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MONITORING WELL

NOTES:

1.	EXISTING MONITORING WELLS GZA-5 AND GZA-6 ARE SHOWN AS 

COMPLIANCE MONITORING WELLS CW-4 AND CW-5, RESPECTIVELY.

2.	MONITORING WELL MW-112 IS ALSO SERVING AS COMPLIANCE WELL 

CW-3.
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Shaw Environmental, Inc.

TEXTRON PROVIDENCE

333 ADELAIDE AVENUE

PROVIDENCE, RHODE ISLAND

101960
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Table 1
Summary Field Parameters

August 2006
Former Gorham Manufacturing Facility

Providence, Rhode Island

Well ID Date pH    
(STD)

Temperature 
(C°) 

Specific 
Conductance 

(ms/cm)

Dissolved 
Oxygen 
(mg/l)

Oxidation 
Reduction 
Potential 

(mV)
MW-101D 8/21-8/22/06 5.75 15.17 53 0.62 101.5
MW-101S 8/21-8/22/06 5.79 23.37 566 1.77 67.1
MW-112 8/21-8/22/06 5.56 14.42 326 6.31 135.1
MW-116D 8/21-8/22/06 5.52 14.74 134 5.08 130.2
MW-116S 8/21-8/22/06 6.07 16.31 121 8.04 123.4
MW-201D 8/21-8/22/06 6.66 14.68 638 3.54 87.3
MW-201S 8/21-8/22/06 6.34 14.55 858 2.81 97.4
MW-202D 8/21-8/22/06 5.71 15.06 53 2.60 118.8
MW-202S 8/21-8/22/06 5.76 15.12 842 2.61 109.9
MW-203D 8/21-8/22/06 5.91 15.00 404 5.33 110.9
MW-203S 8/21-8/22/06 5.76 14.53 695 1.23 106.9
MW-204D 8/21-8/22/06 5.23 14.45 201 8.41 118.4
MW-204S 8/21-8/22/06 6.35 14.53 110 8.16 113.9
MW-205 8/21-8/22/06 5.29 14.62 141 4.14 135.0
MW-206D 8/21-8/22/06 5.84 14.91 65 8.11 131.0
MW-206S 8/21-8/22/06 6.39 14.30 886 5.52 93.9
MW-207D 8/21-8/22/06 6.20 15.07 801 4.24 90.2
MW-207S 8/21-8/22/06 5.95 15.65 816 1.52 84.4
MW-208D 8/21-8/22/06 5.37 15.30 699 1.87 125.1
MW-208S 8/21-8/22/06 5.63 14.76 863 2.42 94.2
MW-209D 8/21-8/22/06 6.33 13.86 391 4.46 96.0
Note
C° = degrees Celsius 
ms/cm = microsiemens per centimeter
mg/l = milligrams per liter
mV = milli volts
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Table 2
Water Table Elevations 

August 2006
Former Gorham Manufacturing Facility

Providence, Rhode Island

Location Date
Reference 
Elevation 

Depth to 
Water

Groundwater 
Elevation

(Feet) (Feet) (Feet)
MW-101D 8/21-8/22/06      98.91 24.43 74.48
MW-101S 8/21-8/22/06      98.90 24.49 74.41
MW-112 8/21-8/22/06     100.63 26.76 73.87
MW-116D 8/21-8/22/06      98.92 24.35 74.57
MW-116S 8/21-8/22/06      99.40 24.73 74.67
MW-201D 8/21-8/22/06      98.80 24.34 74.46
MW-201S 8/21-8/22/06      98.75 24.28 74.47
MW-202D 8/21-8/22/06      98.17 23.78 74.39
MW-202S 8/21-8/22/06      98.06 23.60 74.46
MW-203D 8/21-8/22/06      98.91 24.38 74.53
MW-203S 8/21-8/22/06      98.92 24.41 74.51
MW-204D 8/21-8/22/06      98.88 24.54 74.34
MW-204S 8/21-8/22/06      98.84 24.48 74.36
MW-205 8/21-8/22/06      99.47 24.98 74.49
MW-206D 8/21-8/22/06      98.71 24.31 74.40
MW-206S 8/21-8/22/06      98.55 24.13 74.42
MW-207D 8/21-8/22/06      98.18 23.83 74.35
MW-207S 8/21-8/22/06      98.28 23.92 74.36
MW-208D 8/21-8/22/06      99.68 25.30 74.38
MW-208S 8/21-8/22/06      99.50 25.11 74.39
MW-209D 8/21-8/22/06     100.47 25.90 74.57
CW-1 8/22/2006 99.52 25.36 74.16
CW-2 8/22/2006 98.86 24.57 74.29
GZA-5 8/22/2006 82.34 NA NA
GZA-6 8/22/2006 76.98 4.14 72.84
CW-6 8/22/2006 99.52 26.30 73.22
Notes:
Groundwater elevations are based on an arbitrary reference datum 
established for the site.
NA- Not available.  Well destroyed.
Well CW-6 damaged.  Casing is bent.
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Table 3
Volatile Organic Compounds (VOCs), Chloride, and Chemical Oxygen Demand (COD) in Groundwater 

August 2006
Former Gorham Manufacturing Facility

Providence, Rhode Island

Sample ID MW-101D MW-101S MW-101S MW-112 MW-116D MW-116S MW-201D MW-201S MW-202D MW-202S MW-203D MW-203S MW-204D MW-204S
Date Collected 8/21/2006 8/21/2006 8/21/2006 8/22/2006 8/22/2006 8/22/2006 8/21/2006 8/21/2006 8/21/2006 8/21/2006 8/22/2006 8/22/2006 8/21/2006 8/21/2006
CONSTITUENT (ug/l) Duplicate
VOCs
1,1,1,2-Tetrachloroethane <200 <200 <200 <2 <2 <2 <200 <20 <200 3.1 <20 <2 <2 <2
1,1,1-Trichloroethane <200 <200 <200 <2 <2 <2 <200 <20 <200 5.6 <20 11 19 15
1,1,2-Trichloroethane <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 <2 <2 <2
1,1-Dichloroethane <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 <2 38 27
1,1-Dichloroethene <100 <100 <100 <1 <1 <1 <100 <10 <100 <1 <10 <1 <1 <1
1,2,4-Trimethylbenzene <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 6.4 <2 <2
1,2-Dichloroethane <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 <2 <2 <2
1,3,5-Trimethylbenzene <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 2.8 <2 <2
Benzene <100 <100 <100 <1 <1 <1 <100 <10 <100 6.7 <10 <1 <1 <1
Chloroethane <500 <500 <500 <5 <5 <5 <500 <50 <500 <5 <50 <5 <5 <5
cis-1,2-Dichloroethene 430 1400 1500 <2 <2 <2 <200 <20 <200 330 <20 <2 16 13
Methyltert-butylether <200 <200 <200 54 16 5.2 <200 <20 <200 <2 <20 4.9 9.2 9.3
Tetrachloroethene 33000D 85000D 85000D 62 <2 <2 15000 2000 88000D 75000D 340 90 1100D 1100D
trans-1,2-Dichloroethene <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 <2 <2 <2
Trichloroethene <200 <200 <200 16 <2 <2 1000 150 <200 96 85 250 150 170
Trichlorofluoromethane <200 <200 <200 <2 <2 <2 <200 <20 <200 <2 <20 <2 5.2 3.6
Vinyl chloride <200 <200 <200 <2 <2 <2 <200 <20 <200 2.5 <20 <2 <2 <2

CONSTITUENT (mg/l)
Total Chloride 160 120 110 86 100 23 120 190 230 210 180 <25 210 250
COD 73 98 84 <50 <50 <50 <50 <50 64 59 69 87 100 71
Notes:
ug/L = microgram per liter
mg/L = milligram per liter
< = compound was not detected.  Value indicated is the method reporting limit.
D = value reported is from a diluted sample.
COD = chemical oxygen demand
VOCs = volatile organic compounds
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Table 3
Volatile Organic Compounds (VOCs), Chloride, and Chemical Oxygen Demand (COD) in Groundwater 

August 2006
Former Gorham Manufacturing Facility

Providence, Rhode Island

Sample ID
Date Collected
CONSTITUENT (ug/l)
VOCs
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,3,5-Trimethylbenzene
Benzene
Chloroethane
cis-1,2-Dichloroethene
Methyltert-butylether
Tetrachloroethene
trans-1,2-Dichloroethene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

CONSTITUENT (mg/l)
Total Chloride 
COD
Notes:
ug/L = microgram per liter
mg/L = milligram per liter
< = compound was not detected.  Val
D = value reported is from a diluted sa
COD = chemical oxygen demand
VOCs = volatile organic compounds

MW-205 MW-206D MW-207D MW-207S MW-208D MW-208S MW-209D
8/22/2006 8/22/2006 8/21/2006 8/21/2006 8/21/2006 8/21/2006 8/22/2006

<20 <20 <2 <2 <20 <20 <20
<20 <20 9.3 2.3 <20 <20 <20
<20 <20 <2 <2 <20 <20 <20
<20 <20 <2 <2 <20 <20 <20
<10 <10 1.3 <1 <10 <10 <10
<20 <20 <2 <2 <20 <20 <20
<20 <20 <2 <2 <20 <20 <20
<20 <20 <2 <2 <20 <20 <20
<10 <10 <1 <1 <10 <10 <10
<50 <50 <5 <5 <50 <50 <50
71 <20 5.5 12 340 240 <20

<20 <20 2.7 <2 <20 <20 <20
310 270 14000D 18000D 480 510 310
<20 <20 <2 <2 <20 <20 <20
45 130 180 23 21 26 34

<20 <20 9.6 <2 <20 <20 <20
<20 <20 <2 <2 <20 <20 <20

280 88 230 140 200 250 96
110 <50 84 <50 130 87 82
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Table 4
Compliance Wells Analytical Results

August 2006
Former Gorham

Manufacturing Facility
Providence, Rhode Island

Mashapaug Pond Compliance Wells
Sample ID GZA-6 GZA-6 GZA-5
Date Collected 8/22/2006 8/22/2006
CONSTITUENT Duplicate
Metals (mg/L)
Lead <0.012 <0.012 NA 0.03

VOCs (ug/L)
1,1,1-Trichloroethane <2 NA NA 50,000
1,1-Dichloroethane <2 NA NA 50,000
1,1-Dichloroethene <1 NA NA 50,000
Chloroform <2 NA NA 10,000
cis-1,2-Dichloroethene <2 NA NA 50,000
Tetrachloroethene <2 NA NA 5,000
Trichloroethene <2 NA NA 20,000

TPH Remediation Area Wells
Sample ID CW-6
Date Collected
CONSTITUENT
TPH (mg/L) NA 20

Sewer Interceptor Area Wells
Sample ID CW-1 CW-2
Date Collected 8/22/2006 8/22/2006
CONSTITUENT
VOCs (ug/L)
1,1,1-Trichloroethane 3.4 <2 68,000
1,1,2-Trichloroethane 2.4 <2 1,100,000
1,1-Dichloroethane 30 <2 120,000
1,1-Dichloroethene 170 <1 23,000
1,2-Dichloroethane 10 <2 670,000
Chloroethane 20 <5 17,000
cis-1,2-Dichloroethene 440D <2 69,000
Methyl tert-butyl ether 4.2 <2 230,000
Tetrachloroethene 16 <2 NS
trans-1,2-Dichloroethene 25 <2 79,000
Trichloroethene 6400D <2 87,000
Vinyl chloride 3.9 <2 1,200

Adelaide Avenue Well
Sample ID MW-112 MW-209D
Date Collected 8/22/2006 8/22/2006
CONSTITUENT
VOCs (ug/L)
cis-1,2-Dichloroethene <2 <20 2,400
1,1-Dichloroethene <2 <10 7
Methyl tert-butyl ether 54 <20 5,000
Tetrachloroethene 62 310 150
Trichloroethene 16 34 540

Notes:
1. These Site specific compliance standards were taken from the approved RAWP dated April 1, 2001 and/or the RIDEM Remediation Regulations.
2. These compliance standards taken from Table 5 - Upper Concentration Limits for GB Groundwater, RIDEM Remediation Regulations or, where not listed in the table,
     the compliance standards were calculated from the algorithm in Appendix F of the RIDEM Remediation Regulations.
3. These compliance standards taken from Table 4 -GB Groundwater Objectives, RIDEM Remediation Regulations.
mg/L - milligrams per liter
ug/L - micrograms per liter
< - compound was not detected below the laboratory reporting limit, concentration shown is the reporting limit.
D - value reported is from a diluted sample.
VOCs - volatile organic compounds
TPH - total petroleum hydrocarbons
NA -  Indicates that the analysis was not performed.
NS - Indicates that no applicable standard exists.  Compound does not have a lower explosive limit (LEL).

Compliance 
Standard1

Compliance 
Standard1

Compliance 
Standard2

Compliance 
Standard3
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Method 2 GB Groundwater Objective Algorithm
Former Gorham Manufacturing Facility

Providence, Rhode Island

Upper Concentration Limit for 1,1,2-Trichloroethane (1,1,2-TCA)
Water Concentration Cw 1094 mg/l Calculated from formula

Air Concentration Ca 33.3 mg/l Chemical Specific 10%LEL (see below)
Temperature of Water T 293 K Constant
Solubility WS 4500 mg/l-water Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 452)
Vapor Pressure VP 2500 Pa Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 453)

19 mm Hg
Molecular Weight MW 133.41 g/mole Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 451)

LEL 6 % NIOSH Pocket Guide to Chemical Hazards
60000 ppm (1% = 10,000 ppm)

10% LEL 6000 ppm
Conversion Factor 5.55 mg/m3 per ppm NIOSH Pocket Guide to Chemical Hazards
10% LEL 33300 mg/m3

33.3 mg/l

The compliance standard was calculated from the algorithm in Appendix F of the 
RIDEM Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases (Remediation Regulations), DEM-DSR-01-93, as 
amended August 1996 and February 2004.
The Upper Concentration Limit was calculated using the algorithm and an air 
concentration Ca set equal to 10% of the Lower Explosive Limit (10% LEL) which 
is defined as ten percent (10%) of the concentration of a compound in air below 
which a flame will not propagate if the mixture is ignited.

( )( )( )
( )( )( )04.16MWVP

WSTC
C a

w =



Method 2 GB Groundwater Objective Algorithm
Former Gorham Manufacturing Facility

Providence, Rhode Island

Upper Concentration Limit for Chloroethane
Water Concentration Cw 17 mg/l Calculated from formula

Air Concentration Ca 10.2 mg/l Chemical Specific 10%LEL (see below)
Temperature of Water T 293 K Constant
Solubility WS 5700 mg/l-water Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 427)
Vapor Pressure VP 130000 Pa Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 427)

975 mm Hg
Molecular Weight MW 64.52 g/mole Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 426)

LEL 3.8 % NIOSH Pocket Guide to Chemical Hazards
38000 ppm (1% = 10,000 ppm)

10% LEL 3800 ppm
Conversion Factor 2.68 mg/m3 per ppm NIOSH Pocket Guide to Chemical Hazards
10% LEL 10184 mg/m3

10.2 mg/l

The compliance standard was calculated from the algorithm in Appendix F of the 
RIDEM Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases (Remediation Regulations), DEM-DSR-01-93, as 
amended August 1996 and February 2004.
The Upper Concentration Limit was calculated using the algorithm and an air 
concentration Ca set equal to 10% of the Lower Explosive Limit (10% LEL) which 
is defined as ten percent (10%) of the concentration of a compound in air below 
which a flame will not propagate if the mixture is ignited.

( )( )( )
( )( )( )04.16MWVP

WSTC
C a

w =



Method 2 GB Groundwater Objective Algorithm
Former Gorham Manufacturing Facility

Providence, Rhode Island

Upper Concentration Limit for 1,1-Dichloroethane (1,1-DCA)
Water Concentration Cw 115.9 mg/l Calculated from formula

Air Concentration Ca 23.1 mg/l Chemical Specific 10%LEL (see below)
Temperature of Water T 293 K Constant
Solubility WS 5000 mg/l-water Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 431-2)
Vapor Pressure VP 24500 Pa Chemical Specific (Mackay, Shui & Ma, Vol. 3, pp. 432-3))

184 mm Hg
Molecular Weight MW 98.96 g/mole Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 431)

LEL 5.6 % NIOSH Pocket Guide to Chemical Hazards
56000 ppm (1% = 10,000 ppm)

10% LEL 5600 ppm
Conversion Factor 4.12 mg/m3 per ppm NIOSH Pocket Guide to Chemical Hazards
10% LEL 23072 mg/m3

23.1 mg/l

The compliance standard was calculated from the algorithm in Appendix F of the 
RIDEM Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases (Remediation Regulations), DEM-DSR-01-93, as 
amended August 1996 and February 2004.
The Upper Concentration Limit was calculated using the algorithm and an air 
concentration Ca set equal to 10% of the Lower Explosive Limit (10% LEL) which 
is defined as ten percent (10%) of the concentration of a compound in air below 
which a flame will not propagate if the mixture is ignited.
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Method 2 GB Groundwater Objective Algorithm
Former Gorham Manufacturing Facility

Providence, Rhode Island

Upper Concentration Limit forMethyl tert-butyl ether (MTBE)
Water Concentration Cw 227.1 mg/l Calculated from formula

Air Concentration Ca 5.9 mg/l Chemical Specific 10%LEL (see below)
Temperature of Water T 293 K Constant
Solubility WS 42000 mg/l-water Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 756)
Vapor Pressure VP 30000 Pa Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 757)

225 mm Hg
Molecular Weight MW 88.15 g/mole Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 756)

LEL 1.6 % MSDS
16000 ppm (1% = 10,000 ppm)

10% LEL 1600 ppm
Conversion Factor 3.67 mg/m3 per ppm
10% LEL 5872 mg/m3

5.9 mg/l

The compliance standard was calculated from the algorithm in Appendix F of the 
RIDEM Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases (Remediation Regulations), DEM-DSR-01-93, as 
amended August 1996 and February 2004.
The Upper Concentration Limit was calculated using the algorithm and an air 
concentration Ca set equal to 10% of the Lower Explosive Limit (10% LEL) which 
is defined as ten percent (10%) of the concentration of a compound in air below 
which a flame will not propagate if the mixture is ignited.
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Method 2 GB Groundwater Objective Algorithm
Former Gorham Manufacturing Facility

Providence, Rhode Island

Upper Concentration Limit for Vinyl Chloride
Water Concentration Cw 1.2 mg/l Calculated from formula

Air Concentration Ca 9.2 mg/l Chemical Specific 10%LEL (see below)
Temperature of Water T 293 K Constant
Solubility WS 1100 mg/l-water Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 493-4)
Vapor Pressure VP 340000 Pa Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 494)

2550 mm Hg
Molecular Weight MW 62.5 g/mole Chemical Specific (Mackay, Shui & Ma, Vol. 3, pg. 493)

LEL 3.6 % NIOSH Pocket Guide to Chemical Hazards
36000 ppm (1% = 10,000 ppm)

10% LEL 3600 ppm
Conversion Factor 2.56 mg/m3 per ppm NIOSH Pocket Guide to Chemical Hazards
10% LEL 9216 mg/m3

9.2 mg/l

The compliance standard was calculated from the algorithm in Appendix F of the 
RIDEM Rules and Regulations for the Investigation and Remediation of 
Hazardous Material Releases (Remediation Regulations), DEM-DSR-01-93, as 
amended August 1996 and February 2004.
The Upper Concentration Limit was calculated using the algorithm and an air 
concentration Ca set equal to 10% of the Lower Explosive Limit (10% LEL) which 
is defined as ten percent (10%) of the concentration of a compound in air below 
which a flame will not propagate if the mixture is ignited.
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