value | Units Value | Units | Value | Units
Groundwater| Soil Gas | Indoor Air | Inhalation |Tetrachloroethene|8.9E+00 | pg/m® |4.1E-02| pg/im® | 2.6E-07 | (ug/m®)' | 1.1E-08 |4.7E-01| pg/m® [4.0E+01| pg/m® | 0.012
Trichloroethene | 3.8E+00 | pg/m® | 1.8E-02| pg/m® [4.1E-09 | (ug/m®)' | 7.2E-11 |2.0E-01| pg/m® [2.0E+00| pg/m® 0.10
Exposure Route Total 1E-08 0.1
Exposure Point Total 1E-08 0.1
Exposure Medium Total 1E-08 0.1
Groundwater Total 1E-08 0.1
ug/m3 = micrograms per cubic meter

RME = reasonable maximum exposure




Table 19

Summary of Risk Characterization Results for the Vapor Intrusion Pathway for a Site Worker
South Settling Lagoon
Moraine, Ohio

Total Excess Total

Scenario Table Lifetime Non-Cancer
Number Cancer Risk Hazard
(unitless) (unitless)

Hypothetical Construction Worker Receptor
Direct contact with soil (ingestion, dermal, inhalation of dust) Table 10 5E-07 NA
Hypothetical Commercial Receptor
Inhalation of vapor in indoor air - slab-on-grade scenario
Using on-site shallow groundwater data Table 11 1E-07 04
Using on-site deep groundwater data Table 12 2E-08 0.04
Using near on-site soil gas data Table 13 5E-08 0.1
Using near off-site soil gas data Table 14 2E-07 0.5
Hypothetical Child Visitor Receptor
Inhalation of vapor in indoor air - slab-on-grade scenario
Using on-site shallow groundwater data Table 15 6E-09 0.09
Using on-site deep groundwater data Table 16 1E-09 0.01
Using near on-site soil gas data Table 17 3E-09 0.02
Using near off-site soil gas data Table 18 1E-08 0.1

NA = not applicable
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Soil ProUCL Outputs
South Settling Lagoon

Moraine, Ohio

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
mber of Bootstrap Operations 2000

Result (arsenic)

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

30
27

2.36
9.16
5.01
1.398
0.808
0.808

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
Sb
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean

SDh

95% MLE (t) UCL

95% MLE (Tiku) UCL

0.844
0.926

4.856
1.611
5.356

4.853
1.596
5.348
5.355

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

13.47
0.372

General Statistics

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

UCL Statistics

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SDin Log Scale

Mean in Original Scale

SD in Original Scale

95% t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

29

3.33%

0.859
2.215
1.578
0.261
-0.213
-0.213

Lognormal Distribution Test with Detected Values Only

0.924
0.926

1.495
0.521
6.18

1557
0.281
4.929
1.443
5.377

5.37
5.397

Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)



nu star

781

A-D Test Statistic 0.991 Nonparametric Statistics
5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method
K-S Test Statistic 0.745 Mean 4.921
5% K-S Critical Value 0.162 SD 1.432
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.266
95% KM (t) UCL 5.373
Assuming Gamma Distribution 95% KM (z) UCL 5.359
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 5.361
Minimum 1.752 95% KM (bootstrap t) UCL 5.473
Maximum 9.16 95% KM (BCA) UCL 5.442
Mean 4.901 95% KM (Percentile Bootstrap) UCL 5.398
Median 4.73 95% KM (Chebyshev) UCL 6.081
SD 1.497 97.5% KM (Chebyshev) UCL 6.583
k star 10.02 99% KM (Chebyshev) UCL 7.569
Theta star 0.489
Nu star 601 Potential UCLs to Use
AppChi2 545.1 95% KM (Chebyshev) UCL 6.081
95% Gamma Approximate UCL 5.403
95% Adjusted Gamma UCL 5.434

Note: DL/2 is not a recommended method.

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (barium)

General Statistics

Number of Valid Data 30
Number of Distinct Detected Data 28

Raw Statistics
Minimum Detected 12
Maximum Detected 77.2
Mean of Detected 39.88
SD of Detected 16.95
Minimum Non-Detect 66

Maximum Non-Detect 66

Number of Detected Data 29
Number of Non-Detect Data 1
Percent Non-Detects  3.33%

Log-transformed Statistics
Minimum Detected 2.485
Maximum Detected 4.346
Mean of Detected 3.589
SD of Detected 0.465
Minimum Non-Detect 419
Maximum Non-Detect 419

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.965
5% Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 39.65
SD 16.7
95% DL/2 (t) UCL 44.83

Maximum Likelihood Estimate(MLE) Method N/A

MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 4.818
Theta Star 8.277
nu star 279.5

A-D Test Statistic 0.189
5% A-D Critical Value 0.747
K-S Test Statistic 0.747
5% K-S Critical Value 0.163

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum 12

Maximum 77.2

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.969
5% Shapiro Wilk Critical Value 0.926

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean 3.586
SD 0.457
95% H-Stat (DL/2) UCL 47.15

Log ROS Method
Mean in Log Scale 3.589
SDin Log Scale 0.456
Mean in Original Scale 39.73
SD in Original Scale 16.67
95% t UCL 44.9
95% Percentile Bootstrap UCL 44.83
95% BCA Bootstrap UCL 44.97

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 39.83
SD 16.61
SE of Mean 3132
95% KM (t) UCL 45.16
95% KM (z) UCL 44.99
95% KM (jackknife) UCL 45.16
95% KM (bootstrap t) UCL 45.44
95% KM (BCA) UCL 45.26



Mean

Median

Sb

k star

Theta star

Nu star

AppChi2

95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

39.98
38.15
16.66
4.992
8.008
299.5
260.5
45.98
46.36

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Bootstrap) UCL

45.1
53.49
59.4
7

45.16
45.1

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (benzo(a)anthracene)

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

General Statistics

30
4

550
7560
2519
3368

330
3300

Note: Data have multiple DLs - Use of KM Method is recommer
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Detect Percentage

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge properly

0.693
0.748

1139
1398
1572

N/A

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

26
86.67%

6.31
8.931
7.252
1.156
5.799
8.102

29

96.67%

Lognormal Distribution Test with Detected Values Only

0.846
0.748

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SDin Log Scale

Mean in Original Scale

SD in Original Scale

95% t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

6.436
1.177
2255

4.267
1.922
448.6

1379
876.2
898.4

1185

Data Distribution Test with Detected Values Only

0.416 Data appear Gamma Distributed at 5% Significance Level

6060
3.325



A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.608
0.667
0.667
0.402

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

1E-12
176631
40504
22811
47340
0.216
187321
12.97
5.875
89444
N/A

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL

839.4
1257

266.8
1293
1278
1188
2365

N/A
1748
2002
2505
3494

1293

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (benzo(a)pyrene)

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

General Statistics

30
9

242
6140
1382
1853

165
1650

Note: Data have multiple DLs - Use of KM Method is recommer
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Detect Percentage

Warning: There are only 9 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge properly

0.634
0.829

769.4
1101
111

N/A

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

21
70.00%

5.489
8.723
6.695
1.029
5.106
7.409

28

93.33%

Lognormal Distribution Test with Detected Values Only

0.932
0.829

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SDin Log Scale

Mean in Original Scale

SD in Original Scale

95% t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

6.019
1.198
1548

5.252
1.465
551.9

1140
905.6
922.4

1155

Data Distribution Test with Detected Values Only

0.786 Data appear Gamma Distributed at 5% Significance Level

1757
14.16



A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.541
0.742
0.742
0.286

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

1E-12
8722
2377
1431
2496
0.192
12358
11.54
4.927
5569
5864

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL

656.9
1091
218.1
1027
1016
988.9
1448
1249
1059
1607
2019
2827

1027

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (benzo(b)fluoranthene)

General Statistics
Number of Valid Data 30 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 23
Percent Non-Detects 76.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 449 Minimum Detected 6.107
Maximum Detected 8230 Maximum Detected 9.016
Mean of Detected 2031 Mean of Detected 7.104
SD of Detected 2771 SD of Detected 0.984
Minimum Non-Detect 330 Minimum Non-Detect 5.799
Maximum Non-Detect 3300 Maximum Non-Detect 8.102
Note: Data have multiple DLs - Use of KM Method is recommer Number treated as Non-Detect 29
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage  96.67%

Warning: There are only 7 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.606 Shapiro Wilk Test Statistic 0.881
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
Mean 1244 Mean 6.57
SD 1488 SD 1.15
95% DL/2 (t) UCL 1705 95% H-Stat (DL/2) UCL 2447

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 5.452

SDin Log Scale 1.485

Mean in Original Scale 697

SD in Original Scale 1511

95% t UCL 1166

95% Percentile Bootstrap UCL 1218
95% BCA Bootstrap UCL 1501

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.7311ata Follow Appr. Gamma Distribution at 5% Significance Levt
Theta Star 2778
nu star 10.23



A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.717
0.726
0.726
0.319

)ata follow Appr. Gamma Distribution at 5% Significance Leve

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

1E-12
19080
5322
3464
5392
0.24
22193
14.39
6.838
11198
11711

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL

907.3
1412
286.4
1394
1378
1353
2149
1736
1480
2156
2696
3757

1394

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (chromium)

General Statistics

Number of Valid Data 30
Number of Distinct Detected Data 3

Raw Statistics
Minimum Detected 13
Maximum Detected 20
Mean of Detected 15.25
SD of Detected 3.202
Minimum Non-Detect 13

Maximum Non-Detect 130

Note: Data have multiple DLs - Use of KM Method is recommer
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data 4
Number of Non-Detect Data 26
Percent Non-Detects 86.67%

Log-transformed Statistics
Minimum Detected 2.565
Maximum Detected 2.996
Mean of Detected 2.7
SD of Detected 0.194
Minimum Non-Detect 2.565
Maximum Non-Detect 4.868

Number treated as Non-Detect 30
Number treated as Detected 0
Single DL Non-Detect Percentage 100.00%

Warning: There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.753
5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 9.617
SD 10.94
95% DL/2 (t) UCL 13.01

Maximum Likelihood Estimate(MLE) Method N/A

MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 8.608
Theta Star 1.772

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.777
5% Shapiro Wilk Critical Value 0.748

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean 2.06
SD 0.497
95% H-Stat (DL/2) UCL 10.63

Log ROS Method
Mean in Log Scale 1.798
SDin Log Scale 0.551
Mean in Original Scale 7
SD in Original Scale 4.078
95% t UCL 8.265
95% Percentile Bootstrap UCL 8.258
95% BCA Bootstrap UCL 8.418

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level



nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

68.87

0.661
0.657
0.657
0.394

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

12.05
28.87
22.25
23.52
5.131
15.27
1.457
916.2
846.9
24.07

N/A

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Bootstrap) UCL

13.31
1.289
0.276
13.78
13.77
13.99
14.49

N/A
14.62
1452
15.04
16.06

13.78
14.62

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (chrysene)

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

General Statistics

30
6

341
8240
1951
3099

330
3300

Note: Data have multiple DLs - Use of KM Method is recommer
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data 6
Number of Non-Detect Data 24
Percent Non-Detects 80.00%

Log-transformed Statistics
Minimum Detected 5.832
Maximum Detected 9.017
Mean of Detected 6.848
SD of Detected 1.179
Minimum Non-Detect 5.799
Maximum Non-Detect 8.102

Number treated as Non-Detect 29
Number treated as Detected 1
Single DL Non-Detect Percentage  96.67%

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge properly

0.595
0.788

1182
1498
1647

N/A

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

0.518
3768
6.215

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.849
5% Shapiro Wilk Critical Value 0.788

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean 6.498
SD 1.142
95% H-Stat (DL/2) UCL 2243

Log ROS Method
Mean in Log Scale 4.667
SDin Log Scale 1.777
Mean in Original Scale 522.5
SD in Original Scale 1500
95% t UCL 987.9
95% Percentile Bootstrap UCL 1041
95% BCA Bootstrap UCL 1400

Data Distribution Test with Detected Values Only

Data appear Lognormal at 5% Significance Level



A-D Test Statistic 0.768 Nonparametric Statistics
5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method
K-S Test Statistic 0.719 Mean 717.9
5% K-S Critical Value 0.343 SD 1419
Data not Gamma Distributed at 5% Significance Level SE of Mean 288
95% KM (t) UCL 1207
Assuming Gamma Distribution 95% KM (z) UCL 1192
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 1167
Minimum 1E-12 95% KM (bootstrap t) UCL 2422
Maximum 41126 95% KM (BCA) UCL 1481
Mean 9434 95% KM (Percentile Bootstrap) UCL 1395
Median 5768 95% KM (Chebyshev) UCL 1973
SD 11074 97.5% KM (Chebyshev) UCL 2516
k star 0.179 99% KM (Chebyshev) UCL 3583
Theta star 52778
Nu star 10.72 Potential UCLs to Use
AppChi2 4.399 95% KM (BCA) UCL 1481
95% Gamma Approximate UCL 22996
95% Adjusted Gamma UCL 24277

Note: DL/2 is not a recommended method.

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (copper)

General Statistics

Number of Valid Data 30
Number of Distinct Detected Data 13

Raw Statistics
Minimum Detected 75
Maximum Detected 15
Mean of Detected 10.35
SD of Detected 1.885
Minimum Non-Detect 6.6

Maximum Non-Detect 66

Note: Data have multiple DLs - Use of KM Method is recommer
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data 27
Number of Non-Detect Data 3
Percent Non-Detects 10.00%

Log-transformed Statistics
Minimum Detected 2.015
Maximum Detected 2.708
Mean of Detected 2.322
SD of Detected 0.179
Minimum Non-Detect 1.887
Maximum Non-Detect 419

Number treated as Non-Detect 30
Number treated as Detected 0
Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.943
5% Shapiro Wilk Critical Value 0.923

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 10.64
SD 4.921
95% DL/2 (t) UCL 12.16

Maximum Likelihood Estimate(MLE) Method N/A

MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 28.72
Theta Star 0.36
nu star 1551

A-D Test Statistic 0.456
5% A-D Critical Value 0.744
K-S Test Statistic 0.744
5% K-S Critical Value 0.168

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.96
5% Shapiro Wilk Critical Value 0.923

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean 2.286
SD 0.403
95% H-Stat (DL/2) UCL 12.27

Log ROS Method
Mean in Log Scale 2.292
SDin Log Scale 0.201
Mean in Original Scale 10.09
SD in Original Scale 2.016
95% t UCL 10.72
95% Percentile Bootstrap UCL 10.69
95% BCA Bootstrap UCL 10.72

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 10.16
SD 1.926
SE of Mean 0.364
95% KM (t) UCL 10.77
95% KM (z) UCL 10.75



Gamma ROS Statistics using Extrapolated Data
Minimum

Maximum

Mean

Median

Sb

k star

Theta star

Nu star

AppChi2

95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

5.832
15
10.1
10
2.068
21.66
0.466
1300
1217
10.79
10.83

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Bootstrap) UCL

10.76
10.78

10.8
10.76
11.74
12.43
13.78

10.77
10.76

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (fluoranthene)

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

General Statistics

30
1

337
10200
2543
2816
330
3300

Note: Data have multiple DLs - Use of KM Method is recommer
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method

MLE yields a negative mean

0.731
0.85

1581
1908
2173

N/A

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.973
2613
21.41

0.283
0.747
0.747
0.261

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

1"
19
63.33%

5.82
9.23
7.392
0.992
5.799
8.102

27

90.00%

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

0.985
0.85

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SDin Log Scale

Mean in Original Scale

SD in Original Scale

95% t UCL

95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

6.789
1.185
3258

6.206
1.37
1202
1992
1820
1845
2063

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL

1318
1931
384.9
1972
1951



Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

1E-12
10200
2931
2343
2815
0.196
14921
11.79
5.087
6792
7147

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL

1894
2436
2234
2069
2995
3721
5147

1972

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Result (lead)

General Statistics

Number of Valid Observations 30

Raw Statistics
Minimum 5.51
Maximum 23.2
Mean 9.176
Median 7.945
SD 3.851
Coefficient of Variation 0.42
Skewness 2.293

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.761
Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 10.37
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 10.65
95% Modified-t UCL (Johnson-1978) 10.42

Gamma Distribution Test
k star (bias comrected) 7.372
Theta Star 1.245
MLE of Mean 9.176
MLE of Standard Deviation 3.38
nu star 442.3
Approximate Chi Square Value (.05) 394.6
Adjusted Level of Significance 0.041
Adjusted Chi Square Value 392

Anderson-Darling Test Statistic 1.122

Anderson-Darling 5% Critical Value 0.746

Kolmogorov-Smirmov Test Statistic 0.161
Kolmogorov-Smirnov 5% Critical Value 0.16

Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 10.29

95% Adjusted Gamma UCL 10.36

Potential UCL to Use

Number of Distinct Observations 28

Log-transformed Statistics
Minimum of Log Data 1.707
Maximum of Log Data 3.144
Mean of log Data 2.154
SD of log Data 0.337

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.91
Shapiro Wilk Critical Value 0.927

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 10.23
95% Chebyshev (MVUE) UCL 11.6
97.5% Chebyshev (MVUE) UCL 12.68
99% Chebyshev (MVUE) UCL 14.8

Data Distribution

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
95% CLT UCL 10.33
95% Jackknife UCL 10.37
95% Standard Bootstrap UCL 10.29
95% Bootstrap-t UCL 11.11
95% Hall's Bootstrap UCL 15.26
95% Percentile Bootstrap UCL 10.39
95% BCA Bootstrap UCL 10.73
95% Chebyshev(Mean, Sd) UCL 12.24
97.5% Chebyshev(Mean, Sd) UCL 13.57
99% Chebyshev(Mean, Sd) UCL 16.17

Use 95% Student's-t UCL 10.37
or 95% Modified-t UCL 10.42

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.



Result (manganese)

General Statistics

Number of Valid Observations 30

Raw Statistics
Minimum 181
Maximum 680
Mean 341.3
Median 339.5
SD 93.53
Coefficient of Variation 0.274
Skewness 1.423

Number of Distinct Observations 28

Log-transformed Statistics
Minimum of Log Data 5.198
Maximum of Log Data 6.522
Mean of log Data 5.799
SD of log Data 0.261

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.901
Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 370.3
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 374.2
95% Modified-t UCL (Johnson-1978) 371.1

Gamma Distribution Test

k star (bias corrected) 13.65
Theta Star 25.01
MLE of Mean 341.3

MLE of Standard Deviation 92.4
nu star 818.7
Approximate Chi Square Value (.05) 753.3
Adjusted Level of Significance 0.041
Adjusted Chi Square Value 749.7

Anderson-Darling Test Statistic 0.361

Anderson-Darling 5% Critical Value 0.745

Kolmogorov-Smimov Test Statistic 0.106
Kolmogorov-Smirnov 5% Critical Value 0.16

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 371

95% Adjusted Gamma UCL 372.8

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.971
Shapiro Wilk Critical Value 0.927

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 372.5
95% Chebyshev (MVUE) UCL 413
97.5% Chebyshev (MVUE) UCL 444
99% Chebyshev (MVUE) UCL 505

Data Distribution

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 369.4
95% Jackknife UCL 370.3
95% Standard Bootstrap UCL 368.4
95% Bootstrap-t UCL 374.7
95% Hall's Bootstrap UCL 384.5
95% Percentile Bootstrap UCL 371.3
95% BCA Bootstrap UCL 373.8
95% Chebyshev(Mean, Sd) UCL 415.8

97.5% Chebyshev(Mean, Sd) UCL 448

99% Chebyshev(Mean, Sd) UCL 511.2

Use 95% Approximate Gamma UCL 371

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)



and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Result (mercury)

General Statistics

Number of Valid Observations 30

Raw Statistics

Minimum 0.009

Maximum 0.041
Mean 0.0201

Median 0.019

SD 0.00721

Coefficient of Variation 0.359
Skewness 0.801

Number of Distinct Observations 18

Log-transformed Statistics
Minimum of Log Data -4.711
Maximum of Log Data -3.194
Mean of log Data -3.968
SD of log Data 0.358

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.949
Shapiro Wilk Critical Value 0.927

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 0.0223
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 0.0225
95% Modified-t UCL (Johnson-1978) 0.0224

Gamma Distribution Test
k star (bias corrected) 7.526
Theta Star 0.00267
MLE of Mean 0.0201
MLE of Standard Deviation 0.00733
nu star 451.6
Approximate Chi Square Value (.05) 403.3
Adjusted Level of Significance 0.041
Adjusted Chi Square Value 400.7

Anderson-Darling Test Statistic 0.265

Anderson-Darling 5% Critical Value 0.746

Kolmogorov-Smimov Test Statistic 0.106
Kolmogorov-Smirnov 5% Critical Value 0.16

Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution
95% Approximate Gamma UCL 0.0225

95% Adjusted Gamma UCL 0.0227

Potential UCL to Use

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.982
Shapiro Wilk Critical Value 0.927

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 0.0228
95% Chebyshev (MVUE) UCL 0.026
97.5% Chebyshev (MVUE) UCL 0.0285
99% Chebyshev (MVUE) UCL 0.0335

Data Distribution

Data appear Normal at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 0.0223
95% Jackknife UCL 0.0223
95% Standard Bootstrap UCL 0.0223
95% Bootstrap-t UCL 0.0225
95% Hall's Bootstrap UCL 0.0227
95% Percentile Bootstrap UCL 0.0222
95% BCA Bootstrap UCL 0.0226
95% Chebyshev(Mean, Sd) UCL 0.0258
97.5% Chebyshev(Mean, Sd) UCL 0.0283
99% Chebyshev(Mean, Sd) UCL 0.0332

Use 95% Student's-t UCL 0.0223



These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.

Result (nickel)

General Statistics
Number of Valid Data 30 Number of Detected Data 29
Number of Distinct Detected Data 18 Number of Non-Detect Data 1
Percent Non-Detects  3.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 5 Minimum Detected 1.609
Maximum Detected 15 Maximum Detected 2.708
Mean of Detected 9.679 Mean of Detected 2.237
SD of Detected 2524 SD of Detected 0.265
Minimum Non-Detect 33 Minimum Non-Detect 3.497
Maximum Non-Detect 33 Maximum Non-Detect 3.497
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.969
5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
Mean 9.907 Mean 2.256
SD 2775 SD 0.281
95% DL/2 (t) UCL 10.77 95% H-Stat (DL/2) UCL 10.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 2237

SDin Log Scale 0.261

Mean in Original Scale 9.669

SD in Original Scale 2.48

95% t UCL 10.44

95% Percentile Bootstrap UCL 10.39
95% BCA Bootstrap UCL 10.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 13.63 Data appear Normal at 5% Significance Level
Theta Star 0.71
nu star 790.6

A-D Test Statistic 0.383 Nonparametric Statistics
5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method
K-S Test Statistic 0.745 Mean 9.679
5% K-S Critical Value 0.162 SD 248
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.469

95% KM (t) UCL 10.48



Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

15
9.698

10
2.482
14.13
0.686
847.6
781.1
10.52
10.57

95% KM (z) UCL

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Bootstrap) UCL

10.45
10.48
10.52
10.47
10.47
11.72
12.61
14.34

10.48
10.47

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.

Result (phenanthrene)

General Statistics

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

30
6

544
3480
1401
1157

330
3300

Note: Data have multiple DLs - Use of KM Method is recommer

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Detect Percentage

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

0.813
0.788

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

24
80.00%

6.299
8.155
6.985
0.772
5.799
8.102

29

96.67%

Lognormal Distribution Test with Detected Values Only

0.867
0.788

Data appear Lognormal at 5% Significance Level



Assuming Normal Distribution
DL/2 Substitution Method
Mean 1072
SD 832.2
95% DL/2 (t) UCL 1330

Maximum Likelihood Estimate(MLE) Method N/A

MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 1.149
Theta Star 1219
nu star 13.79

A-D Test Statistic 0.485
5% A-D Critical Value 0.704
K-S Test Statistic 0.704
5% K-S Critical Value 0.336

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum 1E-12
Maximum 7201

Mean 2849
Median 2707
SD 2017

k star 0.418

Theta star 6816

Nu star 25.08

AppChi2  14.67

95% Gamma Approximate UCL 4870
95% Adjusted Gamma UCL 5028

Note: DL/2 is not a recommended method.

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean 6.526
SD 1.091
95% H-Stat (DL/2) UCL 2094

Log ROS Method
Mean in Log Scale 5.601
SDin Log Scale 1.119
Mean in Original Scale 507.9
SD in Original Scale 710.3
95% t UCL 728.3
95% Percentile Bootstrap UCL 739.1
95% BCA Bootstrap UCL 8221

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method

Mean 778.7
SD 620.1
SE of Mean 141

95% KM (t) UCL 1018

95% KM (z) UCL 1011

95% KM (jackknife) UCL 995.4

95% KM (bootstrap t) UCL 1205

95% KM (BCA) UCL 1402

95% KM (Percentile Bootstrap) UCL 1258
95% KM (Chebyshev) UCL 1393

97.5% KM (Chebyshev) UCL 1659

99% KM (Chebyshev) UCL 2181

Potential UCLs to Use
95% KM (t) UCL 1018
95% KM (Percentile Bootstrap) UCL 1258

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.

Result (pyrene)

General Statistics

Number of Valid Data 30
Number of Distinct Detected Data 10

Number of Detected Data 10
Number of Non-Detect Data 20
Percent Non-Detects 66.67%



Raw Statistics Log-transformed Statistics

Minimum Detected 342 Minimum Detected 5.835

Maximum Detected 12200 Maximum Detected 9.409

Mean of Detected 2513 Mean of Detected 7.279

SD of Detected 3535 SD of Detected 1.021

Minimum Non-Detect 330 Minimum Non-Detect 5.799

Maximum Non-Detect 3300 Maximum Non-Detect 8.102

Note: Data have multiple DLs - Use of KM Method is recommer Number treated as Non-Detect 28
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage  93.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.96
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
Mean 1542 Mean 6.751
SD 2175 SD 1.16
95% DL/2 (t) UCL 2216 95% H-Stat (DL/2) UCL 2987

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 6.045

SDin Log Scale 1.398

Mean in Original Scale 1120

SD in Original Scale 2253

95% t UCL 1819

95% Percentile Bootstrap UCL 1874
95% BCA Bootstrap UCL 2208

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.797 Data appear Gamma Distributed at 5% Significance Level
Theta Star 3152
nu star 15.95

A-D Test Statistic 0.595 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method
K-S Test Statistic 0.747 Mean 1233
5% K-S Critical Value 0.274 SD 2180
Data appear Gamma Distributed at 5% Significance Level SE of Mean 431.4
95% KM (t) UCL 1966
Assuming Gamma Distribution 95% KM (z) UCL 1943
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 1872
Minimum 1E-12 95% KM (bootstrap t) UCL 3002
Maximum 13048 95% KM (BCA) UCL 2248
Mean 3537 95% KM (Percentile Bootstrap) UCL 2057
Median 2151 95% KM (Chebyshev) UCL 3114

SDh 3923 97.5% KM (Chebyshev) UCL 3927



k star 0.188 99% KM (Chebyshev) UCL 5526
Theta star 18768
Nu star 11.31 Potential UCLs to Use
AppChi2 4.774 95% KM (t) UCL 1966
95% Gamma Approximate UCL 8376
95% Adjusted Gamma UCL 8827
Note: DL/2 is not a recommended method.

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.

Result (selenium)

General Statistics
Number of Valid Data 30 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 21
Percent Non-Detects  70.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.189 Minimum Detected  -1.666
Maximum Detected 0.518 Maximum Detected  -0.658
Mean of Detected 0.322 Mean of Detected -1.18
SD of Detected 0.107 SD of Detected 0.319
Minimum Non-Detect 0.159 Minimum Non-Detect  -1.839
Maximum Non-Detect 0.323 Maximum Non-Detect -1.13
Note: Data have multiple DLs - Use of KM Method is recommer Number treated as Non-Detect 27
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage  90.00%

Warning: There are only 9 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.957
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.156 Mean  -2.088
Sb 0.125 SD 0.64
95% DL/2 (t) UCL 0.195 95% H-Stat (DL/2) UCL 0.195

Maximum Likelihood Estimate(MLE) Method Log ROS Method



Mean 0.0177

SD 0.241

95% MLE (f) UCL  0.0923
95% MLE (Tiku) UCL 0.331

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 7.358
Theta Star  0.0437
nu star 132.4

A-D Test Statistic 0.341
5% A-D Critical Value 0.722
K-S Test Statistic 0.722
5% K-S Critical Value 0.279

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum 0.189
Maximum 0.518

Mean 0.318
Median 0.306
SD  0.0585

k star 29.97

Theta star  0.0106

Nu star 1798

AppChi2 1701

95% Gamma Approximate UCL 0.336
95% Adjusted Gamma UCL 0.338

Note: DL/2 is not a recommended method.

Meanin Log Scale  -1.897

SDin Log Scale 0.55

Mean in Original Scale 0.176

SD in Original Scale 0.115

95% t UCL 0.212

95% Percentile Bootstrap UCL 0.212
95% BCA Bootstrap UCL 0.217

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics

Kaplan-Meier (KM) Method
Mean 0.229
SD  0.0824
SE of Mean 0.016
95% KM (t) UCL 0.257
95% KM (z) UCL 0.256
95% KM (jackknife) UCL 0.259
95% KM (bootstrap t) UCL 0.267
95% KM (BCA) UCL 0.306
95% KM (Percentile Bootstrap) UCL 0.294
95% KM (Chebyshev) UCL 0.299
97.5% KM (Chebyshev) UCL 0.329
99% KM (Chebyshev) UCL 0.389

Potential UCLs to Use
95% KM (t) UCL 0.257
95% KM (Percentile Bootstrap) UCL 0.294

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.

Result (thallium)

General Statistics

Number of Valid Data 30
Number of Distinct Detected Data 13

Raw Statistics
Minimum Detected 0.34
Maximum Detected 0.565
Mean of Detected 0.423
SD of Detected  0.0755
Minimum Non-Detect 0.318

Number of Detected Data 15
Number of Non-Detect Data 15
Percent Non-Detects 50.00%

Log-transformed Statistics
Minimum Detected  -1.079
Maximum Detected  -0.571
Mean of Detected  -0.875
SD of Detected 0.175
Minimum Non-Detect  -1.146



Maximum Non-Detect 0.333

Note: Data have multiple DLs - Use of KM Method is recommer

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Maximum Non-Detect -1.1
Number treated as Non-Detect 15
Number treated as Detected 15

Single DL Non-Detect Percentage  50.00%

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.898
5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 0.292
SD 0.143
95% DL/2 (t) UCL 0.337

Maximum Likelihood Estimate(MLE) Method
Mean 0.331
SD 0.117
95% MLE (t) UCL 0.367
95% MLE (Tiku) UCL 0.376

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 27.8
Theta Star  0.0152
nu star 833.9

A-D Test Statistic 0.598
5% A-D Critical Value 0.735
K-S Test Statistic 0.735
5% K-S Critical Value 0.221

)ata follow Appr. Gamma Distribution at 5% Significance Leve

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum 0.34
Maximum 0.565

Mean 0.423
Median 0.424
SD  0.0526

k star 61.9

Theta star 0.00683

Nu star 3714

AppChi2 3573

95% Gamma Approximate UCL 0.44
95% Adjusted Gamma UCL 0.441

Note: DL/2 is not a recommended method.

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.901
5% Shapiro Wilk Critical Value 0.881

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean  -1.348
SD 0.496
95% H-Stat (DL/2) UCL 0.352

Log ROS Method
Meanin Log Scale  -1.111
SD in Log Scale 0.273
Mean in Original Scale 0.342
SDin Original Scale  0.0986
95% t UCL 0.372
95% Percentile Bootstrap UCL 0.373
95% BCA Bootstrap UCL 0.373

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics

Kaplan-Meier (KM) Method
Mean 0.381
SD  0.0662
SEofMean 0.0125
95% KM (t) UCL 0.403
95% KM (z) UCL 0.402
95% KM (jackknife) UCL 0.402
95% KM (bootstrap t) UCL 0.409
95% KM (BCA) UCL 0.406
95% KM (Percentile Bootstrap) UCL 0.404
95% KM (Chebyshev) UCL 0.436
97.5% KM (Chebyshev) UCL 0.46
99% KM (Chebyshev) UCL 0.506

Potential UCLs to Use
95% KM (t) UCL 0.403
95% KM (Percentile Bootstrap) UCL 0.404



te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.

Result (zinc)

General Statistics
Number of Valid Data 30 Number of Detected Data 29
Number of Distinct Detected Data 24 Number of Non-Detect Data 1
Percent Non-Detects  3.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 19 Minimum Detected 2944
Maximum Detected 64 Maximum Detected 4.159
Mean of Detected 341 Mean of Detected 3.493
SD of Detected 9.663 SD of Detected 0.272
Minimum Non-Detect 170 Minimum Non-Detect 5.136
Maximum Non-Detect 170 Maximum Non-Detect 5.136

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.944 Shapiro Wilk Test Statistic 0.992
5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
Mean 35.8 Mean 3.525
Sb 13.29 SD 0.319
95% DL/2 (t) UCL 39.92 95% H-Stat (DL/2) UCL 39.77

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 3.493

SDin Log Scale 0.267

Mean in Original Scale 34.06

SD in Original Scale 9.498

95% t UCL 37.01

95% Percentile Bootstrap UCL 36.96
95% BCA Bootstrap UCL 36.93

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 12.51 Data appear Normal at 5% Significance Level
Theta Star 2.727
nu star 7254

A-D Test Statistic 0.151 Nonparametric Statistics
5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method
K-S Test Statistic 0.745 Mean 341

5% K-S Critical Value 0.162 SD 9.495



Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
Sb
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

19

64
34.17
33.5
9.502
12.96
2.636
777.7
714
37.22
374

SE of Mean

95% KM (t) UCL

95% KM (z) UCL

95% KM (jackknife) UCL

95% KM (bootstrap t) UCL

95% KM (BCA) UCL

95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Bootstrap) UCL

1.794
37.15
37.06
37.15
37.73
37
371
41.93
45.31
51.96

37.15
371

te: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC

hese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006

For additional insight, the user may want to consult a statistician.



Deep Groundwater ProUCL Outputs
South Settling Lagoon
Moraine, Ohio

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File WorkSheet.wst
Full Precision OFF
Confidence Coefficient 95%
mber of Bootstrap Operations 2000

Result (tetrachloroethene)

General Statistics
Number of Valid Data 19 Number of Detected Data 13
Number of Distinct Detected Data 13 Number of Non-Detect Data 6
Percent Non-Detects 31.58%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.35 Minimum Detected -1.05
Maximum Detected 120 Maximum Detected 4.787
Mean of Detected 32.37 Mean of Detected 2.205
SD of Detected 36.43 SD of Detected 2.166
Minimum Non-Detect 1 Minimum Non-Detect 0
Maximum Non-Detect 1 Maximum Non-Detect 0
UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.834 Shapiro Wilk Test Statistic 0.832
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
Mean 22.31 Mean 1.29
sD 33.42 sD 2.246
95% DL/2 (t) UCL 35.6 95% H-Stat (DL/2) UCL 541.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 1.421

SD in Log Scale 2.215

Mean in Original Scale 22.53

SD in Original Scale 33.27

95% t UCL 35.76

95% Percentile Bootstrap UCL 35.65
95% BCA Bootstrap UCL 38.76



Deep Groundwater ProUCL Outputs

South Settling Lagoon
Moraine, Ohio

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

Data Distribution Test with Detected Values Only

0.435 Data appear Gamma Distributed at 5% Significance Level

74.36
11.32

0.79
0.79
0.79
0.25

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
sD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

0.35
120
27.57
22
316
0.537
51.32
20.41
11.16
50.44
53.29

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
sD
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (BCA) UCL

22.35
32.5
7.76

35.81

35.11

35.63
419

34.68

35.93

56.17

70.81

99.56

34.68

ote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
lhese recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
For additional insight, the user may want to consult a statistician.



Deep Groundwater ProUCL Outputs
South Settling Lagoon
Moraine, Ohio

Result (trichloroethene)

General Statistics

Number of Valid Observations 19

Raw Statistics
Minimum 1.3
Maximum 31
Mean 9.568
Median 5.3
SD 8.839
Coefficient of Variation 0.924
Skewness 1.06

Number of Distinct Observations 18

Log-transformed Statistics
Minimum of Log Data 0.262
Maximum of Log Data 3.434
Mean of log Data 1.812
SD of log Data 1.006

Relevant UCL Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.839
Shapiro Wilk Critical Value 0.901
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL 13.08
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 13.43
95% Modified-t UCL (Johnson-1978) 13.17

Gamma Distribution Test

k star (bias corrected) 1.097
Theta Star 8.719
MLE of Mean 9.568
MLE of Standard Deviation 9.134

nu star 41.7

Approximate Chi Square Value (.05) 27.9

Adjusted Level of Significance 0.0369

Adjusted Chi Square Value 26.92

Anderson-Darling Test Statistic 0.646
Anderson-Darling 5% Critical Value 0.763
Kolmogorov-Smirnov Test Statistic 0.175
Kolmogorov-Smirnov 5% Critical Value 0.203

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL 14.3
95% Adjusted Gamma UCL 14.83

Potential UCL to Use

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.936
Shapiro Wilk Critical Value 0.901
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL 18.92
95% Chebyshev (MVUE) UCL 20.78
97.5% Chebyshev (MVUE) UCL 25.53
99% Chebyshev (MVUE) UCL 34.87

Data Distribution
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
95% CLT UCL 12.9

95% Jackknife UCL 13.08
95% Standard Bootstrap UCL 12.86
95% Bootstrap-t UCL 14.08
95% Hall's Bootstrap UCL 13.39
95% Percentile Bootstrap UCL 12.86
95% BCA Bootstrap UCL 13.26
95% Chebyshev(Mean, Sd) UCL 18.41
97.5% Chebyshev(Mean, Sd) UCL 22.23
99% Chebyshev(Mean, Sd) UCL 29.74

Use 95% Approximate Gamma UCL 14.3

ote: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UC
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). For additional insight, the user may want to consult a statistician.









MEMO

Phase 1 DGR™ includes installation of two injection wells and three extraction wells; installation of three
Conex boxes containing groundwater treatment systems; and subgrade trenching/piping to convey water
to and from the treatment system at the closed South Settling Lagoon (SSL) property at the Site. Two
existing injection wells at the property will be incorporated into the system. The activities planned at the
closed SSL will be completed in accordance with the approved Phase 1 DGR™ Interim Measure Design
Report and Work Plan (Arcadis, 2018; Report). Figure 1 shows the general project layout, Figure 2 shows
an example cross section, and Figures 3 and 4 include design details associated with the project.

The SSL was closed per Ohio Administrative Code (OAC) 3745-66-11 by solidifying sludge in-situ,
backfilling the basins with material from existing on-site soil stockpiles or imported material, and
constructing a vegetated soil cover as documented in the Certification of Lagoon Closure Report (CRA,
2001). Three extraction wells and portions of the subgrade piping will be installed in the cover at the SSL.
The injection wells, the Conex boxes containing the treatment systems, and portions of the subgrade
piping will not be installed through the cover. None of the work will be within the limits of the waste units.
The cover will be restored around the extraction wells and applicable portions of the piping. Based on the
criteria set forth in OAC 3745-50-51 (K.3 of the Appendix) and per the Ohio EPA’s recommendation, the
modification of the cover at the proposed three extraction well points and portions of subgrade piping
constitute a Class 3 Modification.

The following information is being provided as an appendix to the Lagoon Closure Report.

1. Name of the facility, if any, and type of facility

Name: RACER Trust Moraine Facilities — The work will be completed on the SSL portion of the Site.
Type: The Site is a former automotive manufacturing facility with current mixed industrial/commercial use.
The SSL portion of the Site is vacant.

2. Address of the Site

3600 Dryden Road
Moraine, Ohio 45439

3. County and township in which the Site is located

County: Montgomery
Township: Moraine

4. Name, address, and telephone number of a person to contact for additional information regarding the
activities at the Site

Pamela Barnett

Cleanup Manager (DE, LA, MA, OH, PA, VA)
RACER Trust

500 Woodward Avenue, Suite 2650

Detroit, Michigan 48226

937-751-8635

5. Size of the Site

The Site is approximately 423 acres and consists of 12 parcels. The parcel that the SSL is located on is
owned by RACER Properties, LLC and is 18.174 acres.
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6. Identification of type and amount of waste present at the Site, including a description of the process
that created the waste and time period of waste disposal

Based on the Lagoon Closure Plan (CRA, 2000), approximately 60,700 cubic yards of sludge was present
in the SSL. The June 13, 1988 Resource Conservation and Recovery Act (RCRA) Part A Permit
Application indicated that the sludges within the SSL were generated by a mixed wastewater stream from
the following processes:

Wastewater treatment sludges from electroplating operations (Waste Code F006)

Spent cyanide plating bath solutions from electroplating operations (Waste Code F007)

Spent stripping and cleaning bath solutions from electroplating operations (Waste Code F009)
Quenching wastewater treatment sludges from metal heat treating operations (F012)
Wastewater treatment sludges from the chemical conversion coating of aluminum (FO19)

Per the Lagoon Closure Plan, the SSL received waste from 1965 to November 1985.

7. Description of activities proposed at the Site

The following is a summary of the planned activities. It should be noted that all the work will be completed
outside the limits of the waste that was present at the Site.

¢ Drilling will be completed within the lagoon cover area (between the boundaries of the former basins)
for the three proposed extraction wells at the Site. The two proposed injection wells will be installed
outside the extent of the cover. To avoid the former waste units during construction activities (i.e.,
drilling and piping installation), measurements from the historic construction drawings included in the
Lagoon Closure Plan (CRA, 2000) and the Certification of Lagoon Closure Report (CRA, 2001) will be
used to survey and flag the limits of the former waste units. Additionally, the extent of the cover
system will be flagged to verify the only work that completed through the cover is the three extraction
wells and a portion of the subgrade piping. The work proposed to be completed through the cover will
be completed approximately 50 feet from the limits of the former waste units. While it is not anticipated
that waste will be encountered during the planned activities, if observations of waste are noted during
construction, work will be stopped to ensure compliance with OAC-3745-27-13, the Ohio EPA will be
notified, and alternate locations for the system components will be evaluated.

+ Initial soil borings will be advanced at each of the two injection well and three extraction well locations,
to the regional clay till (approximately 60 feet below ground surface [bgs]), to confirm lithology.

o At the two injection well locations, the boreholes will be completed with an 8-inch steel drive casing
and stainless-steel screens. The target depth of 62 feet bgs is approximately 2 to 3 feet into the
regional clay till horizon, which has a known thickness of 11 feet or more in the area, to accommodate
injection well sumps.

o The injection well screens will be installed with a stainless-steel basal sump with a length of 3
feet. The injection well screen lengths are expected to be 40 feet long, from approximately 20
feet bgs to 60 feet bgs. A natural formation pack screen design will be used based on grain
size analyses.

o The annular seal in each injection well will be installed to the surface using neat cement.

o The injection wells will be completed with pitless adapters that will be connected to a
treatment system through underground piping (see below), and a lockable stickup cover with a
concrete pad.

o At the three extraction well locations, the boreholes will be completed with an 8-inch steel drive casing
and stainless-steel screen. The target depth of 62 feet bgs is approximately 2 to 3 feet into the
regional clay till horizon, which has a known thickness of 11 feet or more in the area, to accommodate
extraction well sumps.
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o The extraction well screens will be installed with a stainless-steel basal sump with a length of
3 feet. The extraction well screen lengths are expected to be 20 to 30 feet long, from
approximately 30 or 40 feet bgs to 60 feet bgs. A natural formation pack screen design will be
used based on grain size analyses.

o The annular seal in each extraction well will be installed to the surface using neat cement.

o The extraction wells will be completed with pitless adapters that will be connected to a
treatment system through underground piping, and a lockable stickup cover with a concrete
pad.

Well development will be completed on each of the two injection and three extraction wells:
o Pre-development — performed after screen installation to allow for the natural formation pack
to settle and to avoid bridging.
= Stages of well development: 1). Initial pumping or air-lift to remove fines, 2). Surge
entire screen utilizing a double surge block in 2-feet screen increments, 3). Using
pumps and backwash techniques to aggressively remove fines from well between
rounds of surging.

o Final well development — performed once the wells have been completed, utilizing the same
three stage development process.

o To gauge the development process, a baseline specific capacity test will be performed, and
water quality parameters will be collected prior to engaging in well development procedures.

o Once the stages of development are complete, a second round of water quality parameters
will be collected along with an additional specific capacity test. A comparison between the
baseline values will be assessed to identify if additional rounds of surging, backwashing, or
jetting need to be performed. This process will be repeated until specific capacity shows an
improvement of less than approximately 10% and measured parameters have stabilized
against predetermined criteria.

o After development is determined to be complete, an injection and/or extraction step test will be
completed to document well-specific capacity and performance.

Subgrade/underground piping will be installed within trenches to connect the extraction wells to the
aboveground treatment system. Subgrade/underground piping will also be installed within trenches to
connect the centralized above ground treatment system to the injection wells.

o Trenches for the underground piping will be constructed to a depth of 42 inches bgs and a
width of 24 inches across. Where encountered, the cover will be properly restored once piping
has been installed.

o Extracted groundwater will be conveyed by way of 3-inch diameter, high-density polyethylene
(HDPE) pipe to the above ground treatment system.

o Flows from extraction wells will move through parallel bag filters and two granular activated
carbon (GAC) vessels in series to remove particulates and contaminates, before being
redistributed to the injection well network through the 3-inch diameter HDPE underground
piping.

Cover restoration activities will be completed consistent with the methods summarized in the Lagoon
Closure Plan (CRA, 2000). Sand bedding will be used to backfill 4-inches below and 6-inches above
the conveyance pipe. Spoils generated during the excavation for the subgrade pipe will be used to
backfill to 1.5-feet bgs. The spoils will be placed in lifts and a smooth drum roller will be used to
achieve 95% modified proctor density compaction. Clay with a permeability of 1 X 10-7 centimeters
per second will be used to backfill from 1.5 to 0.5-feet bgs. The clay will be placed in multiple lifts and
compacted using a pad foot roller. The clay lifts will not exceed the total depth of the compactor foot
depth and compacted to ach|eve 95% modlfled proctor denS|ty compactlon Once—the—elay—ts-placed—ﬁ—

ApproX|mater 6- |nches of topson WI|| be used to backflll from the ground surface to 0 5 feet bgs
Backf|II will be pIaced cont|nuoust in Ilfts not exceeding 12 |nches GompaetleMestmger—be

doeumentatm One compactlon test WI|| be conducted for each 100 I|near feet of trench that disturbs
the cover. The compaction testing will be conducted at each lift. Compaction testing of backfill material
will be conducted using a radioactive Troxler moisture density gauge operated by an independent
geotechnical firm. The compaction testing results and locations will be documented in the
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Construction Completion Report. The backfill will be completed to the grade specified in the Lagoon
Closure Plan. It is to be noted that the disturbed areas will be graded so the cover promotes drainage
and does not pond water. The disturbed areas will be seeded.

Since the extraction wells will replace the cover, restoration of the cover in these three locations will
not be necessary. Well construction details are shown on Figure 2. Disturbed areas will be seeded.

The Report should be referenced for additional details regarding DGR™ and the proposed scope of work.
The Work Plan was provided to the Ohio EPA, and additional copies can be made available upon request.
The Ohio EPA will be provided with a construction schedule and 7-day notice prior to reconstruction of the
cover. Once construction is complete, the location of the treatment systems, the associated infrastructure
location, and the cover reconstruction will be documented in a post-closure plan amendment and
submitted to the Ohio EPA.

8. Description of any institutional control that applies to the Site

Property deed and land use restrictions are in place for the SSL. The SSL property is restricted to
activities that will not disturb the integrity of the final cover in a manner that is inconsistent with the risk
assessment for the Site. Since the cover will be restored around the proposed wells and piping, the cover
will be maintained in a manner that is consistent with the risk assessment and compliance with the deed
and land use resfrictions will be maintained.

9. Description of the manner in which the control of air emissions, control of leachate, surface water run-
on and runoff, explosive and toxic gas migration, and protection of groundwater will be performed.

¢ Control of Air Emissions — While unacceptable air emissions are not anticipated, air monitoring will be
completed during monitoring well and extraction well installation activities for worker safety and the
safety of others near the SSL. Air in the work area will be monitored for VOCs, lower explosive limit,
and oxygen per the site-specific health and safety plan. If unacceptable concentrations of these
parameters are encountered, work will stop and measures to control the emissions will implemented.
GAC will be used to treat the impacted groundwater extracted from the SSL property. Groundwater
treatment using GAC does not result in emissions of VOCs.

¢ Control of Leachate — Per the November 3, 1989 Draft North Settling Lagoon Revised Closure/Post-
Closure Plan, sludge within the SSL and the soil underlying the sludge were sampled. The sludge was
determined to be characteristically non-hazardous, and concentrations of constituents of concern in
the underlying soils were below site-specific background levels or non-detect. Given the nature of the
waste, subsequent solidification, and location of the extraction and monitoring wells outside of the
waste units, measures to control leachate are not necessary.

¢ Surface Water Run-on and Runoff — Sediment and erosion control measures (e.g., silt fencing) will be
implemented during drilling and construction activities. Containers used to store water during drilling
and development and as part of the treatment system will have secondary containment. Water
generated as part of the system operation will be treated and re-injected to the subsurface.

¢ Explosive and Toxic Gas Migration — Given the nature of the waste as described in the Control of
Leachate section above, explosive and toxic gas migration is not anticipated. However, air monitoring
will be completed during drilling activities to ensure worker safety and the safety of others near the
SSL.

¢ Protection of Groundwater — The monitoring and extraction wells will be installed within a fenced area
with a lock, and the wells will be installed with a proper seal and locked covers to prevent impacts to
groundwater from a surficial source, if any. The planned activities are being completed in support of a
remedy to improve groundwater quality.
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ENCLOSURES
Figure 1 — Site Plan

Figure 2 — Cross Section
Figure 3 — Phase 1 DGR Site Plan and Monitoring Well Network Treatment System
Figure 4 — Pipe and Conduit Sections
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CONTAINER LAYOUT
DETAILS)
S—INCH DIAMETER
HDPE PIPING
EXTRACTION WELL
730 — GROUND SURFACE | INECTION  — 750
17T/ o =
B L N A Il -
_ N L
-
720 —| ypatL I 720
- N SRR e -
P ORI L et Y e 10 FEET
- s‘(';?”cs:"'_)“ TREATED WATER L NOTES:
710 — FLoW, | —710 1. SLUDGE WAS REMOVED FROM THE SLUDGE
i B DRYING BASIN AND TRANSFEERED TO THE
A4 SECONDARY BASIN DURING CLOSURE ACTIVITIES.
GROUNDWATER TABLE 20 FEET (TYPICALY——=2% 2. SOLIDIFIED SLUDGE IN THE PRIMARY BASIN IS
_ = L LOCATED FROM APPROXIMATELY 702.5 TO 711.5
FEET ABOVE MEAN SEA LEVEL
. » 3. SOLIDIFIED SLUBGE IN THE SECON| BASIN IS
700 —| 700 LOGATED FROM APPROXIMATELY 698.5 TO 711.5
— PRESSURE | FEET ABOVE MEAN SEA LEVEL
et 4. THE DEPTHS OF THE SLUDGE NOTED ABOVE ARE
— - APPROXIMATE AND BASED ON INFORMATION
: F SRR
- - SUBMERSIBLE SAND OR SAND PRESSURE TRANSDUGER » CONESTOGA—ROVERS & ASSOCIATES (CRA) AND
890 —| e WITH GRAVEL | 890 THE AUGUST 10, 2001 CERTIFICATION OF LAGGON
] UM b FEET TYPICAL COARSING NTINUOUS—SLOT. B CLOSURE PREPARED BY CRA.
WITH DEPTH STAINLESS STELL SREEN
- (TYPICAL) (8—INCH_DIAMETER) 20 TO -
- 30 FEET LONG NATURAL L
7 FORMATION PACK C
880 —| I— s80
. CONTINUOUS-SLOT -
- AINLESS STEEL SCREEN -
i —mcH DIAMETER) 20 TO L 20T
FEET LONG NATURAL
- FORMATION PACK -
70-78 FEET L ]
[ 1
-
VERTICAL SCALE: 1° = 20°
HORIZONTAL SCALE: 1° = 40'
oA RACER TRUST
0 P0GER] MORAINE, OHIO
PRESSURE GAUGE.
~ 0OH000294.2018
CONTROL VALVE AND\
SAMPLE PORT
FIGURE
A ARCADIS g
bultnssels 2
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