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Subject: Decision Document 3M Copley 

Dear Sirs: 

Attached is the final Declaration and Decision Document for the 3M Copley Chemical facility property in 
Copley, Ohio. 

The Declaration and Decision Document represent the selected remedy for the 3M Copley Chemical 
facility, in accordance with the policies of Ohio EPA and the statutes and regulations of the State of Ohio. 

You are hereby notified that this action of the Director of Ohio EPA (Director) is final and may be 
appealed to the Environmental Review Appeals Commission pursuant to Section 3745.04 of the Ohio 
Revised Code. The appeal must be in writing and set forth the action complained of and the grounds 
upon which the appeal is based. The appeal must be filed with the Commission within thirty (30) days 
after notice of the Director's action. The appeal must be accompanied by a filing fee of $70.00 made 
payable to "Treasurer, State of Ohio." The Commission, in its discretion, may reduce the fee if by affidavit 
it is demonstrated that payment of the full amount of the fee would cause extreme hardship. Notice of the 
filing of the appeal shall be filed with the Director within three (3) days of filing with the Commission. Ohio 
EPA requests that a copy of the appeal be served upon the Ohio Attorney General's Office, 
Envirorimental Enforcement Section. An appeal may be filed with the Environmental Review Appeals 
Commission at the following address: 

Environmental Review Appeals Commission 
77 South High St., 17'" Floor 

Columbus, Ohio 43215 

50 West Town Street • Suite 700 • P.O. Box 1049 • Columbus, OH 43216-1049 
epa.ohio.gov  • (614) 644-3020 • (614) 644-3184 (fax) 



If you have any questions concerning the Corrective Action remedies selected please call Harry 
Courtright of Ohio EPA's Northeast District Office at (330) 963-1200. 

Sincerely, 

kâ// (LhäL  
Brian Dearth, Administrative Officer 1 
Division of Materials & Waste Management 

Enclosure 

cc: 	Erik Hagen, Manager, DERR, CO 
Harry Courtright, DERR, NEDO 
John Palmer, DERR, NEDO 
Bill Lutz, DERR, NEDO 
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Site Name and Location 

3M Copley 
3149 Copley Road, Copley, Ohio 44321 
Summit County 
EPA I.D. No.: OHD000716910; Site ID# 277000002 

Introduction 

The Ohio Environmental Protection Agency (Ohio EPA) issues this Final Decision for the 3M Copley 
facility located in Copley, Ohio. The property includes parcels owned by 3M and also by PVS 
Chemical Solutions, Inc. (PVS), a currently operating facility. The Final Decision includes this Decision 
Document and a Corrective Action Remedy Decision Report (Attachment 1). 

The Decision Document selects the final corrective action remedies to be implemented to address 
historic contamination at the 3M Copley facility pursuant to the requirements of the Resource 
Conservation and Recovery Act of 1976 (RCRA), as amended by the Hazardous and Solid Waste 
Amendments of 1984. The Final Decision is based on the Administrative Record. 

Ohio EPA completed a Corrective Action Remedy Decision Report for the 3M Copley Facility on 
November 23, 2013 (as amended July 14, 2015), summarizing the investigations conducted and 
remedies already in place at the facility and identifying the remaining corrective measures for the 
facility to be institutional controls restricting the use of the property to industrial use and restrictions on 
ground water use. It was determined that there were no additional remedies required except the 
ongoing maintenance of existing engineering and institutional controls and the implementation of 
additional institution controls restricting the use of the property to its current use as industrial and 
restricting the use of ground water. The Corrective Action Remedy Decision Report (2015, attached) 
explained the rationale for the selected remedies. 

Facility Description Summary 

3M manufactured roofing granules (crushed quartz), iron-oxide, chrome-oxide pigments, and 
sulfuric acid. Roofing granule production was terminated in 1947. All site manufacturing 
operations ceased in 1982 with the exception of the production of sulfuric acid, which 
continued until 1988. In 1988, PVS Chemical Solutions, Inc. (PVS) purchased the operating 
portion of the facility and uses the former processing portion of the facility to blend and 
distribute acids to small quantity users. The PVS portion of the facility is located north of 
Copley Road and to the west of the East Landfill. 

The former manufacturing operations were located north of Copley Road. Iron-oxide and 
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chromium-oxide were the primary metals used in pigment production from raw feedstocks. 
There were no other known significant metals used for pigments. A sulfuric acid 
manufacturing operation was established on-site to take advantage of the production of 
sulfuric acid off-gases from the pigment manufacturing process. 

The facility is divided by Copley Road. The portion north of Copley Road is approximately 
123.8 acres in size and consists of the North Lagoon, North Lagoon Annex, Upper South 
Lagoon, Lower South Lagoon, East Landfill and West Landfill which are contiguous, and the 
PVS Chemical Solutions, Inc. Operating Facility. The area south of Copley Road is 
approximately 95.2 acres in size. The Quarry Landfill is located in this area. Maps of the 
facility are attached. 

The facility filed for a Part A Hazardous Waste Permit on December 4, 1981 and for a Part B 
Permit on November 8, 1985. The facility managed K008 wastes oven residue from the 
production of chrome oxide green pigment, which was stored in a waste pile on-site. 3M 
submitted a Certification of Closure for the waste pile which was accepted on October 30, 
1987. 

Remediation Activities 

Area North of Copley Road 

North Lagoon/North Lagoon Annex 

Closure of the North Lagoon/North Lagoon Annex (North Lagoon) was conducted under Ohio 
EPA Permit To Install (PTI) request No. 02-10569 through the Division of Surface Water 
(DSW). The North Lagoon was man-made and water levels were artificially maintained by 
water supply pumping. When the water system was rerouted, the lagoon was naturally 
drained. 

Approximately 5,000 cubic yards of material and sediments were removed from the annex 
and placed in the East Landfill. Confirmation samples were collected after removal to verify 
soil concentrations. Samples were analyzed for total metals, hexavalent chromium, and total 
organic carbon. All sample results were below applicable Ohio Voluntary Action Program 
(VAP) residential risk based levels with the exception of lead and hexavalent chromium which 
had several results above residential standards. However, the calculated 95% Upper 
Confidence Limit (UCL) for both lead and hexavalent chromium were significantly less than 
applicable industrial standards. The highest concentration for lead was at 1,400 mg/kg, and 
for hexavalent chromium at 530 mg/kg. The UCL for lead was 142.3 mg/kg and for 
hexavalent chromium 36.27 mg/kg. The industrial soil standards for lead and hexavalent 
chromium according to the appendix to Ohio Administrative Code (OAC) 3745-300-08 for 
industrial land use are 800 mg/kg for Iead and 210 mg/kg for hexavalent chromium. Once an 
institutional control restricting land use is in place, the units will meet these standards. 
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In addition, a protective cap has been placed over the North Lagoon area which has been 
drained and excavated. The protective cap consists of a geosynthetic clay liner, and thirty-six 
(36) inches of protective cover, including a six (6) inch top layer suitable for vegetation. 
There is also a security fence which surrounds the entire North Lagoon area. 

This area is subject to OAC 3745-27-13 requirements regarding engaging in filling, grading, 
excavating, building, drilling, or mining on land where a hazardous waste facility or solid 
waste facility was operated. 

East Landfill 

A protective cap has been placed over the East Landfill. The protective cap consists of a 
geosynthetic clay liner and twenty-four (24) inches of protective cover, including a six (6) inch 
top layer suitable for vegetation. There is also a security fence which surrounds the entire 
East Landfill area. 

This area is subject to OAC 3745-27-13 requirements regarding engaging in filling, grading, 
excavating, building, drilling, or mining on land where a hazardous waste facility or solid 
waste facility was operated. 

This area is also under Director's Final Findings and Orders through the Ohio EPA Division of 
Material and Waste Management (DMWM) to conduct Post Closure activities for thirty (30) 
years. The facility's Post Closure Period started on September 29, 2003, in accordance with 
OAC Rules 3745-29-11(J) and 3745-29-14(A). 

West Landfill 

Beginning on March 21, 1990 and proceeding through April 8, 1990, approximately 7,203 
tons of chromium contaminated waste were removed from the West Landfill and sent to the 
USPCI Landfill at Waynoka, Oklahoma. Upon completion, confirmation sampling was 
conducted at the bottom and sides of the excavation. Chromium results were below Ohio 
VAP residential standards and hexavalent chromium results were non-detect. 

There is also a security fence which surrounds the entire West Landfill area. 

PVS Chemical Solutions, Inc. Operating Facility 

Ohio EPA Division of Hazardous Waste Management conducted an inspection of the PVS 
Chemical Solutions, Inc. (PVS) portion of the facility on June 16, 2009. All hazardous wastes 
stored on the facility were located within secondary containment. The Ohio EPA inspection 
team did not observe any signs or make any findings indicating a release of hazardous 
constituents. 
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Former Building 22, the chromium pigment building was located in the PVS portion of the 
site. The building, foundation, and underground piping were demolished and approximately 
7,500 cubic yards of material from Building 22 was placed in the East Landfill. 

Sampling was conducted throughout this portion of the site. All sample results were below 
applicable residential standards with the exception of hexavalent chromium, lead and arsenic. 
Material was removed from two of the sample locations with the highest lead values (B-6 and 
B-7), located on the western border of the East Landfill. This material was placed in the 
(now) capped East Landfill. 

Lead values ranged from 1.9 mg/kg to 4,900 mg/kg. The highest non B-6, B-7 (foundation 
removal area) for lead was 337 mg/kg. The residential standard for lead (OAC 3745-300-08) 
is 400 mg/kg. 

Arsenic values ranged from 0.33 mg/kg to 53 mg/kg, with an average of 13.29 mg/kg. On 
February 25, 2010, Ohio EPA performed ane#taef an inspection of the PVS portion of the 
facility to evaluate site arsenic levels. Arsenic is not, and was not, used as part of the 
processes conducted on-site. It is Ohio EPA's determination that arsenic levels are not 
attributed to past facility operations. All arsenic values were below both the applicable 
Commercial and Industrial Land Use Standard of 77 mg/kg and the Construction and 
Excavation Standard of 690 mg/kg (OAC 3745-300-08). The PVS portion of the facility is 
also surrounded by a security fence. 

Hexavalent chromium values ranged from non-detect to 190 mg/kg. Chromium, including 
hexavalent, is associated with facility activities. OAC 3745-300-08 standards for hexavalent 
chromium are 24 mg/kg residential, 210 mg/kg industrial/commercial, and 1,200 mg/kg 
construction/utility worker. As noted above hexavalent chromium results for the PVS area 
are above OAC 3745-300-08 residential standards; but, below industrial/commercial and 
construction/utility worker standards. 

Beginning in December 1996, the facility initiated in situ treatment to address a hexavalent 
chromium plume in shallow ground water around Building 22 through Ohio EPA Division of 
Surface Water Permit to Install No. 02-10437. The facility thoroughly evaluated the 
hexavalent chromium plume through a series of geoprobe ground water samples and using 
the existing monitoring network. The highest detected hexavalent chromium concentration 
was recorded at geoprobe location GS-39 at 118,000 ug/L. The highest concentration for 
hexavalent chromium in monitoring wells was found at MW-1 1 R at 56,500 ug/L (December 
1995). Treatment consisted of injection of ferrous chloride through a network of injection 
points, configured in a series of rows or treatment curtains. After the ferrous chloride 
injections, selected injection points were monitored for hexavalent chromium at various 
periods in order to evaluate treatment effectiveness. Overall sample results showed a 
significant reduction of hexavalent chromium. A brief summary of the reductions in the most 
contaminated locations is listed below. 
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Monitoring Well 
	

Pre-Treatment Result 
	

Post-Treatment Result 

A24 
	

157,000 ug/L 
	

ND 
B23 
	

357,000 ug/L 
	

ND 
B34 
	

279,000 ug/L 
	

ND 
IPB1 
	

370,000 ug/L 
	

ND 
C25 
	

146,000 ug/L 
	

ND 

There were no chromium ground water exceedences of the MCL (100 ug/L) for the 
November 2012 Semi-Annual event. 

South Lagoon Area Upper & Lower 

The Upper South Lagoon was used as a water supply storage lagoon for on-site plant 
operations. Since it did not contain any contaminated wastes, no remediation was required 
for this area. Sediments from the Lower South Lagoon were placed into the North Lagoon. 
After removal of the sediments the Lower South Lagoon was backfilled and no further 
remediation was required. 

Area South of Copley Road 

On May 11, 1999, the facility issued a No Further Action (NFA) Letter 99NFA060 for the area 
south of Copley Road, approximately 95.23 acres. As part of the facility's NFA, an Operation 
& Maintenance (O & M) Plan was developed. An amended O& M Plan was developed in 
August of 1999. On November 17, 1999, the Director of Ohio EPA issued Director's Final 
Findings & Orders, including a Covenant Not to Sue under the Voluntary Action Program 
(VAP), for this portion of the facility. 

Ground Water Monitoring 

A ground water monitoring network surrounds the area both north and south of Copley Road. 
Listed below is a brief description of the groundwater monitoring network. 

North Lagoon/North Laqoon Annex Area 

Groundwater monitoring wells surrounding the North Lagoon/North Lagoon Annex Area are 
sampled on a semi-annual basis. Samples are analyzed for total metals including chromium, 
hexavalent chromium and lead; also total alkalinity, total dissolved solids and total suspended 
solids. 

Surface water and groundwater in this area flows to Pigeon Creek. Where arsenic 
groundwater concentrations are above MCLs in the most down gradient wells near Pigeon 
Creek, concentrations are less than the applicable surface water standard Ohio 
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Administrative Code (OAC) 3745-1-07 of 150 ug/L for the Outside Mixing Zone Average. 
Ohio EPA has determined that arsenic levels are not attributed to past facility operations, and 
is likely naturally occurring. 

Iron and manganese concentrations were above MCLs National Secondary Drinking Water 
Regulations. While there is not an applicable surface water standard for iron or manganese, 
the Ohio EPA Division of Surface Water (DSW) was contacted and iron and manganese do 
not appear to have affected Pigeon Creek. 

Sampling in this area is conducted in accordance with Permit to Install Number 02-10569 
which was issued on December 8, 1997, through the Division of Surface Water. The Permit 
requires for ground water sampling to be conducted for thirty (30) years. In accordance with 
the Permit, 3M is required to submit ground water sampling results to Ohio EPA's DSW on an 
annual basis. 

East Landfill 

Groundwater monitoring wells surrounding the East Landfill are sampled on a semi-annual 
basis. Samples are analyzed for total metals including chromium and hexavalent chromium; 
also toluene, sulfate, chemical oxygen demand, total alkalinity, and total dissolved solids. 

November 2014 Semi-Annual groundwater results for wells surrounding the East Landfill, one 
well (MW 41 D) exceeded Maximum Contaminant Levels (MCLs) National Primary Drinking 
Water Regulations for arsenic. The highest detected concentration for arsenic was 20 ug/L. 
There was one secondary exceedance for aluminum in monitoring well (MW 57S). 
Monitoring well MW 57S is located in the southwestern portion of the East Landfill. All 
downgradient aluminum concentrations were below laboratory quantitation limits and 
secondary standards.. There were several secondary exceedances for iron. The highest 
downgradient concentration for iron was detected in monitoring well (MW 45S at 7,900 ug/L). 

Groundwater for this portion of the site flows away from the East Landfill, towards the North 
Lagoon/North Lagoon Annex and Pigeon Creek. There was one arsenic groundwater 
concentration above the MCL(MW 41 D). However, the detected concentration is less than 
the applicable surface water standard Ohio Administrative Code (OAC) 3745-1-07 of 150 
ug/L for the Outside Mixing Zone Average. 

While there is not an applicable surface water standard for iron, the Ohio EPA Division of 
Surface Water (DSW) has determined that iron does not appear to have affected Pigeon 
Creek. 

Sampling in this area is conducted under Director's Final Findings and Orders in accordance 
with the approved Post Closure Plan. The facility's Post Closure Period started on 
September 29, 2003, in accordance with OAC Rules 3745-29-1 1 (J) and 3745-29-14(A) and 
will continue for 30 years. 
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Quarry Landfill Area 

An environmental covenant has been placed on this portion of the property prohibiting the 
future installation of new groundwater supply wells. 

The August 1999 Amended Operation & Maintenance (O & M) Plan was established to 
monitor groundwater for the area south of Copley Road. The constituents of concern for this 
area, total chromium and hexavalent chromium, are monitored in both the shallow water-
bearing unit and bedrock water-bearing unit. Groundwater samples are also collected from 
the PVS water supply well. 

Groundwater monitoring wells surrounding the Quarry Landfill are sampled on an annual 
basis. Samples are analyzed for chromium and hexavalent chromium. 

Chromium ground water concentrations were above applicable MCLs National Primary 
Drinking Water Regulations for the June 2012 sampling of the Quarry Landfill. The highest 
detected concentration was 290 ug/L for total chromium and 56 ug/L for hexavalent 
chromium. 

There is a known chromium contamination plume located around monitoring well QW-7. This 
contamination is limited to the shallow water-bearing zone around wells QW-7, QW-3 and 
QW-9. Total chromium and hexavalent chromium concentrations are non-detect at down 
gradient on-site monitoring wells. Groundwater samples from the PVS water supply well also 
showed no detectable concentrations of chromium. 

Pigeon Creek Ecological Assessment 

3M conducted an ecological assessment of Pigeon Creek. Pigeon Creek is located just north 
of the 3M site. Pigeon Creek is a tributary of Wolf Creek and the Tuscarawas River, and is a 
headwater area of the Ohio River Basin. Fish, benthic microvertebrates, surface water, and 
sediment samples were collected upstream, adjacent, and downstream from the 3M site. 
The analysis of the fish population in Pigeon Creek showed that the Ohio Index of Biotic 
Integrity (IBI) was approximately equal to or exceeded the regional index value for modified 
warm water habitat (MWH) for the Eastern Ontario Lake Plain (EOLP). The benthic 
Invertebrate Community Index (ICI) met or exceeded the index criteria value for Ohio MWH. 
Metals concentrations in surface water of Pigeon Creek did not exceed U.S. EPA Ambient 
Water Quality Criteria (AWAC) or State of Ohio Water Quality Standards (WQS). Some 
sediment samples had total chromium concentrations exceeding the conservative screening 
value (Consensus-Based Threshold Effect Concentration "TEC"). However, all sediment 
concentrations were below Consensus Based Probable Effect Concentrations levels. It was 
determined that due to the remediation of source areas and the limited locations with TEC 
exceedances, that no further action is required for Pigeon Creek. 
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Conclusion 

Both soil and groundwater have been properly evaluated for the 3M Copley site. 
Contaminated soil has been excavated and sent off-site to an approved landfill. Other 
sediments and soils have been relocated to the capped East Landfill. There is groundwater 
contamination on both the northern and southern portion of the facility. However, 
contamination in the southern portion of the facility meets MCLs in down gradient wells. 
Contamination in the northern portion of the facility has not affected the most downgradient 
receptor, Pigeon Creek. 

Groundwater sampling in the East Landfill is conducted under Director's Final Findings and 
Orders in accordance to the approved Post Closure Plan. The facility's Post Closure Period 
started on September 29, 2003, in accordance with OAC Rules 3745-29-1 1 (J) and 3745-29-
14(A) and will continue for 30 years. 

An environmental covenant has been placed on the area south of Copley Road prohibiting 
the future installation of new groundwater supply wells. Groundwater monitoring in this area 
is conducted through an approved Amended Operation & Maintenance Plan as part of the 
facility's Covenant Not to Sue. 

3M is currently monitoring groundwater for the North Lagoon in accordance with Permit to 
Install Number 02-10569 which was issued on December 8, 1997, through the Division of 
Surface Water. The Permit requires ground water sampling to be conducted for thirty (30) 
years. 3M is required to submit ground water sampling results to Ohio EPA's DSW on an 
annual basis. It has been determined that the remedies implemented at the facility.have met 
the requirements to be protective of the facility's current use. However, it has been 
determined that an Environmental Covenant restricting the use of the Northern portion of the 
facility (3M, PVS Chemical) facility to industrial use and restricting the potable use of ground 
water (southern portion already restricted) is required to be protective of future end use. 

Most contaminated soil has been excavated and placed in the Eastern Landfill or the USPCI Landfill 
in Waynoka, Oklahoma. However, there is still some residual contamination (hexavalent chromium) 
above OAC 3745-300-08 residential standards. Therefore, restrictions will be placed on the property, 
limiting the use to Industrial/Commercial activities. 

The final remedy documented in this Decision Document is necessary to protect human health and 
the environment. Specifically, the final remedy component will address risk by restricting land use 
thereby reducing and/or eliminating human exposure through direct contact with residual 
contaminated soil and preventing the potable use of ground water. 

Ohio EPA has selected the following remedy for the 3M Copley facility: the facility must enter into an 
Environmental Covenant which meets the requirements of Ohio Revised Code §§ 5301.80 to 
5301.92. The Environmental Covenant prohibits the following activities at the facility: 
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1) Residential use of the property. 
2) Potable use of ground water. 

The covenant will become part of the deed for the property. 

Future Actions 

The owners, 3M and PVS Chemical Solutions, Inc., must enter into an Environmental Covenant with 
Ohio EPA. Once executed and recorded, the Environmental Covenant will remain attached to the 
land records and be enforceable. 

The Environmental Covenant will include a legal description of the subject facility, as well as language 
to prohibit the facility from being used for residential or specific agricultural activities and prohibit the 
potable use of ground water. 3M and PVS Chemical will submit a survey plat and legal description 
with the Environmental Covenant, specifying the entire facility will be restricted to industrial use and 
that there will be no potable use of ground water. Ohio EPA will monitor the facility owners' 
adherence to the Environmental Covenant to ensure continued protection of human health and the 
environment. 

Administrative Record 

The Administrative Record for the final remedies is available at Ohio EPA, Northeast District Office, 
2110 East Aurora Road, Twinsburg, Ohio 44087. All documents concerning 3M Copley are located in 
the Division of Materials and Waste Management files and archives and may be accessed by calling 
the NEDO, 330.963.1200, and requesting a file review. 

Declarations 

Based on the Administrative Record compiled for this Corrective Action, Ohio EPA has determined 
that the final remedies selected for the 3M Copley facility are appropriate and protective of human 
health and the environment 

~.1 
Craig 	Butler 
Director 
Ohio EPA 

Attachment 

IN THE MATTER OF: 
3M Copley 
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3M Copley Chemical Facility Review 
USEPA ID # OHD 000 716 910 

The Minnesota Mining and Manufacturing Company (3M) Copley Chemical facility is 
located at 3149 Copley Road, in Copley, Ohio. The original facility was located on both 
the north and south side of Copley Road. Quarrying operations were initiated in the 
early 1900s by Columbia Silica and Funkhauser and were conducted on the south side 
of Copley Road. 3M acquired the site from Columbia Silica and Funkhauser in 
approximately 1935. From 1935 until 1982, 3M operated the facility. 

3M manufactured roofing granules (crushed quartz), iron-oxide, chrome-oxide pigments, 
and sulfuric acid. Roofing granule production was terminated in 1947. All site 
manufacturing operations were ceased in 1982 with the exception of the production of 
sulfuric acid, which continued until 1988. In 1988, PVS Chemical Solutions, Inc. (PVS) 
purchased the operating portion of the facility and uses the former processing portion of 
the facility to blend and distribute acids to small quantity users. The PVS portion of the 
facility is located north of Copley Road and to the west of the East Landfill. 

The former manufacturing operations were located north of Copley Road. Iron-oxide 
and chromium-oxide were the primary metals used in pigment production from raw 
feedstocks. There were no other known significant metals used for pigments. A sulfuric 
acid manufacturing operation was established on-site to take advantage of the 
production of sulfuric acid off-gases from the pigment manufacturing process. 

The facility is divided by Copley Road. The portion north of Copley Road is 
approximately 123.8 acres in size and consists of the North Lagoon, North Lagoon 
Annex, Upper South Lagoon, Lower South Lagoon, East Landfill and West Landfill 
which are contiguous, and the PVS Chemical Solutions, Inc. Operating Facility. The 
area south of Copley Road is approximately 95.2 acres in size. The Quarry Landfill is 
located in this area. Maps of the facility are attached. 

The facility filed for a Part A Hazardous Waste Permit on December 4, 1981 and for a 
Part B Permit on November 8, 1985. The facility managed K008 wastes oven residue 
from the production of chrome oxide green pigment, which was stored in a waste pile 
on-site. 3M submitted a Closure Certificate for the waste pile which was accepted on 
October 30, 1987. 
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Facility Operations 

Area North of Copley Road 

North Lagoon 

The North Lagoon area is approximately thirty nine (39) acres in size. This area was 
used from approximately 1960 until 1984. The lagoon was man-made and water levels 
were artificially maintained by water supply pumping. The North Lagoon was used for 
storing treated process wastewater from the chrome-oxide process, sulfur-oxide 
scrubber water, wash water from the sulfuric acid process, non-contact cooling water, 
storm water runoff from the plant, and sanitary waste water. Flow from the North 
Lagoon discharged to Pigeon Creek and was regulated through a National Pollutant 
Discharge Elimination System (NPDES) Permit. Pigeon Creek is a tributary of Wolf 
Creek and the Tuscarawas River. 

Hexavalent chromium wastewater from the chrome oxide process was chemically 
reduced from hexavalent to trivalent using sulfuric dioxide and sulfuric acid. 
Wastewater was then pH adjusted with lime to precipitate the trivalent chromium as 
chromium hydroxide. Settling of chromium hydroxide took place principally in the 
western half of the North Lagoon. However, due to periodic changes in water levels, 
the entire North Lagoon Basin functioned as a chromium solids settling and water 
storage basin. Periodically, sediments were dredged from the North Lagoon and placed 
on the east embankment of the North Lagoon referred as the North Lagoon Annex. 

North Lagoon Annex 

The North Lagoon Annex was used for the disposal of dredged sediments from the 
North Lagoon. A portion of the sludge was derived from the production of chrome 
pigment. This area was used from approximately 1960 to 1984. 

South Lagoon Area Upper & Lower 

The South Lagoon areas functioned as water supply storage lagoons for on-site plant 
operations. The lagoons were man-made and water levels were artificially maintained 
by water supply pumping. 



East Landfill 

The East Landfill was in operation from approximately 1947 until 1984. The East 
Landfill was used for disposal of non-hazardous industrial waste from the former 
granule, acid and pigment plant operations. The East Landfill was temporarily reopened 
in 1998 to receive material from the North Lagoon/North Lagoon Annex and Quarry 
Landfill. 

West Landfill Area 

The West Landfill Area was in operation from approximately 1942 to 1950. 3M 
produced chromic oxide pigments in Building 22. Waste materials from this process, 
which contained significant amounts of hexavalent chromium, were deposited in the 
West Landfill. 

PVS Chemical Solutions, Inc. Operation Facility 

This portion of the original facility is still in operation. Since 1988, PVS Chemical 
Solutions (PVS) has owned and operated this portion of the original facility. PVS blends 
and distributes acids to small quantity users. 

Area South of Copley Road 

The area south of Copley Road is approximately 95.2 acres in size. It consists of the 
Quarry Landfill which is approximately 3.7 acres and the remaining area which is 
approximately 91.5 acres in size and was not used for industrial purposes. 

The area has been converted through the State of Ohio Voluntary Action Program, into 
a park. Approximately, 19.5 acres have been converted into a business/light industrial 
park, and the remaining 72 acres into a community park which contains approximately 
18 acres of wetlands and 4 acres of a natural preserve. 

The Quarry Landfill is part of the 95.2 acres which is south of Copley Road. This area 
was used for the disposal of non-hazardous waste from roofing granule production 
operations, including wood and debris. The landfill was believed to be in operation from 
1920 to 1947 and is approximately 3.7 acres in size. 
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Remediation Activities 

Area North of Copley Road 

North Lagoon/North Lagoon Annex 

Closure of the North Lagoon/North Lagoon Annex (North Lagoon) was conducted under 
Ohio EPA Permit To Install (PTI) request No. 02-10569 through the Division of Surface 
Water (DSW). The North Lagoon was man-made and water levels were artificially 
maintained by water supply pumping. When the water system was rerouted, the lagoon 
was naturally drained. 

Approximately 5,000 cubic yards of material and sediments were removed from the 
annex and placed in the East Landfill. Confirmation samples were collected after 
removal to verify soil concentrations. Samples were analyzed for total metals, 
hexavalent chromium, and total organic carbon. All sample results were below 
applicable Ohio Voluntary Action Program (VAP) industrial risk based levels with the 
exception of lead and hexavalent chromium which had several results above industrial 
standards. The highest concentration for lead was at 1,400 mg/kg, and for hexavalent 
chromium at 530 mg/kg. However, the calculated 95% Upper Confidence Limit (UCL) 
for both lead and hexavalent chromium were significantly less than applicable industrial 
standards. The UCL for lead was 142.3 mg/kg and for hexavalent chromium 36.27 
mg/kg. The industrial soil standards for lead and hexavalent chromium according to 
Ohio Administrative Code (OAC) 3745-300-08 for industrial land use are 800 mg/kg for 
lead and 210 mg/kg for hexavalent chromium. 

In addition, a protective cap has been placed over the North Lagoon area which has 
been drained and excavated. The protective cap consists of a geosynthetic clay liner, 
and thirty-six (36) inches of protective cover, including a six (6) inch top layer suitable 
for vegetation. There is also a security fence which surrounds the entire North Lagoon 
area. 

This area is subject to OAC 3745-27-13 requirements regarding engagement in.filling, 
grading, excavating, building, drilling, or mining on land where a hazardous waste 
facility or solid waste facility was operated. 

East Landfill 

A protective cap has been placed over the East Landfill. The protective cap consists of 
a geosynthetic clay liner and twenty-four (24) inches of protective cover, including a six 
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(6) inch top layer suitable for vegetation. There is also a security fence which surrounds 
the entire East Landfill area. 

This area is subject to OAC 3745-27-13 requirements regarding engagement in filling, 
grading, excavating, building, drilling, or mining on land where a hazardous waste 
facility or solid waste facility was operated. 

This area is also under Director's Final Findings and Orders through the Ohio EPA 
Division of Material and Waste Management (DMWM) to conduct Post Closure activities 
for thirty (30) years. The facility's Post Closure Period started on September 29, 2003, 
in accordance with OAC Rules 3745-29-11(J) and 3745-29-14(A). 

West Landfill 

Beginning on March 21, 1990 and proceeding through April 8, 1990, approximately 
7,203 tons of chromium contaminated waste were removed from the West Landfill and 
sent to the USPCI Landfill at Waynoka, Oklahoma. Upon completion, confirmation 
sampling was conducted at the bottom and sides of the excavation. Chromium results 
were below Ohio VAP residential standards and hexavalent chromium results were non-
detect. 

There is also a security fence which surrounds the entire West Landfill area. 

PVS Chemical Solutions, Inc. Operating Facility 

Ohio EPA conducted an inspection of the PVS Chemical Solutions, Inc. (PVS) portion of 
the facility on June 16, 2009. All hazardous wastes stored on the facility were located 
within secondary containment. The Ohio EPA inspection team did not observe any 
signs or make any findings indicating a release of hazardous constituents. 

Former Building 22, the chromium pigment building was located in the PVS portion of 
the site. The building, foundation, and underground piping were demolished and 
approximately 7,500 cubic yards of material from Building 22 was placed in the East 
Landfill. 

Sampling was conducted throughout this portion of the site. All sample results were 
below applicable residential standards with the exception of lead, arsenic, and 
hexavalent chromium. Material was removed from two of the sample locations with the 
highest lead values (B-6 and B-7), located on the western border of the East Landfill. 
This material was placed in the capped East Landfill. 
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Lead values ranged from 1.9 mg/kg to 4,900 mg/kg. The highest lead values other than 
B-6, B-7 (foundation removal area) was 337 mg/kg. The residential standard for lead 
(OAC 3745-300-08) is 400 mg/kg. 

Arsenic values ranged from 0.33 mg/kg to 53 mg/kg. On February 25, 2010, Ohio EPA 
performed an inspection of the PVS portion of the facility to evaluate site arsenic levels. 
Arsenic is not used as part of the processes conducted on-site. It is Ohio EPA's 
determination that arsenic levels are not attributed to past facility operations. All arsenic 
values were below both the applicable Commercial and Industrial Land Use Standard of 
77 mg/kg and the Construction and Excavation Standard of 690 mg/kg (OAC 3745-300-
08). The PVS portion of the facility is also surrounded by a security fence. 

Hexavalent chromium values ranged from non-detect to 190 mg/kg. Chromium, 
including hexavalent is associated with facility activities. OAC 3745-300-08 standards 
for hexavalent chromium are 24 mg/kg residential, 210 mg/kg industrial/commercial, 
1,200 construction/excavation worker. As noted above hexavalent chromium results for 
the PVS area are above OAC 3745-300-08 residential standards; but, below 
industrial/commercial and construction/utility standards. 

Beginning in December 1996, the facility initiated in situ treatment to address a 
hexavalent chromium plume in shallow ground water around Building 22 through Ohio 
EPA Division of Surface Water Permit to Install No. 02-10437. The facility thoroughly 
evaluated the hexavalent chromium plume through a series of geoprobes and using the 
existing monitoring network. The highest detected hexavalent chromium concentration 
was recorded at geoprobe location GS-39 at 118,000 ug/L. The highest concentration 
for hexavalent chromium in monitoring wells was found at MW-1 1 R at 56,500 ug/L 
(December 1995). Treatment consisted of injection of ferrous chloride through a 
network of injection points, configured in a series of rows or treatment curtains. After 
the ferrous chloride injections, selected injection points were monitored for hexavalent 
chromium at various periods in order to evaluate treatment effectiveness. Overall 
sample results showed a significant reduction of hexavalent chromium. A brief 
summary of the reductions in the most contaminated locations is listed below. 

Monitoring Well 	Pre-Treatment Result 	Post-Treatment Result 

A24 	 157,000 ug/L 	 ND 
B23 	 357,000 ug/L 	 ND 
B34 	 279,000 ug/L 	 ND 
IPB1 	 370,000 ug/L 	 ND 
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C25 	 146,000 ug/L 	 ND 

There were no chromium ground water exceedances of the MCL (100 ug/L) for the 
November 2012 Semi-Annual event. 

South Lagoon Area Upper & Lower 

The Upper South Lagoon was used as a water supply storage lagoon for on-site plant 
operations. Since it did not contain any contaminated wastes, no remediation was 
required for this area. Sediments from the Lower South Lagoon were placed into the 
North Lagoon. After removal of the sediments the Lower South Lagoon was backfilled 
and no further remediation was required. 

Area South of Copley Road 

On May 11, 1999, the facility issued a No Further Action (NFA) Letter 99NFA060 for the 
area south of Copley Road, approximately 95.23 acres. As part of the facility's NFA, an 
Operation & Maintenance (O & M) Plan was developed. An amended O& M Plan was 
developed in August of 1999. On November 17, 1999, the Director of Ohio EPA issued 
Director's Final Findings & Orders, including a Covenant Not to Sue under the Voluntary 
Action Program (VAP), for this portion of the facility. 

Non Quarry Landfill Portion 

There were three natural gas wells on the property which have been plugged and 
abandoned in accordance with Ohio Department of Natural Resources (ODNR) 
procedures. An above ground condensate tank was also removed. Forty-four soil 
samples were collected in this area and analyzed for Total Petroleum Hydrocarbons 
(TPH), from 17 borings. TPH was detected in 9 of the 44 soil samples, at 
concentrations ranging from 31 to 490 mg/kg. These levels are significantly lower than 
the most stringent Ohio VAP standard of 1,000 mg/kg, for Light Petroleum Fraction in a 
Sand and Gravel Soil, OAC 3745-300-09. 

Quarry Landfill 

Remediation of the Quarry Landfill was conducted under the State of Ohio's Voluntary 
Action Program (VAP). Fifteen borings and seven test pits were used to define the 
vertical and horizontal extent of waste. Toxicity Characteristic Leaching Procedure 
(TCLP) testing conducted at this time, determined the waste to be non-hazardous. The 
waste thickness varied in depth from one foot to sixteen feet. 
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Excavation and removal of the landfill was conducted in 1998. Soil Background 

concentrations were determined and two times background levels were established as 
the remediation goal. These values were significantly less than the State of Ohio VAP 

Generic Residential Standards. Listed below are background levels, remediation goals, 
and VAP Generic Residential Standards for key constituents. Also listed is the 
maximum value detected in final confirmation sampling. 

Background Remediation VAP Residential 	Maximum 
Constituent Level Standard Standard Detected 

Chromium 29 mg/kg 58 mg/kg 230,000 mg/kg 69 mg/kg 
Hexavalent Chromium non-detect non-detect 24 mg/kg 4.1 mg/kg 
Lead 94.5 mg/kg 189 mg/kg 400 mg/kg 86 mg/kg 

Approximately, 27,714 cubic yards of material, including solid waste and soil were 
removed. All of this material, with the exception of 12 cubic yards, was consolidated 
and placed in the East Landfill. A small pocket of buried container fragments and waste 
was encountered near the center of the landfill. This 12 cubic yard pocket was sampled 

for Polychlorinated biphenyls (PCBs), metals, Volatile Organic Compounds (VOCs), and 
Semi-volatile Organic Compounds (SVOCs). TCLP limits were exceeded for lead. This 

remaining 12 cubic yards was disposed off-site as D-008 waste, at Safety Klein Sarnia L 
& D, in Corunna, Canada under Manifest Number 7065904. 

After final removal, confirmation samples were collected from the floor of the excavation 
and from the perimeter area. Samples were composited and analyzed for Target 
Analyte List (TAL) metals, including chromium and lead. Hexavalent chromium was 
also analyzed. All analyses were completed by a State of Ohio, VAP certified 
laboratory. If a sample exceeded remediation goals, this section was scraped and an 
additional confirmation sample was collected. This process continued until all 
remediation goals were met. 

Initial confirmation sample results were below remediation goals for the floor with the 
exceptions of sections 16 and 19. For section 16, the field duplicate sample for 
hexavalent chromium was 0.7 mg/kg. For section 19, the sample concentration for 
hexavalent chromium was 1.6 mg/kg. An additional 1- 3 feet was removed from these 
two areas. Upon resampling, hexavalent chromium was non-detect for both areas. 
Total chromium was detected at 69 mg/kg. Material was removed from section 19 to 
bedrock. Where 69 mg/kg is slightly higher than the established remediation goal of 58 
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mg/kg, it is significantly lower than the VAP Generic Residential Standard of 230,000 
mg/kg. 

Perimeter sample results for hexavalent chromium were detected between 0.6 — 4.1 
mg/kg in sections 1, 2, 4, 7, 8 and 9. Total chromium was detected at 91 mg/kg in 
section 7. Approximately 0.5 — 1 foot of material was removed from sections 1 and 2. 
Re-confirmation sample results for these two sections were non-detect. For sections 7, 
8, and 9, material was removed till bedrock. Regarding section 4, this area showed no 
signs of historic disturbance. An additional sample was taken in this section and 
sample results were non-detect. Note that all hexavalent chromium levels for sections 1 
— 9, (highest value 4.1 mg/kg) are significantly less than the VAP Generic Residential 
Standard of 24 mg/kg. 

The completed excavation was backfilled with clean soil from off-site sources, with 
contours which were consistent with adjacent topography. After soil backfill was placed 
on the landfill, the soil was compacted, seeded, and re-vegetated. 

Ground Water Monitoring 

A ground water monitoring network surrounds the area both north and south of Copley 
Road. Listed below is a brief description of the groundwater monitoring network. 

North Lagoon/North Lagoon Annex Area 

Groundwater monitoring wells surrounding the North Lagoon/North Lagoon Annex Area 
are sampled on a semi-annual basis. Samples are analyzed for total metals including 
chromium, hexavalent chromium and lead; also total alkalinity, total dissolved solids and 
total suspended solids. 

May 2015 Semi-Annual groundwater results for wells surrounding the North Lagoon 
exceeded Maximum Contaminant Levels (MCLs) National Primary Drinking Water 
Regulations for arsenic. The highest detected concentration was 21 ug/L. Iron and 
manganese concentrations were above MCLs National Secondary Drinking Water 
Regulations. The highest concentration for iron was 3300 ug/L. 

Surface water and groundwater in this area flows to Pigeon Creek. Where several 
arsenic groundwater concentrations are above MCLs in the most down gradient wells 
near Pigeon Creek, concentrations are less than the applicable surface water standard 
Ohio Administrative Code (OAC) 3745-1-07 of 150 ug/L for the Outside Mixing Zone 
Average. As stated previously, arsenic is not used as part of the processes conducted 
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on-site. It is Ohio EPA's determination that arsenic levels are not attributed to past 
facility operations. 

While there is not an applicable surface water standard for iron or manganese, the Ohio 
EPA Division of Surface Water (DSW) was contacted and iron and manganese do not 
appear to have affected Pigeon Creek. 

Sampling in this area is conducted in accordance with Permit to Install Number 02- 
10569 which was issued on December 8, 1997, through the Division of Surface Water. 
The Permit requires for ground water sampling to be conducted for thirty (30) years. In 
accordance with the Permit, 3M is required to submit ground water sampling results to 
Ohio EPA's DSW on an annual basis. Ohio EPA recommends that an Environmental 
Covenant should be entered into, restricting potable use of ground water for this area. 

East Landfill 

Groundwater monitoring wells surrounding the East Landfill are sampled on a semi-
annual basis. Samples are analyzed for total metals including chromium and 
hexavalent chromium; also toluene, sulfate, chemical oxygen demand, total alkalinity, 
and total dissolved solids. 

November 2014 Semi-Annual groundwater results for wells surrounding the East 
Landfill, one well (MW 41 D) exceeded Maximum Contaminant Levels (MCLs) National 
Primary Drinking Water Regulations for arsenic. The highest detected concentration for 
arsenic was 20 ug/L. There was one secondary exceedance for aluminum in monitoring 
well (MW 57S). Monitoring well MW 57S is located in the southwestern portion of the 
East Landfill. All downgradient aluminum concentrations were below laboratory 
quantitation limits and secondary standards. There were several secondary 
exceedances for iron. The highest downgradient concentration for iron was detected in 
monitoring well (MW 45S at 7,900 ug/L). 

Groundwater for this portion of the site flows away from the East Landfill, towards the 
North Lagoon/North Lagoon Annex and Pigeon Creek. There was one arsenic 
groundwater concentration above the MCL (MW 41 D) ; However, the detected 
concentration (20 ug/L) is less than the applicable surface water standard Ohio 
Administrative Code (OAC) 3745-1-07 of 150 ug/L for the Outside Mixing Zone 
Average. As stated previously, arsenic is not used as part of the processes conducted 
on-site. It is Ohio EPA's determination that arsenic levels are not attributed to past 
facility operations. 
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While there is not an applicable surface water standard for iron, the Ohio EPA Division 
of Surface Water (DSW) was contacted and iron does not appear to have affected 
Pigeon Creek. 

Sampling in this area is conducted under Director's Final Findings and Orders in 
accordance with the approved Post Closure Plan. The facility's Post Closure Period 
started on September 29, 2003, in accordance with OAC Rules 3745-29-1 1 (J) and 
3745-29-14(A) and will continue for 30 years. 

Quarry Landfill Area 

An environmental covenant has been placed on this portion of the property prohibiting 
the future installation of new groundwater supply wells. 

The August 1999 Amended Operation & Maintenance (O & M) Plan was established to 
monitor groundwater for the area south of Copley Road. The constituents of concern 
for this area, total chromium and hexavalent chromium, are monitored in both the 
shallow water- bearing unit and bedrock water-bearing unit. Groundwater samples are 
also collected from the PVS water supply well. 

According to the facility's approved Amended O& M Plan, the monitoring well system 
will be sampled for chromium and hexavalent chromium semiannually for a minimum of 
two years to determine whether there are seasonal variations in the water table. 
Provided there are no seasonal variations, starting with the fifth sampling event in the 
third year, if all the wells in the monitoring system detect chromium below the Maximum 
Contaminant Level (MCL) for two consecutive monitoring events, and no well indicates 
an upward trend, then the facility may demonstrate the verification of termination criteria 
by resampling all the monitoring wells for total chromium within a 45-day period. If the 
sampling event is below MCLs and no monitoring well indicates an upward trend, then 
groundwater monitoring may be terminated. 

Groundwater monitoring wells surrounding the Quarry Landfill originally were sampled 
on a semi-annual basis; but, have converted to an annual basis. Samples are analyzed 
for chromium and hexavalent chromium. 

Chromium ground water concentrations were above applicable MCLs National Primary 
Drinking Water Regulations for the June 2012 sampling of the Quarry Landfill. The 
highest detected concentration was 290 ug/L for total chromium and 56 ug/L for 
hexavalent chromium. 
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There is a known chromium contamination plume located around monitoring well QW-7. 
This contamination seems to be limited to the shallow water-bearing zone around wells 
QW-7, QW-3 and QW-9. Total chromium and hexavalent chromium concentrations are 
non-detect at down gradient on-site monitoring wells. Groundwater samples from the 
PVS water supply well also showed no detectable concentrations of chromium. 

Pigeon Creek Ecological Assessment 

3M conducted an ecological assessment of Pigeon Creek. Pigeon Creek is located just 
north of the 3M site. Pigeon Creek is a tributary of Wolf Creek and the Tuscarawas 
River, and is a headwater area of the Ohio River Basin. Fish, benthic microvertebrates, 
surface water, and sediment samples were collected upstream, adjacent, and 
downstream from the 3M site. The analysis of the fish population in Pigeon Creek 
showed that the Ohio Index of Biotic Integrity (IBI) was approximately equal to or 
exceeded the regional index value for modified warm water habitat (MWH) for the 
Eastern Ontario Lake Plain (EOLP). The benthic Invertebrate Community Index (ICI) 
met or exceeded the index criteria value for Ohio MWH. Metals concentrations in 
surface water of Pigeon Creek did not exceed U.S. EPA Ambient Water Quality Criteria 
(AWAC) or State of Ohio Water Quality Standards (WQS). Some sediment samples 
had total chromium concentrations exceeding the conservative screening value 
(Consensus-Based Threshold Effect Concentration "TEC"). However, all sediment 
concentrations were below Consensus Based Probable Effect Concentrations levels. It 
was determined that due to the remediation of source areas and the limited locations 
with TEC exceedances, that no further action is required for Pigeon Creek. 

Remedv 

A remedy is already in place for the area south of Copley Road. Part of the Remedy 
includes an Environmental Covenant prohibiting the future installation of new ground 
water supply wells. There also is an Operation & Maintenance Plan which must be 
adhered to for a portion of the property. 

For the area north of Copley Road, an Environmental Covenant should be entered into 
restricting potable use of ground water. The Environmental Covenant should also 
restrict land use to Industrial/Commercial activities. 

Conclusion 

Both soil and groundwater have been properly evaluated for the 3M Copley site. 
Contaminated soil has been dug up and sent off-site to an approved landfill. Other 
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sediments and soils have been relocated to the capped East Landfill. There is 
groundwater contamination on both the northern and southern portion of the facility. 
However, contamination in the southern portion of the facility meets MCLs in down 
gradient wells. Contamination in the northern portion of the facility has not impacted the 
most down gradient receptor, Pigeon Creek. 

Groundwater sampling in the East Landfill is conducted under Director's Final Findings 
and Orders in accordance to the approved Post Closure Plan. The facility's Post 
Closure Period started on September 29, 2003, in accordance with OAC Rules 3745-
29-1 1 (J) and 3745-29-14(A) and will continue for 30 years. 

An environmental covenant has been placed on the area south of Copley Road 
prohibiting the future installation of new groundwater supply wells. Groundwater 
monitoring in this area is conducted through an approved Amended Operation & 
Maintenance Plan as part of the facility's Covenant Not To Sue. 

3M is currently monitoring groundwater for the North Lagoon in accordance with Permit 
To Install Number 02-10569 which was issued on December 8, 1997, through the 
Division of Surface Water. The Permit requires for ground water sampling to be 
conducted for thirty (30) years. 3M is required to submit ground water sampling results 
to Ohio EPA's DSW on an annual basis. An Environmental Covenant should be 
entered into, restricting potable use of ground water on the northern portion (southern 
portion already restricted) of the property. Most contaminated soil has been excavated 
and placed in the Eastern Landfill or the USPCI Landfill in Waynoka, Oklahoma. 
However, there is still some residual contamination (hexavalent chromium) above OAC 
3745-300-08 residential standards. Therefore, restrictions will be placed on the 
property, limiting the use to Industrial/Commercial activities. 

Key Documents 

Request For Waste Consolidation and Landfill Closure Improvement 3M Copley Site, 
Copley, Ohio April 1998 

East Landfill Cap Construction Certification Report, 3M Copley, Copley, Ohio, October 
2000 

Soil Sample Data and Statistics For The PVS Site, February 2010 
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November 2012 Groundwater Sampling Report East Landfill Compliance Monitoring 
Program 3M Copley, Ohio Site 

June 2012 Groundwater Results for the Quarry Landfill, 3M Copley, Ohio Site 

NFA Document for the 3M Quarry Area Property, Copley, Ohio, May 1999 

Permit To Install Number 02-10569 

Ohio Administrative Code 3745-1-07 

Permit to Install, North and Lower South Lagoon Closure, 3M Copley Site, Copley, 
Ohio, Revised September 1997 

Aquatic Habitat and Biological Assessment of Pigeon Creek Adjacent to the 3M Copley 
Site, Copley, Ohio, August 1996 

Wetland Delineation Report For The 3M Copley Site, Copley, Summit County, Ohio, 
July 1996 
August-October 1997 Monitoring/Operation Report In situ Groundwater Remediation 
Program (PTI No. 02-10437) 3M Copley, Ohio Site 

Performance Evaluation Report In Situ Groundwater Treatment Main Plant Area, 3M 
Copley, Ohio July 1998 

November 2013 Groundwater Sampling Report East Landfill Compliance Monitoring 
Program, 3M Copley, Ohio Site, January 2014 

May 2015 Annual Sampling Report North Lagoon/Lower South Lagoon Groundwater 
Monitoring Program, 3M Copley, Ohio Site 

November 2014 Semiannual Sampling Report North Lagoon/Lower South Lagoon 
Groundwater Monitoring Program, 3M Copley, Ohio Site, January 2015 

November 2014 Semiannual Sampling Report East Landfill Detection Monitoring 
Program, 3M Copley, Ohio Site, January 2015 
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