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SITE PREPARATION ACTIVITIES 

A work plan was submitted to RIDEM on July 07, 2010 for the Parcel C groundwater 

investigation.  MACTEC Engineering and Consulting, Inc. (MACTEC) contacted Dig-Safe to 

mark underground utilities prior to conducting these investigations.  In addition, MACTEC 

distributed written notification of the proposed work to RIDEM, the Site abutters, stakeholders 

and building owner/occupants on July 8, 2010 prior to conducting the field work.  These 

notifications were issued in both English and Spanish.  All of these documents have been posted 

by RIDEM on their project website. 

 

WORK ACTIVITIES CONDUCTED, GROUNDWATER INVESTIGATION 

MACTEC and its subcontractor, Geologic, Inc. of Norfolk, Massachusetts installed a total of 6 

monitoring wells.  Three shallow monitoring wells (MW-238S, MW-239 and MW-240) were 

installed with a direct push drill rig (Geoprobe®).  MACTEC and Geologic attempted to install 

the 3 deep groundwater wells using the direct push rig, but due to the silty fine sand at deeper 

intervals we revised the approach to use a drive and wash technique to install MW-238D, MW-

241 and, MW-242 (Figure 2). 

 

Shallow well locations were selected based on historical soil gas investigation results by GZA 

Environmental (GZA, 2003) and historical groundwater data at MW-C, MW-D, MW-E and MW-

FS collected between 1989 and 1998 (MACTEC, 2006).  A line of 3 shallow wells was installed 

on July 14, 2010 that correspond with detections of volatile organic compounds (VOCs) in the 

groundwater monitoring wells and the grid of GZA soil gas investigation points.  Based on this 

historical groundwater data, the 3 shallow wells were installed to a depth of 30 feet below ground 

surface (bgs) with screen locations at 20-30 feet bgs (MW-238S, MW-239 and MW-240). 

 

Three deep wells were also installed to a depth of 70 feet bgs between July 22 and 26, 2010.  

MW238D and MW-242 were installed to bound the previously identified groundwater plume 

from the 2009-2010 groundwater investigations.  MW-241 was installed to replace MW-111D 

that was found to be plugged with soil.  MW -111D was historically non-detect for VOCs, but has 

not been sampled since 1994.  This would give 3 point delineation at the western end of the deep 

plume.  These deep well screens were set from 60-70 feet bgs based on historical well data and 

recent groundwater investigations conducted between 2009 and February 2010. 
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The six new monitoring wells were 2-inch diameter wells with 10 feet slotted polyvinyl chloride 

(PVC) screens with PVC risers and were completed with a cast iron guard pipe.  Appendix A 

includes the monitoring well installation diagrams.  The new monitoring wells were developed 

using a submersible pump with a minimum of five well volumes taken out to remove any silt and 

fine sand that may have entered through the well screen slots.  Due to a low water table 

(unseasonably dry summer), the standing volume of water in the shallow wells was not sufficient 

enough to remove the entire amount of silt inside the well.  Therefore, approximately 7 to 9 

gallons of bottled distilled water was added to each shallow monitoring well to help aid in the 

removal of the silt.  Well development was considered finished for these shallow wells when 

either 5 well volumes (plus the amount of water added to the well) were purged out or if the well 

went completely dry.  Appendix B includes the field data records for monitoring well 

development. 

 

Locations of the new monitoring wells were determined with GPS.  Top of casing elevations were 

surveyed by MACTEC with a level using an existing benchmark (‘X’ cut on the fire hydrant 

between the retail complex and the school, elevation = 67.39 feet).  See Table 1 for top of casing 

elevations for the new monitoring wells and existing monitoring wells, which were also sampled 

during this investigation for comparison to 2009-2010 groundwater data. 

 

The six new wells (MW-2385, MW-238D, MW-239, MW-290, MW-241, and MW-242) and 2 

existing wells (MW-236S/D) were sampled August 9 and 10, 2010 using U.S. Environmental 

Protection Agency (USEPA) low-flow sampling methodology.  Due to the lack of volume of 

water inside and/or slow recharge, monitoring wells MW-238S and MW-240 were sampled with 

a disposable polyethylene bailer.  These groundwater samples were submitted under a chain-of-

custody for off-site laboratory analysis of VOCs (USEPA Method 8260B).  Field data records for 

groundwater sampling are included in Appendix C.  In addition, the water levels in the 6 new 

wells and 5 existing wells on site were measured to verify groundwater flow directions at the Site.  

See Table 1 for groundwater elevations in the existing and new monitoring wells and Figure 2 for 

the monitoring well locations. 
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RESULTS 

The off-site analytical lab reports for the groundwater samples are found in Appendix D.  Table 2 

summarizes the detected VOC concentrations found during the August 2010 groundwater 

sampling event.  These groundwater data complete the horizontal and vertical delineation of 

impacted groundwater at the Site. 

 

Groundwater Flow 

Gauging of the groundwater levels at the 6 new wells and 5 existing wells in the northern corner 

of Parcel C was conducted on August 9 and 10, 2010.  The depth to groundwater was observed to 

be approximately 19 to 25 feet bgs in the upland area of Parcel C and 4 feet bgs along the 

shoreline.  The groundwater elevation data presented in Table 1 confirm that groundwater flow is 

north-northeast towards the Mashapaug Inner Cove.  The gradient is approximately 0.004 

feet/feet.  The groundwater flow direction is consistent with previous investigations reported by 

MACTEC. 

 

Groundwater Data August 2010 

The groundwater sampling and analytical results of the 4 shallow and 4 deep groundwater wells 

are shown in Table 2.  Figures 3 through 10 present the shallow and deep groundwater plumes for 

the four primary VOCs found at the former Gorham Site (1,1,1-TCA, PCE, TCE and cis 1,2-

DCE) based on the most recent data collected (2006 – 2010).  As indicated in the legend of these 

figures, each groundwater and sediment sample location is identified.  A blue circle indicates the 

compound is not detected in groundwater.  A yellow circle indicates the compound is detected in 

groundwater and the size of the circle indicates relative concentration.  For sediment, a blue 

triangle indicates the compound is not detected and a yellow triangle indicates the compound was 

detected.  The detected concentration in milligrams per kilogram (mg/kg) is included with the 

sediment sample identification number.  These figures also outline the approximate horizontal 

boundary of the groundwater plumes for each of the four compounds in both the shallow (water 

table) and deep depths across the Site. 

 

The following discussion will focus on the nature and extent of Parcel C groundwater plume and 

the new monitoring well data.  At least one VOC was detected in each of the eight monitoring 

wells sampled.  These include chloroform and methylene chloride with estimated values that may 

be related to laboratory contamination.  None of the concentrations in samples from new 
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monitoring wells exceeded published RIDEM GB groundwater criteria.  Only MW-236S 

(existing well) continues to show elevated concentrations of TCE above GB criteria (793/821 

µg/L vs. 540 µg/L).  This monitoring well is located within 50 feet of the Inner Cove and contains 

the highest concentrations of TCE and cis 1,2-DCE on the western portion of the Site. 

 

1,1,1-TCA was not found on Parcel C, but was detected again in MW-236S along the Inner Cove.  

1,1,1-TCA was not found in the deep groundwater plume along this western portion of the Site. 

 

PCE was detected in the shallow wells, but was not detected in the deep monitoring wells.  TCE 

was elevated in MW-238S at 262 micrograms per liter (µg/L), but below GB criteria (540 µg/L), 

while all other detections of TCE were at or below 16 µg/L (method reporting limit [MRL] of 10 

µg/L).  Excluding MW-236S/D, detected PCE concentrations ranged from 3.5 to 10.7 µg/L, TCE 

concentrations ranged from 0.6 to 262 µg/L and cis 1,2-DCE concentrations ranged from 3.6 to 

27.8 µg/L. 

 

Parcel C Groundwater Plume 

In order to present a complete summary of the Site groundwater data, this August 2010 

groundwater data was merged with the historical data (2006 – 2010), presented in the April 7, 

2010 Data Summary Report to RIDEM, to include groundwater and surface water data for the 

entire Site.  Figures 3 through 10 present the shallow and deep groundwater plumes for the four 

primary VOCs found at the former Gorham Site (1,1,1-TCA, PCE, TCE and cis 1,2-DCE).  

However, the following discussion will focus on the nature and extent of Parcel C groundwater, 

the objective of this work plan. 

 

Based on our review of the Site data, the source of the PCE release was located in the northern 

portion of Parcel C at the water table.  This plume flows northeasterly towards Mashapaug Inner 

Cove while migrating down to a depth of 35 feet bgs before it discharges into the Inner Cove and 

degrades within the sediment. 

 

As shown in Figure 5, monitoring wells MW-C, MW-240, MW-239 and MW-238S complete the 

delineation of the shallow PCE plume.  PCE concentrations range from 3.5 to 18.2 µg/L around 

the boundary of this shallow plume.  As shown in Figure 6, monitoring wells MW-241 and MW-

238D complete the delineation of the deep PCE groundwater plume.  PCE concentrations range 
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from ND to 36.7 µg/L around the boundary of this plume. 

 

As the Parcel C plume migrates to the northeast the PCE degrades into TCE and cis 1,2-DCE.  

Figure 7 shows that the southern extent of the shallow TCE plume is bound by monitoring wells 

MW-240, MW-239 and MW-238S with concentrations ranging from 1.2 to 262 µg/L (MW-

238S).  It should be noted that the soil gas points installed and sampled by GZA in 2002 along the 

southern boundary of the shallow PCE/TCE plume are consistent with our groundwater data.  The 

deep TCE plume is bound on the south by monitoring wells MW-242 and MW-238D (Figure 8) 

with concentrations ranging from 0.6J to 1.2 µg/L.  The southern extent of shallow cis 1,2-DCE is 

bound by monitoring wells MW-C, MW-240 and MW-238S (Figure 9) with concentrations 

ranging from 12.2 to 17.5 µg/L and the deep plume is bound by MW-241 and MW-238D (Figure 

10) ranging in concentration from ND to 27.8 µg/L. 

 

CONCLUSIONS 

We have completed the investigation of Parcel C groundwater in accordance with the approved 

work plan dated July 7, 2010.  The objective of this investigation was to complete the nature and 

extent of the groundwater plume in the northern area of Parcel C.  All of the groundwater data on 

Parcel C are below RIDEM GB criteria such that the horizontal and vertical extent of 

groundwater contamination has been delineated. 

 

Based on the Site data collected between 2006 and 2010 we have updated the Site groundwater 

plume figures for the four primary VOCs found on site (Figures 3 through 10).  TCE was elevated 

in MW-238S at 262 µg/L while all other detections were at or below 16 µg/L (MRL of 10 µg/L).  

111-TCA was ND in all 3 new shallow wells.  These data also confirmed that the Parcel C VOC 

plumes are undergoing biodegradation as they migrate northeast towards the Mashapaug Inner 

Cove. 

 

The deep groundwater plume figures confirmed that the TCE and DCE are clearly bounded at 

MW-238D and MW-242.  MW-241 has been used to delineate the VOC plumes closer to the 

Inner Cove.  1,1,1-TCA and PCE were non-detect in samples from the three new deep 

groundwater wells.  No concentrations in samples from these three new deep wells exceeded the 

GB standard for any VOCs. 
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Notes:
Data used for groundwater are all available data from 
1/01/06 to 8/10/10.
Data used for sediment are all available data.  Some 
locations have multiple depths of sediment.
Concentrations for sediments are in units of mg/kg.
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Notes:
Data used for groundwater are all available data from 
1/01/06 to 8/10/10.
Data used for sediment are all available data.  Some 
locations have multiple depths of sediment.
Concentrations for sediments are in units of mg/kg.
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Notes:
Data used for groundwater are all available data from 
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Data used for sediment are all available data.  Some 
locations have multiple depths of sediment.
Concentrations for sediments are in units of mg/kg.
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Parcel C Monitoring Well Diagrams
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Parcel C Well Development Records
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Groundwater Sampling Records 
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APPENDIX D 
 

ESS Laboratory Reports 
(provided on CD) 
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