
 
     

         

 
     

 
 

 
  

   

 
 

    
   

  
   

  
  

 
 

 
 

  
 

 
 

 
      

 
  

 

DOCUMENTATION OF ENVIRONMENTAL INDICATOR DETERMINATION

  Interim Final 2/5/99 
RCRA Corrective Action 

Environmental Indicator (EI) RCRIS code (CA750) 
Migration of Contaminated Groundwater Under Control 

Facility Name: General Electric North Plant 
Facility Address: 1000 Morgantown Industrial Park, Morgantown, West Virginia 

26501 
Facility EPA ID #: WVD980552384 

1. Has all available relevant/significant information on known and reasonably suspected releases to 
the groundwater media, subject to RCRA Corrective Action (e.g., from Solid Waste Management 
Units (SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in this EI 
determination?

  X  If yes - check here and continue with #2 below. 

_____ If no - re-evaluate existing data, or 

_____ If data are not available skip to #8 and enter “IN” (more information needed) status code. 

BACKGROUND 

Definition of Environmental Indicators (for the RCRA Corrective Action) 

Environmental Indicators (EI) are measures being used by the RCRA Corrective Action program to go 
beyond programmatic activity measures (e.g., reports received and approved, etc.) to track changes in 
the quality of the environment.  The two EI developed to-date indicate the quality of the environment in 
relation to current human exposures to contamination and the migration of contaminated groundwater.  
An EI for non-human (ecological) receptors is intended to be developed in the future.   

Definition of “Migration of Contaminated Groundwater Under Control” EI 

A positive “Migration of Contaminated Groundwater Under Control” EI determination (“YE” status code) 
indicates that the migration of “contaminated” groundwater has stabilized, and that monitoring will be 
conducted to confirm that contaminated groundwater remains within the original “area of contaminated 
groundwater” (for all groundwater “contamination” subject to RCRA corrective action at or from the 
identified facility (i.e., site-wide)).   

Relationship of EI to Final Remedies 

While Final remedies remain the long-term objective of the RCRA Corrective Action program the EI are 
near-term objectives which are currently being used as Program measures for the Government 
Performance and Results Act of 1993, GPRA).  The “Migration of Contaminated Groundwater Under 
Control” EI pertains ONLY to the physical migration (i.e., further spread) of contaminated ground water 
and contaminants within groundwater (e.g., non-aqueous phase liquids or NAPLs).  Achieving this EI 
does not substitute for achieving other stabilization or final remedy requirements and expectations 
associated with sources of contamination and the need to restore, wherever practicable, contaminated 
groundwater to be suitable for its designated current and future uses. 
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Duration / Applicability of EI Determinations 

EI Determinations status codes should remain in RCRIS national database ONLY as long as they remain 
true (i.e., RCRIS status codes must be changed when the regulatory authorities become aware of 
contrary information). 

2. Is groundwater known or reasonably suspected to be “contaminated”1 above appropriately 
protective “levels” (i.e., applicable promulgated standards, as well as other appropriate standards, 
guidelines, guidance, or criteria) from releases subject to RCRA Corrective Action, anywhere at, 
or from, the facility?   

  X  If yes - continue after identifying key contaminants, citing appropriate “levels,” and 
referencing supporting documentation. 

_____ If no - skip to #8 and enter “YE” status code, after citing appropriate “levels,” and 
referencing supporting documentation to demonstrate that groundwater is not “contaminated.” 

_____ If unknown - skip to #8 and enter “IN” status code. 

Footnotes: 

1“Contamination” and “contaminated” describes media containing contaminants (in any form, 
NAPL and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess 
of appropriate “levels” (appropriate for the protection of the groundwater resource and its 
beneficial uses).   

Rationale: 

Organic Chemicals in North Plant Overburden Groundwater 

Data from the Phase II RFI (2003), implementation of the Interim Measure (IM) (2007) and IM Pilot Scale 
(2009) field activities indicated the following organic compounds with concentrations greater than federal 
MCLs and/or West Virginia RBCs in North Plant overburden groundwater.  Tables showing the sample 
identifications and concentrations are provided in Attachment 1.  For groundwater sample locations, 
please see attached Figure 1. 

 Tetrachloroethene was greater than the MCL and State RBC of 5 ug/L in 6 samples 
 Trichlorethene was greater than the MCL and State RBC of 5 ug/L in 4 samples 
 1,2-dichloroethane was greater than the MCL and State RBC of 5 ug/L in 19 samples 
 Vinyl chloride was greater than the MCL and State RBC of 2 ug/L in 10 samples 
 Cis-1,2-dichloroethene was greater than the MCL and State RBC of 70 ug/L in 3 samples 
 1,2,4-trichlorobenzene was greater than the MCL and State RBC of 70 ug/L in 1 sample 
 1,4-dichlorobenzene was greater than the MCL of 75 ug/L and State RBC of 70 ug/L in 1 sample 
 Toluene was greater than the MCL and State RBC of 1,000 ug/L in 2 samples 
 Methylene Chloride was greater than the MCL and State RBC of 5 ug/L in 3 samples 

Tentatively Indentified Compounds (TICs) were reported in the Phase II Due Diligence for Crompton 
Corporation.  Limited volatile organic TICs were detected at monitoring wells NP-213 (total: 37.8b ug/l) 
and NP-214 (total 24.7 ug/l).  Semivolatile organic TICs were reported for every perimeter well with the 
highest total concentrations observed at monitoring wells NP-213 (total 1250.8 ug/l) and NP-214 (total 
2257 ug/l). 
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Inorganic Chemicals in North Plant Overburden Groundwater 

Data from the Phase II RFI (2003), implementation of the IM (2007) and IM Pilot Scale (2009) field 
activities indicated the following inorganic compounds with concentrations greater than federal MCLs 
and/or West Virginia RBCs in North Plant overburden groundwater. Tables showing the sample 
identifications and concentrations are provided in Attachment 1.  For groundwater sample locations, 
please see attached Figure 1. 

 Arsenic was greater than the MCL and State RBC of 10 ug/L in 3 samples 
 Iron was greater than the State RBC of 26,000 ug/L in 7 samples 
 Manganese was greater than the State RBC of 1,700 ug/L in 9 samples 
 Thallium was greater than the MCL and State RBC of 2 ug/L in 9 samples 

Organic Chemicals in North Plant Bedrock Groundwater & Seeps 

Data from the Phase II RFI (2003), implementation of the IM (2007) and IM Pilot Scale (2009) field 
activities indicated the following inorganic compounds with concentrations greater than federal MCLs 
and/or West Virginia RBCs for inorganic compounds in North Plant bedrock groundwater and greater than 
National Recommended Water Quality Criteria and USEPA Region III BTAG Screening Benchmark in 
North Plant seeps and surface water. Tables showing the sample identifications and concentrations are 
provided in Attachment 1.  For groundwater sample locations, please see attached Figure 1. 

Groundwater 
 1,2-dichloroethane was greater than the MCL and State RBC of 5 ug/L in 13 samples 
 Vinyl chloride was greater than the MCL and State RBC of 2 ug/L in 3 samples 

Seeps and Surface Water 
 1,2-dichloroethane was greater than one of the criteria in 4 samples 
 Vinyl chloride was greater than one of the criteria in 5 samples 

Inorganic Chemicals in North Plant Bedrock Groundwater & Seeps 

Data from the Phase II RFI (2003), implementation of the IM (2007) and IM Pilot Scale (2009) field 
activities indicated the following inorganic compounds with concentrations greater than federal MCLs 
and/or West Virginia RBCs in North Plant bedrock groundwater and National Recommended Water 
Quality Criteria and USEPA Region III BTAG Screening Benchmark in North Plant seeps. 

Seeps and Surface Water 
 Arsenic  was greater than one of the criteria in 3 samples 
 Iron was greater than one of the criteria in 8 samples 
 Manganese was greater than one of the criteria in 8 samples 
 Cobalt was greater than one of the criteria in 2 samples 
 Thallium was greater than one of the criteria in 1 sample 

Reference(s): 
Michael Baker Jr., Inc. 2003. Ecological Work Plan. 
Michael Baker Jr., Inc. 2005. Bedrock and Overburden Investigation.  
Michael Baker Jr., Inc. 2004. Phase II RCRA Facility Investigation Report. 
Michael Baker Jr., Inc. 1996. Phase I RCRA Facility Investigation Report. 
ARCADIS. 2008. Interim Measures Pre-Design Report. 
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3. Has the migration of contaminated groundwater stabilized (such that contaminated groundwater 
is expected to remain within “existing area of contaminated groundwater”2 as defined by the monitoring 
locations designated at the time of this determination)? 

X   If yes - continue, after presenting or referencing the physical evidence (e.g., groundwater 
sampling/measurement/migration barrier data) and rationale why contaminated groundwater is 
expected to remain within the (horizontal or vertical) dimensions of the “existing area of 
groundwater contamination”2).   

_____ If no (contaminated groundwater is observed or expected to migrate beyond the 
designated locations defining the “existing area of groundwater contamination”2) - skip to #8 and 
enter “NO” status code, after providing an explanation. 

_____ If unknown - skip to #8 and enter “IN” status code. 

Footnotes: 

2  “existing area of contaminated groundwater” is an area (with horizontal and vertical dimensions) 
that has been verifiably demonstrated to contain all relevant groundwater contamination for this 
determination, and is defined by designated (monitoring) locations proximate to the outer 
perimeter of “contamination” that can and will be sampled/tested in the future to physically verify 
that all “contaminated” groundwater remains within this area, and that the further migration of 
“contaminated” groundwater is not occurring.  Reasonable allowances in the proximity of the 
monitoring locations are permissible to incorporate formal remedy decisions (i.e., including public 
participation) allowing a limited area for natural attenuation.  

Rationale: 

Stabilization of Groundwater: 

As shown on the cross-section diagrams presented in the Interim Measures Pre-Design Report 
(ARCADIS, 2008) and attached to this document (Figures 5 and 6, the conceptual block-diagram (Figure 
17), and the potentiometric surface maps (Figures 11, 13, 14, and 15), the North Plant Tributary and 
Monongahela River form the downgradient boundary for overburden and bedrock groundwater at the 
Site. The potential for vertical migration is limited by the low permeability of the bedrock hydrostratigraphic 
units and predominantly horizontal flow due to the horizontal bedding and associated bedding-plane 
fractures.  This is further supported in that concentrations in deep bedrock are substantially lower than 
concentrations in overburden and shallow bedrock. 

The bulk of the dissolved-phase 1,2-dichloroethane (1,2-DCA) mass associated with the 1,2-DCA Area of 
Concern (AOC) is present in the shallow overburden aquifer. Despite the elevated source concentrations, 
the lateral extent of 1,2-DCA impacts in this overburden aquifer is very limited and appears to be 
controlled by natural degradation. This is supported by the strongly anaerobic (methanogenic) conditions 
throughout the plume and elevated concentrations of anaerobic 1,2-DCA degradation intermediates 
including ethene and chloride (up to 23 and 1,500 mg/L, respectively).  

At the 1,2-DCA source area near monitoring wells DAC-TW03 and DAC-TW05, overburden groundwater 
generally flows laterally to the east toward seeps NP-005-SE, NP-006-SE, and NP-007SE. Water 
samples from these seeps have not contained concentrations of 1,2-DCA greater than an estimated  
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concentration of 1.5 g/L; however, these seeps have produced water samples with relatively high 
chloride concentrations. The chloride detected at these seeps is likely related to in situ degradation of 1,2-
DCA upgradient in the overburden.  Concentrations in perimeter monitoring wells downgradient of the 
1,2-DCA AOC have been stable or decreasing and COPCs have been either non-detected or detected at 
concentrations below USEPA MCLs. 

Bedrock groundwater primarily flows northeastward toward seeps NP-004-SE and NP-008-SE and the 
North Plant Tributary. Of these discharge zones, only seep NP-004-SE has provided samples with 
detectable 1,2-DCA.  Groundwater containing COPCs discharges from seep NP-004-SE and 
intermittently may reach the North Plant Tributary (EPA observed the seep when it discharged from the 
edge of a cliff and disappeared prior to reaching a water body).  1,2-DCA was detected in two surface 
water samples collected in the North Plant Tributary at concentrations three orders of magnitude less 
than the surface water screening value (100 μg/L).  Thus, 1,2-DCA is not migrating to surface water at 
concentrations that may impact ecological receptors. In addition, the concentrations of 1,2-DCA detected 
at seep NP-004-SE have decreased over time.  

Concentrations of COPCs in bedrock groundwater at monitoring wells MW-NP-B01, MW-NP-B02, and 
MW-NP-B03 have been stable and/or decreasing.  Historical concentration trends will be established for 
the recently installed bedrock monitoring wells (MW-NP-B03S, MW-NP-B04/B04S, MW-NP-B05/B05S, 
and MW-NP-B06; samples have only been collected in January 2008 and 3 baseline events in September 
and October 2009. The proposed approach for bedrock groundwater as part of the interim measure is to 
monitor for improvements in water quality as source mass is reduced in the overburden groundwater. 

Reference(s): 

ARCADIS. 2008. Interim Measures Pre-Design Report. 

4. Does “contaminated” groundwater discharge into surface water bodies?

   X If yes - continue after identifying potentially affected surface water bodies.  

_____ If no - skip to #7 (and enter a “YE” status code in #8, if #7 = yes) after providing an 
explanation and/or referencing documentation supporting that groundwater “contamination” does 
not enter surface water bodies. 

_____ If unknown - skip to #8 and enter “IN” status code 

Rationale:  

Groundwater Discharge Zones:  

Groundwater in the overburden flows laterally and discharges to seeps NP-005-SE, NP-006-SE, and NP-
007-SE on the eastern slope face of the hill side above the Monongahela River.  These seeps then flow 
into Wetland Units 1 and 2 (see Figure 1).  As detailed in the Ecological Risk Assessment to Support 
Phase II RCRA Facility Investigation and Interim Remedial Measures (Phase II Ecological Risk 
Assessment; Appendix G to the Interim Measures Pre-Design Report [ARCADIS, 2008]), the quality of 
habitat offered by both Wetland Units 1 and 2 is poor.  For Wetland Unit 1, this is related in part to its size, 
proximity to the North Plant and the apparent lack of any permanent water features. In addition, Wetland 
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Unit 1 does not provide nesting, feeding or resting habitat for waterfowl or migratory birds, nor is it 
considered critical habitat for threatened or endangered species.  For Wetland Unit 2, the size (0.051 
acres) and low vegetative diversity attribute to its poor habitat.   

Groundwater in bedrock beneath the North Plant discharges to seeps NP-004-SE and NP-008-SE on the 
hill side (Figure 1). The area of the North Plant Tributary, which discharges to the Monongahela River, 
downgradient of seeps NP-004-SE and NP-008-SE is a bedrock scoured channel with at least a 45-
degree descent that does not provide adequate aquatic habitat.  The water emanating from NP-004-SE 
intermittently may reach the North Plant Tributary (EPA observed the seep when it discharged from the 
edge of a cliff and disappeared prior to reaching a water body).  In addition, even if water reached the 
North Plant Tributary, there is little potential for the North Plant Tributary to impact the Monongahela River 
due to dilution.  Typical Monongahela River flow at the nearest USGS Gauging Station (Station 
03072655) is 1,910 cubic feet per second (cfs).  Though flow rate data are not available for the North 
Plant Tributary, the flow in the North Plant Tributary is insignificant compared to that of the Monongahela 
River. 

The Interim Measures Pre-Design Report presents key aspects of the updated conceptual site model for 
the North Plant, including the hydrogeology, bedrock fracture data, hydraulic conductivity, and 
concentrations of 1,2-DCA and chloride in groundwater. VOCs (particularly 1,2-DCA) appear to have 
migrated downward with groundwater from the overburden zone into the underlying bedrock zone.  
However, based on the observed water level differences between wells of different depths, and the 
presence of predominantly near-horizontal fractures, the potential for vertical groundwater flow within the 
bedrock is believed to be limited. The only known point of groundwater discharge with detectable 1,2-
DCA concentrations is seep NP-004-SE, which is a significant bedrock groundwater discharge zone.  

Reference(s): 

Michael Baker Jr., Inc. 2005. Bedrock and Overburden Investigation.  
Michael Baker Jr., Inc. 2004. Phase II RCRA Facility Investigation Report. 
Michael Baker Jr., Inc. 1996. Phase I RCRA Facility Investigation Report. 
ARCADIS. 2008. Interim Measures Pre-Design Report. 

5. Is the discharge of “contaminated” groundwater into surface water likely to be “insignificant” 
(i.e., the maximum concentration3 of each contaminant discharging into surface water is less than 
10 times their appropriate groundwater “level,” and there are no other conditions (e.g., the nature, 
and number, of discharging contaminants, or environmental setting), which significantly increase 
the potential for unacceptable impacts to surface water, sediments, or eco-systems at these 
concentrations)? 

If yes - skip to #7 (and enter “YE” status code in #8 if #7 = yes), after documenting:  

1)  the maximum known or reasonably suspected concentration3 of key contaminants 
discharged above their groundwater “level,” the value of the appropriate “level(s),” and if 
there is evidence that the concentrations are increasing; and  

2) provide a statement of professional judgment/explanation (or reference documentation) 
supporting that the discharge of groundwater contaminants into the surface water is not 
anticipated to have unacceptable impacts to the receiving surface water, sediments, or 
eco-system. 
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__X__ If no - (the discharge of “contaminated” groundwater into surface water is potentially 
significant) - continue after documenting: 1) the maximum known or reasonably suspected 
concentration3 of each contaminant discharged above its groundwater “level,” the value of the 
appropriate “level(s),” and if there is evidence that the concentrations are increasing; and 2) for 
any contaminants discharging into surface water in concentrations3 greater than 100 times their 
appropriate groundwater “levels,” the estimated total amount (mass in kg/yr) of each of these 
contaminants that are being discharged (loaded) into the surface water body (at the time of the 
determination), and identify if there is evidence that the amount of discharging contaminants is 
increasing.    

_____ If unknown - enter “IN” status code in #8. 
Footnotes: 

3  As measured in groundwater prior to entry to the groundwater-surface water/sediment 
interaction (e.g., hyporheic) zone.   

Rationale: 

At the 1,2-DCA source area near monitoring wells DAC-TW03 and DAC-TW05, overburden groundwater 
flows downward to some extent, but also laterally toward seeps NP-005-SE, NP-006-SE, and NP-007SE. 
Water samples from these seeps have not contained concentrations of 1,2-DCA greater than an 
estimated concentration of 1.5 μg/L (significantly less than 100 times the National Recommended Water 
Quality Criteria, water and organism of 0.38 ug/L). 

The highest detected 1,2-DCA concentration in bedrock groundwater samples at the North Plant was 
collected at intermediate bedrock well MW-B05S, which is near the intersection of two mapped fracture 
traces (potential fracture zones). At the MW-B05S location, intermediate bedrock groundwater flows 
northeastward toward seeps NP-004-SE and NP-008-SE and intermittently may reach the North Plant 
Tributary. Of these discharge zones, only seep NP-004-SE has provided samples with detectable 1,2-
DCA.  VOC compounds analyzed in seeps during the 2009 IM Pilot Scale field activities were non-detect 
or at estimated concentrations below 2 μg/L, with the exception of 1,2-DCA.  1,2-DCA was detected in 
sample NP-004-SE at a maximum concentration of 3,700 μg/L, which is greater than 100 times the 
National Recommended Water Quality Criteria - Water and Organism of 0.38 ug/L .  

Inorganic compounds detected in seeps include arsenic, iron, manganese, cobalt and thallium.  The 
maximum detected arsenic concentration (48.2 μg/L at NP-007-SE) is greater than 100 times the National 
Recommended Water Quality Criteria - Water and Organism of 0.018 ug/L.  The most elevated iron 
concentration (53,400 μg/L at NP-005-SE) is greater than 100 times the National Recommended Water 
Quality Criteria - Water and Organism (Non-Priority Pollutant) of 300 ug/L; however, recent results from 
2009 IM Pilot Scale field activities indicate significantly decreased detections of iron from RFI activities to 
concentrations below 10 times the National Recommended Water Quality Criteria - Water and Organism 
(Non-Priority Pollutant) (ranging from 490 to 903 ug/L).  Detections of manganese are greater than 100 
times the National Recommended Water Quality Criteria - Water and Organism of 50 ug/L.   

Reference(s): 

Michael Baker Jr., Inc. 2005. Bedrock and Overburden Investigation.  
Michael Baker Jr., Inc. 2004. Phase II RCRA Facility Investigation Report. 
Michael Baker Jr., Inc. 1996. Phase I RCRA Facility Investigation Report. 
ARCADIS. 2008. Interim Measures Pre-Design Report. 
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6. Can the discharge of “contaminated” groundwater into surface water be shown to be “currently 
acceptable” (i.e., not cause impacts to surface water, sediments or eco-systems that should not 
be allowed to continue until a final remedy decision can be made and implemented4)? 

  X  If yes - continue after either:  

1) identifying the Final Remedy decision incorporating these conditions, or other site-
specific criteria (developed for the protection of the site’s surface water, sediments, and 
eco-systems), and referencing supporting documentation demonstrating that these 
criteria are not exceeded by the discharging groundwater; OR  

2) providing or referencing an interim-assessment,5 appropriate to the potential for impact, 
that shows the discharge of groundwater contaminants into the surface water is (in the 
opinion of a trained specialists, including ecologist) adequately protective of receiving 
surface water, sediments, and eco-systems, until such time when a full assessment and 
final remedy decision can be made.  Factors which should be considered in the interim-
assessment (where appropriate to help identify the impact associated with discharging 
groundwater) include: surface water body size, flow, use/classification/habitats and 
contaminant loading limits, other sources of surface water/sediment contamination, 
surface water and sediment sample results and comparisons to available and appropriate 
surface water and sediment “levels,” as well as any other factors, such as effects on 
ecological receptors (e.g., via bio-assays/benthic surveys or site-specific ecological Risk 
Assessments), that the overseeing regulatory agency would deem appropriate for making 
the EI determination. 

_____ If no - (the discharge of “contaminated” groundwater can not be shown to be “currently 
acceptable”) - skip to #8 and enter “NO” status code, after documenting the currently 
unacceptable impacts to the surface water body, sediments, and/or eco-systems. 

_____ If unknown - skip to 8 and enter “IN” status code. 

Footnotes: 

4  Note, because areas of inflowing groundwater can be critical habitats (e.g., nurseries or thermal 
refugia) for many species, appropriate specialist (e.g., ecologist) should be included in 
management decisions that could eliminate these areas by significantly altering or reversing 
groundwater flow pathways near surface water bodies. 

5   The understanding of the impacts of contaminated groundwater discharges into surface water 
bodies is a rapidly developing field and reviewers are encouraged to look to the latest guidance 
for the appropriate methods and scale of demonstration to be reasonably certain that discharges 
are not causing currently unacceptable impacts to the surface waters, sediments or eco-systems. 

Rationale: 

Groundwater in the overburden flows laterally and discharges to seeps NP-005-SE, NP-006-SE, 
and NP-007-SE on the eastern slope face of the hill side above the Monongahela River.  The 
most recent arsenic data (RFI Results) indicate concentrations at seeps NP-005-SE and NP-007-
SE greater than 100 times the National Recommended Water Quality Criteria - Water and 
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Organism.  These seeps then flow into Wetland Units 1 and 2 (see Figure 1).  As detailed in the 
response to Question 4, the quality of habitat offered by both Wetland Units 1 and 2 is poor.  In 
addition, as the Wetland Units 1 and 2 are not drinking water sources and do not contain any fish, 
surface water criteria for human ingestion of water and organisms are not applicable. 

Groundwater in bedrock beneath the North Plant discharges to seeps on the hill side to seeps 
NP-004-SE and NP-008-SE (Figure 1).  Recent data (IM Pilot Test Results) indicate 
concentrations of 1,2-DCA and manganese over 100 times the National Recommended Water 
Quality Criteria - Water and Organism criteria at seep NP-004-SE.  As detailed in the response to 
Question 4, the water emanating from NP-004-SE intermittently may reach the North Plant 
Tributary (EPA observed the seep when it discharged from the edge of a cliff and disappeared 
prior to reaching a water body), which discharges to the Monongahela River. The area of the 
North Plant Tributary downgradient of seeps NP-004-SE and NP-008-SE is a bedrock scoured 
channel with at least a 45-degree descent that does not provide adequate aquatic habitat.  The 
North Plant Tributary was evaluated for organic chemical impact in 2008 (Interim Measures Pre-
Design Report [ARCADIS, 2008]).  Only 1,2-DCA was detected, at a low (estimated) 
concentration of 0.78 ug/L, which is significantly below 10 times the National Recommended 
Water Quality Criteria - Water and Organism of 0.38 ug/L.  However, as the North Plant Tributary 
is not drinking water source and does not contain any fish, surface water criteria for human 
ingestion of water and organisms are not applicable.  Furthermore, as detailed in the response to 
Question 4, even if water reached the North Plant Tributary, there is little potential for the North 
Plant Tributary to impact the Monongahela River due to dilution.  Typical Monongahela River flow 
at the nearest USGS Gauging Station (Station 03072655) is 1,910 cubic feet per second (cfs). 
Though flow rate data are not available for the North Plant Tributary, the flow in the North Plant 
Tributary is insignificant compared to that of the Monongahela River. 

7. Will groundwater monitoring / measurement data (and surface water/sediment/ecological data, 
as necessary) be collected in the future to verify that contaminated groundwater has remained 
within the horizontal (or vertical, as necessary) dimensions of the “existing area of contaminated 
groundwater?” 
   X If yes - continue after providing or citing documentation for planned activities or future 
sampling/measurement events.  Specifically identify the well/measurement locations which will be 
tested in the future to verify the expectation (identified in #3) that groundwater contamination will 
not be migrating horizontally (or vertically, as necessary) beyond the “existing area of 
groundwater contamination.”   

_____ If no -  enter “NO” status code in #8. 

_____ If unknown - enter “IN” status code in #8. 

Rationale: 

Overburden Groundwater: 

Interim measure pilot testing activities are currently being implemented at the facility to reduce 
concentrations of 1,2-DCA in groundwater, in accordance with the Interim Measures Design and Pilot 
Scale Implementation Work Plan (IM Design Work Plan).  As part of the pilot testing activities, a 
comprehensive baseline sampling program was conducted from August to October 2009.  In addition, 
operational and performance monitoring data are being collected. 
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Upon completion of the pilot testing activities, an IM Design and Pilot-Scale Implementation Results 
Report (Results Report) will be issued documenting the results, and providing recommendations for 
scale-up to a full interim measure or final remedy for the 1,2-DCA AOC, as appropriate. This Results 
Report will contain recommendations for continued monitoring of groundwater to document that 
concentrations have been reduced and that groundwater contamination is not increasing. 

Bedrock Groundwater: 

The proposed approach for bedrock groundwater as part of the interim measure is to monitor for 
improvements in water quality as source mass is reduced in the overburden groundwater. In accordance 
with the IM Design Work Plan, a comprehensive baseline sampling program was conducted from August 
to October 2009.  These baseline data served to confirm the results of the initial (January 2008) sampling 
event for all of the recently installed bedrock wells and established a baseline set of data for comparison 
to future bedrock groundwater data sets, which will be designed to evaluate whether monitored natural 
attenuation (MNA) can be a viable strategy.  Based on an assessment of the analytical results of the 
baseline sampling events, a subset of bedrock monitoring wells and seeps will be selected to be 
monitored quarterly for 2 years following implementation of the IM for overburden groundwater. The 
proposed bedrock monitoring well and seeps monitoring network will be presented in the IM Design and 
Pilot-Scale Implementation Results Report.  The results of the 2 years of quarterly monitoring will used to 
assess the need for additional, longer-term monitoring. 

Reference(s): 

ARCADIS.  2008.  Interim Measures Pre-Design Report. 

8.  Check the appropriate RCRIS status codes for the Migration of Contaminated Groundwater 
Under Control EI (event code CA750), and obtain Supervisor (or appropriate Manager) signature 
and date on the EI determination below (attach appropriate supporting documentation as well as a 
map of the facility). 

   YES YES - “Migration of Contaminated Groundwater Under Control” has been 
verified.  Based on a review of the information contained in this EI determination, 
it has been determined that the “Migration of Contaminated Groundwater” is 
“Under Control” at the Chemtura Corporation facility , EPA ID # WVD980552384, 
located at 1000 Morgantown Industrial Park, Morgantown, West Virginia.  
Specifically, this determination indicates that the migration of “contaminated” 
groundwater is under control, and that monitoring will be conducted to confirm 
that contaminated groundwater remains within the “existing area of contaminated 
groundwater” This determination will be re-evaluated when the Agency becomes 
aware of significant changes at the facility. 

_____ NO  -  Unacceptable migration of contaminated groundwater is observed or expected. 

_____ IN  -  More information is needed to make a determination. 



 
  

 

 

 

 
 

  
   

 
 

 
 

  
 

 
 

 

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (EI) RCRIS code (CA750) 

 Page 11 
Attachments: 
Attachment 1 - Summary of Constituents with Concentrations Greater than MCLs or West 

Virginia RBCs 

Figure 1 – Site Plan – North Plant 
Figures from the IM Report: Figure 5 – Cross Section B-B’ 

    Figure 6 - Cross Section C-C’ 
Figure 17 – Conceptual Bedrock Groundwater Flow Paths – 
   North Plant 
Figure 11 – North Plant – Overburden Potentiometric Surface 
   Map – July 9, 2008 
Figure 13 – North Plant – Shallow Bedrock Potentiometric 
   Surface Map – July 9, 2008 
Figure 14 – North Plant – Intermediate Bedrock Potentiometric
   Surface Map – July 9, 2008 
Figure 15 – North Plant – Deep Bedrock Potentiometric Surface 
   Map – July 9, 2008 
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Attachment 1 
Summary of Constituents with Concentrations 

Greater than MCLs or West Virginia RBCs 
Migration of Contaminated Groundwater Under Control Environmental Indicator 

General Electric North Plant 
Morgantown, WV 

Organic Chemicals in North Plant Overburden Groundwater 

tetrachloroethene: Federal MCL and State RBC: 5 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

DAC-TW02 240 1.0 U 1,000 U 
DAC-TW03 2,500 300,000 U 50,000 U 
DAC-TW04 81 NA NA 
NP-GW05 1,800/1,6001 NA NA 
NP-GW06 6,200 NA NA 
NP-GW14 8 NA NA 
1 - Result from 2005 sampling event.   
NA – Not Analyzed 

trichloroethene: Federal MCL and State RBC: 5 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

DAC-TW02 210 1.0 U 1,000 U 
DAC-TW04 419 NA NA  
DAC-TW05 11,000 20,000 U 12,000 U 
NP-GW10 5.81 NA NA  
1 - Result from 2005 sampling event.  
NA – Not Analyzed 

1,2-dichloroethane: Federal MCL and State RBC: 5 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

DAC-TW02 92,000/5,2001 1,000 50,000 

DAC-TW03 3,300,000 4,900,000 2,000,000 

DAC-TW04 13,000 NA NA 
DAC-TW05 490,000/670,0001 560,000 560,000 B 

NP-GW01 121 NA  NA 
NP-GW02 300,0001 NA NA 
NP-GW04 1701 NA NA 
NP-GW07 231 NA NA 
NP-GW08 531 NA NA 
NP-GW12 161 NA NA 
ERD-MW1 NA NA 340,000 

ERD-MW2 NA NA 40 
IW-1 NA NA 4,300 
1 - Result from 2005 sampling event.  
NA – Not Analyzed 
B – Method blank contamination.  The associated method bland contains the target analyte at a reportable level. 
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vinyl chloride: Federal MCL and State RBC: 2 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

1.23-TW01 51/231 1.9 NA 
1.35-TW01 320 58 NA 
DAC-TW02  2,500 U 34 1,000 U 
DAC-TW04 170 NA NA 
NP-GW08 1201 NA NA 
NP-GW10 2501 NA NA 
NP-GW12 6.61 NA NA 
NP-GW13 961 NA NA 
ERD-MW2 NA NA 18 
1 - Result from 2005 sampling event. NA – Not Analyzed 

cis-1,2-dichloroethene: Federal MCL and State RBC: 70 ug/L 

ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

DAC-TW02 NA 160 260 J 
NP-GW08 1201 NA NA 
1 - Result from 2005 sampling event.  
NA – Not Analyzed 
J - The compound was identified; however, the associated numerical value is an estimated 
concentration. 

1,2,4-trichlorobenzene: Federal MCL: 70 ug/L, State RBC 70 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

NP-GW14 1501 NA NA 
1 - Result from 2005 sampling event.  
NA – Not Analyzed 

1,4-dichlorobenzene: Federal MCL: 75 ug/L, State RBC 70 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

NP-GW14 3401 NA NA 
1 - Result from 2005 sampling event.  
NA – Not Analyzed 

toluene: Federal MCL and State RBC: 1,000 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 
DAC-TW03 2,900 160 50,000 U 
DAC-TW05 1,800 NA 12,000 U 

NA – Not Analyzed 

acetone:  State RBC: 5,500 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

NP-GW16 1,4001 NA NA 
1 - Result from 2005 sampling event.  
NA – Not Analyzed 
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methylene chloride: Federal MCL and State RBC: 5 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 
DAC-TW03 5,200 B 85,000 J 50,000 U 
DAC-TW05 13,000 U 7,000 J 12,000 U 
B – Method blank contamination.  The associated method bland contains the target analyte at a reportable level. 

Notes: 
1.) Data from the Phase I RFI (1996) and the Bedrock and Overburden Investigation (2005) are included, 

where applicable. 
2.) For groundwater sample locations, please see attached Figure 1. 
3.) Bolded values indicate an exceedance of 10 times the Federal MCL and/or State RBC  

 (see Question 5). 

Inorganic Chemicals in North Plant Overburden Groundwater 

arsenic:  Federal MCL and State RBC: 10 ug/L 
ID: RFI  Result (ug/L) - total RFI  Result (ug/L) - dissolved 

NP-207 11.21/13.3 17.2 
NP-206 58.31/5.1 NA 
1 - Result from 1992 sampling event 
NA – Not Analyzed 

iron: State RBC: 26,000 ug/L 

ID: 
RFI  Result (ug/L) 

- total 
RFI  Result (ug/L) 

- dissolved 
IM Result (ug/L) - 

dissolved 
IM Pilot Result 

(ug/L) 
NP-205 50,600 49,100 63,500 NA 
NP-207 34,800 33,800 81 NA 
NP-210 16,400 15,900 NA NA 
DAC-TW03 NA NA NA 82,000 
ERD-MW1 NA NA NA 42,000 
IW-1 NA NA NA 60,000 

NA – Not Analyzed 

manganese:  State RBC: 1,700 ug/L 
ID: RFI  Result (ug/L) - total RFI  Result (ug/L) - dissolved IM Pilot Result (ug/L) 
NP-205 7,310 7,290 NA 
NP-206 962 813 NA 
NP-207 1,140 1,110 NA 
NP-208 18,600 13,900 NA 
NP-210 1,750 1,760 NA 
NP-211 1,320 1,310 NA 
NP-212 1,510 1,510 NA 
DAC-TW02 NA NA 9,300 
DAC-TW03 NA NA 38,000 
ERD-MW1 NA NA 15,000 
ERD-MW2 NA NA 5,400 
IW-1 NA NA 18,000 

NA – Not Analyzed 
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thallium: Federal MCL and State RBC: 2 ug/L 
ID: RFI  Result (ug/L) - total RFI  Result (ug/L) - dissolved 
NP-204 NA 5.6 
NP-205 NA 13.2 
NP-206 3.7 NA 
NP-207 17.3 4.7 
NP-208 17.3 18.0 
NP-210 NA 4.4 
NP-212 NA 4.6 

NA – Not Analyzed 

Notes: 
1.) Data from the Phase I RFI (1992) and the Bedrock and Overburden Investigation (2005) are included 

and noted where applicable. 
2.) Bolded values indicate an exceedance of 10 times the Federal MCL and/or State RBC  

  (see Question 5). 

Organic Compounds in North Plant Bedrock Groundwater & Seeps 

Monitoring Wells 

1,2-dichloroethane: Federal MCL and State RBC: 5 ug/L 

ID: RFI Result (ug/L) IM Result (ug/L) 
IM Pilot Result2 

(ug/L) 

MW-NP-B02 5,500 1 57 NA 
MW-NP-B03 140 1 1.0 U NA 
MW-NP-B04S NA 520 110 

MW-NP-B04 NA 80 88 

MW-NP-B05S NA 730 190 

MW-NP-B05 NA 31 5.6 
MW-NP-B06 NA 210 9.2 
1 - Result from 2005 sampling event. 
2 - The most elevated result from the three 2009 Baseline Sampling Events is included. 
NA – Not Analyzed 

vinyl chloride: Federal MCL and State RBC: 2 ug/L 

ID: RFI Result (ug/L) IM Result (ug/L) 
IM Pilot Result1 

(ug/L) 

MW-NP-B03S NA 2.4 2.1 J 
MW-NP-B04 NA 0.24 J 3.2 J 
1  - The most elevated result from the three 2009 Baseline Sampling Events is included. 
J - The compound was identified; however, the associated numerical value is an estimated 
concentration. 
NA – Not Analyzed 
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Seeps and Surface Water 

1,2-dichloroethane:  

National Recommended Water Quality Criteria: 
water and organism: 0.38 ug/L 
organism: 37 ug/L 

USEPA Region III BTAG Screening Benchmark, Freshwater2: 100 ug/L 
ID: RFI Result (ug/L) IM Result (ug/L) IM Pilot Result (ug/L) 

Seeps  
NP-004-SE 3,0001/3,700 680 300 

Surface Water 
NP-Trib-01 NA 0.78 J NA 
NP-Trib-02 NA 1.0 U NA 
1 - Result from 2005 sampling event 
2 – Source: CCME (Canadian Council of Ministers of the Environment). 2003. Canadian Environmental Quality 
Guidelines: Summary Table December 2003. 
NA – Not Analyzed 

vinyl chloride: 

National Recommended Water Quality Criteria: 
water and organism: 0.025 ug/L 
organism: 2.4 ug/L 

USEPA Region III BTAG Screening Benchmark, Freshwater3: 930 ug/L 

ID: RFI Result (ug/L) IM Result (ug/L) 
IM Pilot Result 

(ug/L) 
Seeps  

NP-004-SE 7.8 30 U 5.0 U 
NP-005-SE 2.7 1.0 U 5.0 U 
NP-006-SE 13 1 1.0 U 5.0 U 
NP-007-SE 5.9/7.82 2.2 5.0 U 

Surface Water 
NP-Trib-01 NA 1.0 U NA 
NP-Trib-02 NA 1.0 U NA 
1 - Result from 1992 sampling event. 
2 - Result from 2005 sampling event. 
3 – Source: Michigan DEQ (Department of Environmental Quality). 2002. Rule 57: Water Quality 
Values. 
NA – Not Analyzed 

Notes: 
1.)  In some cases, data from the Phase I RFI (1992) and the Bedrock and Overburden Investigation 

(2005) is included and noted where applicable. 
2.)  Bolded values indicate an exceedance of 10 times the Federal MCL and/or State RBC (groundwater) 

or National Recommended Water Quality Criteria and USEPA Region III BTAG Screening 
Benchmark (seeps and surface water) (see Question 5). 
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Inorganic Chemicals in North Plant Bedrock Groundwater & Seeps 

Monitoring Wells 

iron: State RBC: 26,000 ug/L 
ID: IM Result (ug/L) IM Pilot Result1 (ug/L) 
MW-NP-B01 100 U NA 
MW-NP-B02 100 U NA 
MW-NP-B03 4,280 NA 
MW-NP-B03S NA 18,000 
MW-NP-B04 NA 290 
MW-NP-B04S NA 51 
MW-NP-B05 NA 400 
MW-NP-B05S NA 20,000 
MW-NP-B06 NA 150 
1 - The most elevated result from the three 2009 Baseline Sampling 
Events is included. 
NA – Not Analyzed 

manganese: State RBC: 1,700 ug/L 
ID: IM Result (ug/L) IM Pilot Result1 (ug/L) 
MW-NP-B03S NA 3,000 
MW-NP-B04 NA 11 
MW-NP-B04S NA 310 
MW-NP-B05 NA 15 
MW-NP-B05S NA 7,700 
MW-NP-B06 NA 120 
1 - The most elevated result from the three 2009 Baseline Sampling 
Events is included. 
NA – Not Analyzed 

Seeps and Surface Water 

arsenic: 

National Recommended Water Quality Criteria: 
chronic continuous: 150 ug/L 
water and organism: 0.018 ug/L 
organism only: 0.14 ug/L 

USEPA Region III BTAG Screening Benchmark, Freshwater2: 5 ug/L 
ID: RFI Result (ug/L) - total RFI Result (ug/L) - dissolved 

NP-005-SE 19.51 NA  
NP-005-SE 10.8 11.8 
NP-007-SE 48.2 43.3 
1 - Result from 1992 sampling event. 
2 – Source: CCME (Canadian Council of Ministers of the Environment). 2003. 
Canadian Environmental Quality Guidelines: Summary Table December 2003.  
NA – Not Analyzed 
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iron:  

National Recommended Water Quality Criteria (Non-Priority Pollutant): 
water and organism: 300 ug/L 

USEPA Region III BTAG Screening Benchmark, Freshwater1: 300 ug/L 

ID: 
RFI Result (ug/L) - 

total 
RFI Result (ug/L) - 

dissolved 
IM Pilot Result 

(ug/L) 
NP-004-SE 53,400 49,800 880 
NP-005-SE 28,300 26,600 930 
NP-006-SE 8,790 5,660 760 
NP-007-SE 48,300 41,800 490 

1 – Source: CCME (Canadian Council of Ministers of the Environment). 2003. Canadian Environmental 
Quality Guidelines: Summary Table December 2003. 

manganese: 

National Recommended Water Quality Criteria (Non-Priority Pollutant): 
water and organism: 50 ug/L 
organism only: 100 ug/L 

USEPA Region III BTAG Screening Benchmark, Freshwater1: 120 ug/L 

ID: 
RFI Result (ug/L) - 

total 
RFI Result (ug/L) - 

dissolved IM Pilot Result (ug/L) 
NP-004-SE 6,360 6,160 7,500 
NP-005-SE 3,240 3,250 960 
NP-006-SE 2,550 2,480 1,800 
NP-007-SE 2,010 1,940 990 

1 – Suter, G.W. II, and Tsao, C.L. 1996. Toxicological Benchmarks for Screening Potential Contaminants 
of Concern for Effects on Aquatic Biota: 1996 Revision. 

cobalt:   

USEPA Region III BTAG Screening Benchmark, Freshwater1: 23 ug/L 

ID: RFI Result – total (ug/L) RFI Result – dissolved (ug/L) 

NP-007-SE 49.9 51.1 
1 – Suter, G.W. II, and Tsao, C.L. 1996. Toxicological Benchmarks for Screening 
Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. 

thallium:   

National Recommended Water Quality Criteria: 
Water and organism: 0.24 ug/L 
Organism only: 0.47 ug/L 

USEPA Region III BTAG Screening Benchmark, Freshwater1: 0.8 ug/L 
ID: RFI Result – total (ug/L) RFI Result – dissolved (ug/L) 

NP-004-SE NA 14.1 
NA – Not Analyzed
2 – Source: CCME (Canadian Council of Ministers of the Environment). 2003. Canadian 
Environmental Quality Guidelines: Summary Table December 2003. 

Notes: 
1.) Bolded values indicate an exceedance of 10 times the Federal MCL and/or State RBC (groundwater) 

or National Recommended Water Quality Criteria and USEPA Region III BTAG Screening Benchmark 
(seeps and surface water) (see Question 5). 
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Reference(s): 
Michael Baker Jr., Inc. 2003. Ecological Work Plan. 
Michael Baker Jr., Inc. 2005. Bedrock and Overburden Investigation.  
Michael Baker Jr., Inc. 2004. Phase II RCRA Facility Investigation Report. 
Michael Baker Jr., Inc. 1996. Phase I RCRA Facility Investigation Report. 
ARCADIS. 2008. Interim Measures Pre-Design Report. 
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CHEMTURA CORPORATION FACILITY 
MORGANTOWN, WEST VIRGINIA 

SITE PLAN - NORTH PLANT 
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= SATURATED ZONE IN SHALLOW BEDROCK PINCHES OUT 

= FLOW IN FRACTURE ZONE WITH N28°E AZIMUTH 
CONCEPTUAL BEDROCK GROUNDWATER 

FLOW PATHS - NORTH PLANT 
= FLOW IN FRACTURE ZONE WITH 64°E AZIMUTH 

5 = FLOW SHORT CIRCUITS TO SEEP 004 FROM FRACTURE 
ZONE WITH 64° AZIMUTH 

FIGURE 

17 





C
IT

Y
: S

Y
R

A
C

U
S

E
  G

R
O

U
P

: E
N

V
-1

41
   

 D
B

: A
M

S
 P

G
L 

   
P

M
: S

. W
O

LF
   

LY
R

: O
N

=*
;O

FF
=R

E
F,

 (F
R

Z)
 

G
:\G

E
\E

N
V

C
A

D
\S

Y
R

A
C

U
S

E
\A

C
T\

C
\B

00
30

99
6\

00
00

\0
00

04
\D

W
G

\IM
R

\3
09

96
W

10
.D

W
G

 
LA

YO
U

T:
 1

3 
SA

VE
D

: 
11

/1
3/

20
08

 2
:2

4 
P

M
 

AC
AD

VE
R

: 
17

.0
S

 (L
M

S
 T

E
C

H
) 

P
A

G
E

S
E

TU
P

: 
--

--
P

LO
TS

TY
LE

TA
B

LE
: 

P
LT

FU
LL

.C
TB

 
P

LO
TT

E
D

: 
11

/1
3/

20
08

 2
:2

4 
P

M
 

BY
: 

LI
S

TE
R

, P
A

U
L 

X
R

E
FS

: 
IM

A
G

E
S

: 
P

R
O

JE
C

TN
A

M
E

:  
--

--
30

99
6X

01
 

30
99

6X
BL

 

CHEMTURA CORPORATION FACILITY 
MORGANTOWN, WEST VIRGINIA

INTERIM MEASURES PRE-DESIGN REPORT 

NORTH PLANT - SHALLOW BEDROCK 
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FIGURE 
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CHEMTURA CORPORATION FACILITY 
MORGANTOWN, WEST VIRGINIA

INTERIM MEASURES PRE-DESIGN REPORT 

NORTH PLANT - INTERMEDIATE BEDROCK 
POTENTIOMETRIC SURFACE MAP 

JULY 9, 2008 
FIGURE 
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