
 

 

 

 

 

 

January 28, 2016 

Project No. 08-224566.00 

 

Mr. John Greenan        

Green Mountain Power Corporation 

2152 Post Road 

Rutland, VT  05701 

 

Re: Initial 2015 Soil Sampling Results 

       Wetmore-Morse Substation #58  

       224 Church Hill Road, Barre, VT   

        

Dear Mr. Greenan, 

 

Environmental Compliance Services (ECS) is pleased to submit this summary report presenting the 

results of the initial characterization of shallow subsurface conditions at the Green Mountain Power 

Corporation (GMP) Wetmore-Morse #58 Substation (Site) located at 224 Church Hill Road in Barre, VT 

(Figure 1). This substation is being removed as part of the proposed Graniteville Substation Upgrade 

project in 2016.   

 

The purpose of the subsurface characterization is to determine if soil and concrete within the substation 

fence have been impacted by leakage from oil-filled electrical equipment.  Potential contaminants of 

concern assessed during the investigation were selected based on the historical site use as an active 

substation and included: total petroleum hydrocarbons (TPH) diesel range organics (DRO) by EPA 

Method 8015C, polychlorinated biphenyls (PCBs) by EPA Method 8082 following extraction by EPA 

Method 3540C, semi-volatile organic compounds (SVOCs) polycyclic aromatic hydrocarbon (PAH) 

fraction by EPA Method 8270D, and 8 Resource Conservation and Recovery Act (RCRA)-listed metals 

by EPA Method 6020.  Soil samples were submitted to Eastern Analytical, Inc. of Concord, New 

Hampshire under chain of custody protocol for analysis. 

  

Table 1 presents a summary of laboratory results for five shallow soil samples and two concrete samples 

within the energized substation. All soil sample laboratory results were compared to the U.S. 

Environmental Protection Agency (EPA) Regional Screening Levels (RSLs) dated November 2015 for 

Industrial Soils and Vermont Department of Health (DOH) standards, if available.  

 

Due to the energized state of the substation, the soil samples were collected on 28 December 2015 using 

a hand shovel to penetrate the surface material to a depth of approximately 0.5 feet.  All non-disposable 

sampling tools were decontaminated between sample locations with alconox scrub and distilled water 

rinse.  Soils consisted of approximately 1-inch of gravel fill material overlying medium to coarse sand 

and gravel.  Soil samples were targeted around existing electrical oil-filled equipment, which include 

three 500-KVA transformers (manufactured dates of July 1997) and two pole-mounted transformers of 

unknown age with blue non-PCB labels affixed.  The historical configuration of oil-filled equipment at 

the substation is unknown.   

 

Composite soil samples were collected from 0-0.5 feet from the north and south sides of the transformer 

pad (3 grabs from each side, placed in a ziplock baggie to be homogenized before being transferred to 4-
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oz jars.  The remaining soil samples were collected as discrete samples.  Composite concrete samples 

were collected at the two concrete pads within the substation with a hammer drill to approximately ½ 

inch and placed in a laboratory-supplied 4-oz jar.  No obvious visual or olfactory evidence of 

contamination was noted on the concrete or in the shallow soils during sampling.  Approximate sample 

locations are shown on the Site Plan in Figure 2. 

 

Based on the results of soil and concrete sampling at the Wetmore-Morse substation, leakage from oil-

filled equipment has impacted soil and concrete inside the substation fence.  Most soil and concrete 

samples exceed at least one of the State of Vermont’s soil screening values (SSVs) for industrial sites, 

with the exception of Pole T2.  PCBs were detected in all soil samples, with PCB concentrations ranging 

from 0.10 milligrams per kilogram (mg/Kg) to 38 mg/Kg.  PCBs were detected in the concrete breaker 

pad sample, but not in the transformer concrete pad sample.  TPH concentrations were detected in all soil 

and concrete samples, ranging from 33 mg/Kg to 6,400 mg/Kg, with the highest concentrations detected 

in concrete samples.  Several PAHs were detected above industrial RSLs.  Arsenic concentrations in this 

data set range from 0.5 mg/Kg in soil at Pole T2 to 8.7 mg/Kg in concrete at the breaker pad.  The EPA 

RSL standard for arsenic is 3.0 ppm for industrial sites; however, it is ECS’ experience on other similar 

projects that the State of Vermont considers values less than 10 mg/Kg to be indicative of naturally 

occurring concentrations. No other RCRA 8 metals were detected above the RSLs.  Laboratory results 

are summarized on Table 1. 

 

Summary of Results and Disposal Recommendations 

 

Based on the results of soil and concrete sampling at the Wetmore-Morse substation, ECS offers the 

following summary of results and recommendations for disposal of contaminated materials. 

 

 Arsenic concentrations in this data set range from 0.5 mg/Kg in soil at Pole T2 to 8.7 mg/Kg in 

concrete at the breaker pad.  The EPA RSL standard for arsenic is 3.0 ppm for industrial sites; 

however, the State of Vermont considers values less than 10 mg/Kg to be indicative of naturally 

occurring concentrations. No other RCRA 8 metals were detected above the RSLs. 

 

 Several PAHs were detected in soil above the industrial RSL values at N. Trans Pad, S. Trans 

Pad, Pole T1 and Recloser samples.  Concrete samples were not analyzed for PAHs. 

 

 TPH DRO concentrations were detected in all soil and concrete samples, ranging from 33 mg/Kg 

to 6,400 mg/Kg, with the highest concentrations detected in concrete samples and soil sample 

Pole T1.   

 

 PCBs were detected in six of the seven sample locations.  Following the Environmental 

Protection Agency’s guidance, four soil and concrete samples contained PCBs in excess of the 

EPA’s high occupancy standard of 1 part per million (ppm).  Given the anticipated age of the 

substation (<1978) and lack of documentation regarding PCB concentrations in transformer oil 

used historically in substation equipment, disposal of material from this substation should 

comply with the requirements of 40 CFR 761. 

 

 GMP proposes to remove PCB contaminated materials from the substation and profile for 

disposal at a TSCA approved disposal facility or a RCRA hazardous waste landfill in accordance 

with the requirements of 40 CFR 761 (such as Waste Management’s Model City Landfill in NY).   
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Following removal of this material, verification samples will be collected to ensure PCB cleanup 

goals are achieved.  Any remaining material proposed for removal from the substation will be 

profiled for disposal at Casella’s Waste USA landfill in Coventry, VT to achieve RSLs for 

PAHs, metals, and TPH.   

 

 Impact to groundwater will be evaluated during removal activities.  If evidence of soil 

contamination is observed at the water table, then groundwater testing may be recommended. 

 

ECS recommends that this report be submitted to Mr. Gerold Noyes at the Vermont Department of 

Environmental Conservation (VT DEC) Sites Management Section due to the presence of compounds 

above applicable standards.  The EPA Region 1 Coordinator should be notified of the presence of PCB 

remediation waste at the Wetmore-Morse Substation for authorization to conduct a self-implementing 

clean-up and disposal plan.   

   

This investigation was prepared exclusively for GMP and was undertaken to assess specific 

environmental conditions on the subject property as presented in the work plan prepared by ECS.  

Analytical assessment and testing locations were selected in accordance with generally accepted 

engineering and environmental assessment practices within the substation fence.  No other warranty, 

express or implied, is provided with respect to any location not assessed, tested or analyzed.  Absolute 

assurance that any and all possible contamination at the site has been identified cannot be provided. 

 

Please contact us if you have any questions or comments about the report at 802-241-4131.   

 

Sincerely, 

ENVIRONMENTAL COMPLIANCE SERVICES, INC. 

 

      
Laura L. Woodard      Joseph J. Hayes, C.P.G., P.G. 

Sr. Project Manager      Branch Manager 

 

Attachments:  Figure 1 - Site Location Map 

  Figure 2 - Site Plan 

  Table 1 – Initial Soil and Concrete Sample Results 

  Photodocumentation 

  Laboratory Report 
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Table 1

GMP Wetmore-Morse Substation

Initial Soil and Concrete Sample Results

ECS Project No. 08-224566.00

N. Trans

Pad

S. Trans

Pad
Pole T1 Pole T2 Recloser

Breaker

Pad

Transformer

Pad

12/28/2015 12/28/2015 12/28/2015 12/28/2015 12/28/2015 12/28/2015 12/28/2015

0-0.5' 0-0.5' 0-0.5' 0-0.5' 0-0.5' 0-0.5' 0-0.5'

VT DOH

Guidance Residential Industrial

PCB (µg/Kg)

PCB-1248 0.23 0.95 ND<0.02 ND<0.02 0.10 ND<0.02 ND<0.02 ND<0.08 ND<0.09

PCB 1254 0.24 0.97 ND<0.02 ND<0.02 0.12 ND<0.02 0.22 0.41 ND<0.09

PCB 1262 -- -- ND<0.02 ND<0.02 0.16 ND<0.02 ND<0.02 ND<0.08 ND<0.09

PCB 1268 0.24 0.99 1.1 2.6 ND<0.02 0.23 38 1.7 ND<0.09

SVOC PAHs (mg/Kg)

Naphthalene 1.53 3.8 17 0.43 0.012 ND<0.008 ND<0.009 1.2 NA NA

2-Methylnaphthalene -- 240 3,000 0.23 ND<0.008 ND<0.008 ND<0.009 1.1 NA NA

Acenaphthylene -- -- -- 0.89 0.22 4.2 0.13 2.5 NA NA

Acenaphthene -- 3,600 45,000 0.42 0.013 ND<0.008 ND<0.009 0.98 NA NA

Fluorene -- 2,400 30,000 0.45 0.029 ND<0.008 0.018 1.9 NA NA

Phenanthrene -- -- -- 12.0 0.78 1.8 0.54 28 NA NA

Anthracene -- 18,000 230,000 0.51 0.25 6.7 0.14 1.5 NA NA

Fluoranthene -- 2,400 30,000 10 1.7 130 1.5 29 NA NA

Pyrene -- 1,800 23,000 4.2 1.0 160 0.90 17 NA NA

Benz(a)anthracene -- 0.16 2.9 0.45 0.22 52 0.14 1.4 NA NA

Chrysene -- 1.6 290 2.2 0.92 67 0.51 6.5 NA NA

Benzo(b)fluoranthene -- 0.16 2.9 1.7 1.1 53 0.54 5.2 NA NA

Benzo(k)fluoranthene -- 1.6 29 0.55 0.36 18 0.17 1.5 NA NA

Benzo(a)pyrene 0.01 0.016 0.29 0.34 0.30 22 0.12 1.3 NA NA

Indeno(1,2,3-cd)pyrene -- 0.16 2.9 0.53 0.52 15 0.19 1.8 NA NA

Dibenz(a,h)anthracene 0.016 0.29 0.088 0.090 3.7 0.030 0.39 NA NA

Benzo(ghi)perylene -- -- -- 0.41 0.40 11 0.16 1.4 NA NA

Metals (mg/Kg or ppm)

Arsenic -- 0.68 3.0 2.7 3.0 0.5 0.6 2.6 8.7 8.2

Barium -- 15,000 220,000 41 68 99 110 98 100 98

Cadmium 65.6 71 980 2.8 2.4 2.0 1.3 3.2 5.0 2.2

Chromium (assume III) 34,500 120,000 1,800,000 16 21 9.7 9.9 13 19 23

Lead -- 400 800 44 89 43 38 110 12 33

Mercury -- 11 46 ND<0.1 ND<0.1 ND<0.1 ND<0.1 ND<0.1 0.1 0.1

Selenium -- 390 5,800 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5

Silver -- 390 5,800 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5

TPH DRO (C10-C28)

TPH DRO (C11-C28) -- 96 440 320 99 2,100 33 380 2,300 6,400

Notes:

Metals by EPA Method 6010 (except Hg via method SW-7471)

TPH - total petroleum hydrocarbons by modified EPA Method 8100

ug/Kg - Microgram per Kilogram or parts per billion (ppb)

mg/Kg - Milligrams per Kilogram or parts per million (ppm)

ND - not detected to detection limit shown

NA - compound not analyzed

**There is no current RSL for Total Chromium; elevated Chromium levels should be speciated for Chromium III and Chromium VI.

0.12*

Composite

(2 Grabs)

Composite (3

Grabs)
Discrete Discrete Discrete

EPA RSLs - Nov 2015 Composite

(3 Grabs)

Composite

(3 Grabs)

* represents total PCBs

Substation Yard - Shallow Soil Concrete

mg/kg or ppm

mg/kg or ppm

mg/kg or ppm

mg/kg or ppm

SVOCs - Semi-Volatile Organic Compounds by EPA Method 8270. PAH = Polycyclic Aromatic Hydrocarbons

RSL - EPA Region 9 Regional Screening Levels

Bold and yellow shaded values represent an exceedance of industrial RSL or Vermont industrial cleanup standard.

Bold and grey shaded values represent an exceedance of residential RSL or Vermont residential cleanup standard.

Analysis

Date

Depth (feet)

Sample ID

ECS 1/28/2016
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Photograph #1
Description:
GMP Wetmore-
Morse Substation.

Photograph #2
Description:
The transformers
and structure in the
left side of the photo
are not owned by
GMP and have not
been evaluated as
part of this
investigation.
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Photograph #3
Description:
Three 500 KVA
transformers on a
concrete pad.

Photograph #4
Description:
Concrete pad at the
vacuum
recloser/breaker area.
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Photograph #5
Description:
Soil sample location
at the base of a pole-
mounted transformer
(Pole T1).

Photograph #6
Description:
Recloser concrete
pad showing sample
location.


























