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December 5, 2012 

Mr. Joseph Martella II 
Rhode Island Department of Environmental Management 
Office of Waste Management 
235 Promenade Street 
Providence, RI  02908-5767 

RE: Addendum/Response to Remedial Action Workplan-Comments, 12/04/12 
 Former Gorham Silver Facility 
 Adelaide Avenue 
 Providence, RI 
 Case No. 97-030 

Dear Mr. Martella: 

On December 4, 2012, AECOM and Textron received your letter documenting the Rhode Island 
Department of Environmental Management’s (RIDEM) questions and comments in response to the 
submittal of a Remedial Action Workplan (RAWP), dated October 2012 for the above referenced site.  
This letter addresses the RIDEM’s questions and comments. 

Item 1 

Regarding RAWP Section 2.2 (Surface Water and Sediment Objectives), discussions are ongoing 
between the OWM and the Department’s Office of Water Resources to determine if the current site 
specific remedial objective compliance standards for groundwater migrating to surface water need to be 
revised.  Therefore, the Department reserves the right to require the adjustment or modification of the 
currently used site specific remedial objective compliance standards (applicable to the groundwater 
monitoring wells being used to monitor groundwater migrating into Mashpaug Cove) in the future at the 
Department’s discretion. 

Acknowledged 

Item 2 

Regarding RAWP Section 2.4 (Air Objectives) and Section 3.5 (Vapor Treatment), in accordance with 
the Department’s Office of Air Resources (OAR), Air Pollution Control Regulation No. 9 – Air Pollution 
Control Permits, Rule 9.3.2 (Exemptions), prior to the construction, installation or modification of the air 
stripper vapor treatment system, Textron/AECOM must file a registration form with the OAR.  Following 
the installation of the air stripper vapor treatment system, its proper operation must be evaluated by 
periodic compliance sampling with analytical laboratory testing of the inflow and outflow to verify actual 
emission values, and to demonstrate compliance with the applicable air pollution emissions thresholds 
in order to confirm that an Air Pollution Control (APC) permit is not required under the OAR APC Reg. 
No. 9. 

In accordance with the Department’s Office of Air Resources (OAR), Air Pollution Control Regulation 
No. 9 – Air Pollution Control Permits, Rule 9.3.2 (Exemptions), AECOM submitted an Air Registration to 
the OAR for the proposed remedial system dated October 30, 2012.  A copy of the Air Registration is 
attached. 

Item 3 

Regarding RAWP Section 6.0 (Points of Compliance) 
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a) In order to demonstrate and measure the progress of groundwater remediation of the 
chlorinated volatile organic compound (CVOC) groundwater plume, please include the periodic 
sampling and analysis of groundwater from monitoring wells that have historically exhibited 
significantly elevated concentrations of CVOCs.  At a minimum please include the following 
monitor wells if they still exist:  MW-222S, MW-224S, MW-226D, MW-227D, and MW-228S.  
Also, please include the sampling and analysis of groundwater from a monitoring well located 
downgradient of RW-1. 

b) Based upon our recent conversations, the Department understands that the periodic site 
groundwater monitoring currently being performed by Shaw Environmental, Inc. (Shaw) will 
continue for at least one more year.  As we discussed, it is the Department’s position that 
several of the wells monitored by Shaw must be considered when evaluating the compliance 
status and effectiveness of the groundwater treatment system.  Therefore, any alterations to the 
Shaw groundwater monitoring program must be approved by the Department before 
implementation. 
 

Revised Sample Locations 

Monitoring Well Location 
CW-01 Sewer Intercept Compliance Well 
CW-02 Sewer Intercept Compliance Well 
CW-06 TPH Remediation Compliance Well 
GZA-3 Mashapaug Pond Compliance Well 
MW-109D Mashapaug Pond Compliance Well 
MW-112 Adelaide Ave. Compliance Well 
MW-209D Adelaide Ave. Compliance Well 
MW-218D Adelaide Ave. Compliance Well 
MW-218S Adelaide Ave. Compliance Well 
MW-222S Interior of Retail Building 
MW-224S Interior of Retail Building 
MW-226D Interior of Retail Building 
MW-227D Retail Parking Area 
MW-228S Retail Parking Area 
MW-230S Downgradient of RW-1 
MW-230D Downgradient of RW-1 
NOTES: D-“deep” well, S-“shallow” well 

 

The table above has been modified per RIDEM’s comment to identify proposed groundwater monitoring 
locations that will be sampled quarterly for one year following initiation of groundwater extraction 
activities.  Textron will continue to monitor groundwater at the site.  It is Textron’s intention, after one 
year of remedial system operation and four rounds of groundwater monitoring at the above locations, to 
optimize periodic groundwater monitoring program.  Textron will submit a proposed groundwater 
monitoring optimization plan following the fourth quarterly groundwater monitoring event. 

 

 

 



J. Martella 
December 5, 2012 
Page 3 

C:\work\Joseph Martella RAWP add1FINAL.docx  

Item 4 

Regarding RAWP Section 11.0 (Set-up Plans), the first sentence references “sediment and surface soil 
removal.”  The Department has presumed that the reference to sediments is a typological or 
transcription error.  Please verify this or clarify the sediment reference. 

The phrase referenced above was a typographical error. 

 

Item 5 

Regarding RAWP Section 11.2 (Site Access), site access should be limited to authorized personnel 
only.  Trespassers and unauthorized personnel must be restricted from entering the secured work area 
and temporary stockpile area. 

Comment acknowledged - Trenches will be backfilled and/or covered at the end of the day and 
temporary fencing with “No Trespassing” signs will surround the immediate work area and temporary 
stockpile area. 

Item 6 

Regarding RAWP Section 11.5 (Stockpile Areas), all excavated soil must be presumed to be impacted 
and regulated until such time as it is demonstrated to the Department, through sampling and laboratory 
analysis, that it is not regulated.  All excavated soil must be either containerized or placed upon and 
covered with plastic sheeting in the secured work area or stockpile area until backfilled into the 
excavated trenches.  Regulated soil and clean fill must be segregated from each other in the stockpile 
area.  If it is anticipated that stockpiled regulated soil will not be backfilled or transported from the site for 
proper disposal at the end of the work day, then temporary security fencing should be employed around 
the stockpile area.  Best management practices must be utilized to minimize and control generation of 
dust during excavation, movement or storage of regulated soils.  At the completion of site work, all 
exposed soils are required to be recapped with Department approved engineered controls consistent or 
better than the site surface conditions prior to the work that took place.  Soils excavated from the site 
may not be re-used as fill on residential property. 

Comment acknowledged - All trenches will be backfilled and/or covered with steel plates at the end of 
each workday.  Soil that is in excess or is clearly impacted will be staged in a secure location for later 
backfill as part of construction activities or disposal.  Prior to disposal, soil that is not used as backfill will 
be sampled and analyzed for waste characterization following the requirements of the chosen receiving 
facility.Dust will be controlled using water and plastic sheeting as necessary.  No excavated soil will be 
used as fill for residential areas. 

Item 7 

 Regarding RAWP Section 15.2 (Closure Requirements), in accordance with Rule 11.09 (Closure and 
Post Closure) of the Remediation Regulations, compliance with the Remedial Action Approval shall be 
documented in a Closure Report submitted to the Department for review and approval.  In addition to 
the items listed on page 15-1, the Remedial Action Closure Report should also include the following 
items: 

a) Results of all analytical sampling of any media (e.g. soil, groundwater, effluent, dust or air) 
performed during the remedial activities; 

b) All original laboratory data results from the remedial activities, compliance and confirmation 
sampling, as applicable; and 

c) Documentation that all excess regulated soil, solid waste, remediation waste, etc. was properly 
disposed of off site at an appropriately licensed facility in accordance with all applicable laws. 
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The Closure Report will include the above referenced items in addition to the items listed on page 15-1 
of the RAWP. 

 

Item 8 

Regarding RAWP Section 17.1 (Primary Source Areas): 

a) The Department requests at a minimum for the first year of operation that groundwater sampling 
be performed and reported on a quarterly basis and semi annually thereafter.  Periodic 
groundwater monitoring reports should be prepared after each groundwater sampling round and 
include at a minimum the following items: 
i) The groundwater sampling results from the current round; 
ii) A tabulated comparison of the current groundwater sampling results to the remedial 

objectives; 
iii) An updated site figure depicting all sampling and point of compliance locations; 
iv) Individual site figures depicting the current groundwater sampling round’s concentration 

gradient for each contaminant of concern that currently exceeds the applicable 
groundwater remedial objective.  At a minimum the list should include trichloroethylene 
and tetrachloroethylene; 

v) The periodic water sampling and analysis results required under the Department’s 
Rhode Island Pollution Elimination System (RIPDES) Permit (i.e. extracted groundwater 
influent prior to treatment and groundwater at the discharge point after treatment) 
collected during the current reporting period; and 

vi) Periodic air stripper vapor treatment compliance sampling results and a comparison to 
applicable air pollution emissions thresholds. 

b) The Department does not concur with the statement the “Compliance with remedial objectives 
in the primary source areas will be achieved when POC sampling indicates that the remedial 
objectives have substantially been met.  Minor exceedances will be considered in compliance.”  
It is the Department’s position that compliance is determined when remedial objectives have 
been demonstrated to have been achieved to the Department’s satisfaction.  In the event that 
the remedial objectives cannot reasonably be achieved with the approved remedial approach, 
discussions about revising the remedial approach may be initiated. 

Periodic sampling of points of compliance will be conducted on the above referenced schedule.  A 
periodic report coinciding with the discreet event will be prepared documenting, at a minimum, the 
above referenced items.  Treated groundwater and air will be sampled and analyzed per the RIPDES 
Permit and Air Registration. 

If you have any questions, please contact the undersigned at (401) 274-5685 or Greg Simpson of 
Textron at (401) 457-2635. 

Sincerely yours, 

  
   

Richard P. Michalewich Jr., PE Sean Crowell, PE 
Sr. Project Manager Senior Engineer 
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AIR REGISTRATION SUBMITTAL 





Return to: RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF AIR RESOURCES
235 PROMENADE STREET
PROVIDENCE, RI  02908

Section 1. FULL BUSINESS NAME______________________________________ PHONE________________
  A 2. ADDRESS OF EQUIPMENT LOCATION_________________________________________________

________________________________________ SIC CODE__________ # EMPLOYEES______
3. LOCATION ON PREMISES (BLDG., DEPT., AREA, ETC.)_____________________________________
4. NATURE OF BUSINESS____________________________________________________________

Section 1. TYPE OF EQUIPMENT:        BAGHOUSE      SCRUBBER       AFTERBURNER

  B                SCR        CARBON ADSORBER      OTHER (SPECIFY)
2. MAKE AND MODEL NO.:__________________________________________
3. ESTIMATED STARTING DATE:________________ESTIMATED COMPLETION DATE:________________

Section 1. GENERAL DESCRIPTION OF PROCESS FROM WHICH POLLUTANTS ARISE__________________________
  C _______________________________________________________________________________

_______________________________________________________________________________
2. PROCESS EQUIPMENT USED IN OPERATION______________________________________________

_______________________________________________________________________________
3. OPERATING PROCEDURE:    CONTINUOUS ______HRS/DAY  _____DAYS/WEEK  _____WEEKS/YEAR

     BATCH ______HRS/BATCH  ______BATCHES/WEEK _____WEEKS/YEAR

4. LIST THE TYPE AND QUANTITY OF RAW MATERIALS USED PER HOUR OR PER BATCH ON AN ATTACHED SHEET.

Section EMISSIONS INFORMATION:      EMISSIONS BEFORE
  D POLLUTANT     CONTROL EQUIPMENT     AFTER

INDICATE METHOD USED TO DETERMINE EMISSIONS________________________________

RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF AIR RESOURCES

REGISTRATION OF AIR POLLUTION CONTROL EQUIPMENT

Textron, Inc. (401) 457-2635
333 Adelaide Ave., Providence, RI

NA
Cargo Container

Remediation System

Refer to attached Addendum
11/1/12 TBD

 Treatment of extracted groundwater 

from a remediation system designed to contain and reduce CVOC impacts to groundwater.

 Submersible pumps, bag filters, air stripper with blower and
Vapor Phase Carbon Units, Liquid Phase Carbon Units and a Ion Exchange Resinted

24 7 365

See Attachment 5 See Attachment 5 See Attachment 5

See Attachment 5



Section SCRUBBER
  E 1. WET:SCRUBBING LIQUID (A) COMPOSITION________

(B) FLOW RATE (GAL/MIN)_________________
(C) INJECTION RATE (PSI)_______________
(D)MAKE-UP RATE IF RE-CIRCULATED (GAL/MIN) ________

     PACKING-IF APPLICABLE (A) TYPE______________________
(B) DEPTH OF BED______________(FEET)
(C) PACKING SURFACE___________(FT2)

2. DRY:SCRUBBING REAGENT:_________________________ USAGE_____________LB/HR.
      INJECTION RATIO:_________________________(          )
     MIXING METHOD_____________________________________________________

3. PRESSURE DROP ACROSS CONTROL UNIT:______________INCHES WATER

BAGHOUSE/FABRIC FILTER
1. BAG/FILTER MATERIAL___________________________2.  NUMBER OF BAGS_________
3. AIR/CLOTH RATIO_______________ FEET/MINUTE
4. METHOD OF CLEANING: (A)   SHAKER    PULSE   REVERSE AIR    OTHER-SPECIFY

  (B) FREQUENCY OF CLEANING______________________
(C) IS CLEANING AUTOMATIC OR MANUAL____________

CARBON ADSORBER
1. VOLUME OF EACH CARBON BED ________________________(FT3)
2. NUMBER OF BEDS______________
3. DIAMETER OF EACH BED _________________(FT)
4. DEPTH OF EACH BED_____________________(FT)
5. ADSORPTION CAPACITY OF CARBON (LB/100 LB CARBON)_______________________
6. ADSORPTION CYCLE TIME ___________________(HR)
7. REGENERATION CYCLE TIME ___________________(HR)
8. STEAM RATIO (LB STEAM/LB CARBON)______________________
9. STEAM SOURCE__________________________________________

INCINERATION
1. THERMAL AFTERBURNER

A. VOLUME OF COMBUSTION CHAMBER ______________________(FT3)
B. MINIMUM OPERATING TEMPERATURE______________________(OF)
C. RESIDENCE TIME ________________________________(SECONDS)
D. EXCESS AIR ____________________________________%

2. CATALYTIC INCINERATION
A. TYPE OF CATALYST____________________________________
B. VOLUME OF CATALYST_____________________________(FT3)
C. SPACE VELOCITY ________________________________(HR-1)
D. CATALYST OPERATING TEMPERATURE______________________(OF)

3. BURNER MAKE AND MODEL NO.___________________________________________
CAPACITY (BTU/HR)____________________________________

4. HEAT RECOVERY:      YES       NO
TYPE:_____________________________________EFFICIENCY:_____________%

36
2

3.8
5.9

18.5
2700 to 4500

NA
NA

NA





ADDENDUM TO REGISTRATION OF AIR POLLUTION
CONTROL EQUIPMENT FORM

Air Stripper/Soil Vapor Extraction Installations
Required Information

1. Provide a plot plan to scale showing the location of the air stripper/soil vapor extraction system,
locations of extraction wells, distances to all property lines and adjacent land uses (i.e.
residential, commercial, etc.)

2. Provide an engineering drawing, dimensioned and to scale, for the air stripper (if applicable)
which at a minimum includes the following information:

a. Height of the air stripper
b. Diameter of the air stripper
c. Air flow (CFM)
d. Liquid flow (gal/min)
e. Packing depth

3. Provide an engineering drawing, dimensioned and to scale, for the air pollution control system. 
The inlet and outlet ducts of the air pollution control system must be accessible to allow
sampling of the exhaust gases.  For non-regenerable carbon adsorption systems, records must be
kept on-site of the date that the carbon is replaced.

4. Provide documentation ensuring that the air pollution system is capable of reducing the emission
of VOCs by at least 95%.

5. For the contaminated liquid, provide the following information:

a. Identification of the contaminants to be removed
b. Maximum and average concentration of these contaminants in the liquid
c. Expected removal efficiency of the contaminants
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Our Company  | News  |  Catalog  | Services  | RFQs  | Contact

Tetrasolv Filtration, Inc.  •  1200 East 26th Street  •  Anderson, Indiana 46016  •  USA  
Toll Free: 800-441-4034 Telephone: 765-643-3941 •  Fax: 765-643-3949 

www.tetrasolv.com  •  info@tetrasolv.com

Contents:
Liquid Filters
Vapor Filters
Filtration Media

Anthracite
Birm®
Re-Activated Carbon
Virgin Carbon
EC-100®
Filter-Lite
Manganese 

    Greensand
MTBE Removal 

    Carbon
Filter Sand

Special Products

FILTRATION MEDIA :
8x30 RE-ACTIVATED CARBON 
4x10 RE-ACTIVATED CARBON 
GENERAL DESCRIPTION

Select Re-Activated carbon from domestic sources is quality screened during our 
purchasing process for activity, density and fines. The use of re-activated carbon is 
recommended as a lower cost alternative for most sites where drinking water quality is 
not necessary. In many cases our re-activated carbon meets and exceeds imported 
virgin carbon. In addition all carbon either sold by itself or installed in our filtration units 
is traced by lot number to the installation or sale.  

8x30 (Liquid Phase) Standard Specifications: Standard Value

Iodine Number ASTM D-4607 800 Minimum 

Moisture Content  ASTM D-2867 5% Maximum 
(as packed) 

Particle Size ASTM D-2862 8x30 US Mesh 

Ash 10% Maximum 

Total Surface Area (N2BET)  1050 Minimum 

Pore Volume (cc/g) 0.75 

4*10 (Vapor Phase) Standard Specifications: Standard Value

Carbon Tetrachloride Activity Level ASTM D-3467 40 Minimum 

Moisture Content  ASTM D-2867 5% Maximum 
(as packed) 

Particle Size ASTM D-2862 4x10 US Mesh 

Ash 10% Maximum 

Total Surface Area (N2BET)  1050 Minimum 

Pore Volume (cc/g) 0.75 

Packaging:

50 Pound Bags 50 Pound Drums Bulk Tanker 

1,000 Pound Bulk Sacks 200 Pound Drums 

Page 1 of 1Tetrasolv Filtration, Inc. :: Filtration Products & Services :: Filter Media

9/20/2012http://www.tetrasolv.com/catalog/media-react-carbon.htm
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QED Air Stripper Model ver. 2.0 10/23/2012 

Site Data 
Name: David Macone e-mail: David.Macone@AECOM.com
Project: Former Gorham Silver Facility
Units: English Altitude: 75 ft
Air Temp: 55 F Flow: 18 gpm
Water Temp: 55 F
Stripper: EZ-Tray 8.x - Click for details Stripper Air Flow: 420 cfm
Stripper Max Flow: 75 gpm

Water Results 
Contaminant Influent 

(ppb)
Target 
(ppb)

4-Tray 
Results 
(ppb)

4-Tray 
%
Removal

6-Tray 
Results 
(ppb)

6-Tray 
%
Removal

trichloroethylene (TCE) 2777.1 0 < 1 100.000 < 1 100.000

tetrachloroethylene (PERC,PCE) 811.1 0 < 1 100.000 < 1 100.000

c-1,2-dichloroethylene 113.1 0 < 1 100.000 < 1 100.000

1,1-dichloroethylene 144.9 0 < 1 100.000 < 1 100.000

vinyl chloride (chloroethylene) 11.9 0 < 1 100.000 < 1 100.000

1,1,1-trichloroethane 3685.2 0 < 1 100.000 < 1 100.000

1,1-dichloroethane 141 0 < 1 100.000 < 1 100.000

Air Results 
Contaminant 4-Tray 

(ppmV)
4-Tray 
(lb/hr)

6-Tray 
(ppmV)

6-Tray 
(lb/hr)

trichloroethylene (TCE) 2.8409 0.02503 2.8411 0.02503

tetrachloroethylene (PERC,PCE) 0.6574 0.00731 0.6574 0.00731

c-1,2-dichloroethylene 0.1568 0.00102 0.1568 0.00102

1,1-dichloroethylene 0.2009 0.00131 0.2009 0.00131

vinyl chloride (chloroethylene) 0.0256 0.00011 0.0256 0.00011

1,1,1-trichloroethane 3.7132 0.03321 3.7133 0.03321

1,1-dichloroethane 0.1915 0.00127 0.1915 0.00127

Notes 
Copyright -- QED Treatment Equipment, PO Box 3726, Ann Arbor, MI 48106. 

PH-> 1-800-624-2026 or 1-734-995-2547, FX-> 1-734-995-1170. E-mail-
>info@qedenv.com. WEB->www.qedenv.com.  

The QED modeler estimates unit performance for the listed contaminants. Results 
assume -  

1. Contaminants are in the dissolved-phase, within a water matrix  
2. Stripper Influent air is contaminant-free  
3. Influent liquid does not have surfactants, oil, grease, other immiscible 

phase(s) or other Henry's constant altering additions present, such as 
dissolved phase polar organic contaminants  

4. The air stripper is operated within the given parameters listed above and 
as instructed in the E-Z Tray O&M manual 

Page 1 of 2QED Stripper Model

10/23/2012http://64.9.214.199/cgi-bin/cmod_run.pl

MaconeD
Rectangle

MaconeD
Rectangle



Stripper performance shall meet or exceed either the required effluent 
concentration(s) or effluent estimates, whichever is greater, for the conditions 
supplied and assumes the influent concentrations of each contaminant are less 
than 25% solubility in water. QED makes no claim of the model's accuracy beyond 
the 25% solubility in water limit. 

Contact Us 
Fill out your contact and project information and click Send to have a QED Treatment application 
specialist contact you. 

Name - David Macone

Company 
- Company

Phone - Phone Fax - Fax

e-mail - David.Macone@AECOM.com
Project 
- Former Gorham Silver Facility

Application Notes

Send Reset

Save Data 
 
Use the following URL to reconstruct your data form for future remodeling with 
changes. This URL can be saved in any text file for record keeping and later 
retrieval. This run's URL:  

 

http://64.9.214.199/cgi-bin/remodel.pl?
u=e&tw=55&ta=55&f=18&a=75&s=8.x&n=David&e=David.Macone@AECOM.com&p=Fo
rme&c=189,2777.1;182,811.1;81,113.1;16,144.9;195,11.9;9,3685.2;15,141
;

Page 2 of 2QED Stripper Model

10/23/2012http://64.9.214.199/cgi-bin/cmod_run.pl



QED Air Stripper Model ver. 2.0 10/23/2012 

Site Data 
Name: David Macone e-mail: David.Macone@AECOM.com
Project: Former Gorham Silver Facility
Units: English Altitude: 75 ft
Air Temp: 55 F Flow: 18 gpm
Water Temp: 55 F
Stripper: EZ-Tray 8.x - Click for details Stripper Air Flow: 420 cfm
Stripper Max Flow: 75 gpm

Water Results 
Contaminant Influent 

(ppb)
Target 
(ppb)

4-Tray 
Results 
(ppb)

4-Tray 
%
Removal

6-Tray 
Results 
(ppb)

6-Tray 
%
Removal

trichloroethylene (TCE) 7775.6 0 < 1 100.000 < 1 100.000

tetrachloroethylene (PERC,PCE) 5270.4 0 < 1 100.000 < 1 100.000

c-1,2-dichloroethylene 422.2 0 < 1 100.000 < 1 100.000

1,1-dichloroethylene 224.5 0 < 1 100.000 < 1 100.000

vinyl chloride (chloroethylene) 58.6 0 < 1 100.000 < 1 100.000

1,1,1-trichloroethane 15050 0 < 1 100.000 < 1 100.000

1,1-dichloroethane 543.3 0 < 1 100.000 < 1 100.000

Air Results 
Contaminant 4-Tray 

(ppmV)
4-Tray 
(lb/hr)

6-Tray 
(ppmV)

6-Tray 
(lb/hr)

trichloroethylene (TCE) 7.9543 0.07008 7.9547 0.07008

tetrachloroethylene (PERC,PCE) 4.2719 0.04750 4.2719 0.04750

c-1,2-dichloroethylene 0.5853 0.00380 0.5854 0.00381

1,1-dichloroethylene 0.3113 0.00202 0.3113 0.00202

vinyl chloride (chloroethylene) 0.1260 0.00053 0.1260 0.00053

1,1,1-trichloroethane 15.1642 0.13564 15.1646 0.13565

1,1-dichloroethane 0.7378 0.00490 0.7379 0.00490

Notes 
Copyright -- QED Treatment Equipment, PO Box 3726, Ann Arbor, MI 48106. 

PH-> 1-800-624-2026 or 1-734-995-2547, FX-> 1-734-995-1170. E-mail-
>info@qedenv.com. WEB->www.qedenv.com.  

The QED modeler estimates unit performance for the listed contaminants. Results 
assume -  

1. Contaminants are in the dissolved-phase, within a water matrix  
2. Stripper Influent air is contaminant-free  
3. Influent liquid does not have surfactants, oil, grease, other immiscible 

phase(s) or other Henry's constant altering additions present, such as 
dissolved phase polar organic contaminants  

4. The air stripper is operated within the given parameters listed above and 
as instructed in the E-Z Tray O&M manual 
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Stripper performance shall meet or exceed either the required effluent 
concentration(s) or effluent estimates, whichever is greater, for the conditions 
supplied and assumes the influent concentrations of each contaminant are less 
than 25% solubility in water. QED makes no claim of the model's accuracy beyond 
the 25% solubility in water limit. 

Contact Us 
Fill out your contact and project information and click Send to have a QED Treatment application 
specialist contact you. 

Name - David Macone

Company 
- Company

Phone - Phone Fax - Fax

e-mail - David.Macone@AECOM.com
Project 
- Former Gorham Silver Facility

Application Notes

Send Reset

Save Data 
 
Use the following URL to reconstruct your data form for future remodeling with 
changes. This URL can be saved in any text file for record keeping and later 
retrieval. This run's URL:  

 

http://64.9.214.199/cgi-bin/remodel.pl?
u=e&tw=55&ta=55&f=18&a=75&s=8.x&n=David&e=David.Macone@AECOM.com&p=Fo
rme&c=189,7775.6;182,5270.4;81,422.2;16,224.5;195,58.6;9,15050;15,543
.3;
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QED Air Stripper Model ver. 2.0 10/23/2012 

Site Data 
Name: David Macone e-mail: David.Macone@AECOM.com
Project: Former Gorham Silver Facility
Units: English Altitude: 75 ft
Air Temp: 55 F Flow: 30 gpm
Water Temp: 55 F
Stripper: EZ-Tray 8.x - Click for details Stripper Air Flow: 420 cfm
Stripper Max Flow: 75 gpm

Water Results 
Contaminant Influent 

(ppb)
Target 
(ppb)

4-Tray 
Results 
(ppb)

4-Tray 
%
Removal

6-Tray 
Results 
(ppb)

6-Tray 
%
Removal

trichloroethylene (TCE) 2338.1 0 < 1 100.000 < 1 100.000

tetrachloroethylene (PERC,PCE) 905.2 0 < 1 100.000 < 1 100.000

c-1,2-dichloroethylene 97.6 0 < 1 100.000 < 1 100.000

1,1-dichloroethylene 137.7 0 < 1 100.000 < 1 100.000

vinyl chloride (chloroethylene) 11.2 0 < 1 100.000 < 1 100.000

1,1,1-trichloroethane 3111.6 0 < 1 100.000 < 1 100.000

1,1-dichloroethane 119 0 < 1 100.000 < 1 100.000

Air Results 
Contaminant 4-Tray 

(ppmV)
4-Tray 
(lb/hr)

6-Tray 
(ppmV)

6-Tray 
(lb/hr)

trichloroethylene (TCE) 3.9857 0.03511 3.9866 0.03512

tetrachloroethylene (PERC,PCE) 1.2228 0.01360 1.2228 0.01360

c-1,2-dichloroethylene 0.2254 0.00147 0.2255 0.00147

1,1-dichloroethylene 0.3182 0.00207 0.3182 0.00207

vinyl chloride (chloroethylene) 0.0401 0.00017 0.0401 0.00017

1,1,1-trichloroethane 5.2249 0.04674 5.2255 0.04674

1,1-dichloroethane 0.2691 0.00179 0.2694 0.00179

Notes 
Copyright -- QED Treatment Equipment, PO Box 3726, Ann Arbor, MI 48106. 

PH-> 1-800-624-2026 or 1-734-995-2547, FX-> 1-734-995-1170. E-mail-
>info@qedenv.com. WEB->www.qedenv.com.  

The QED modeler estimates unit performance for the listed contaminants. Results 
assume -  

1. Contaminants are in the dissolved-phase, within a water matrix  
2. Stripper Influent air is contaminant-free  
3. Influent liquid does not have surfactants, oil, grease, other immiscible 

phase(s) or other Henry's constant altering additions present, such as 
dissolved phase polar organic contaminants  

4. The air stripper is operated within the given parameters listed above and 
as instructed in the E-Z Tray O&M manual 
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Stripper performance shall meet or exceed either the required effluent 
concentration(s) or effluent estimates, whichever is greater, for the conditions 
supplied and assumes the influent concentrations of each contaminant are less 
than 25% solubility in water. QED makes no claim of the model's accuracy beyond 
the 25% solubility in water limit. 

Contact Us 
Fill out your contact and project information and click Send to have a QED Treatment application 
specialist contact you. 

Name - David Macone

Company 
- Company

Phone - Phone Fax - Fax

e-mail - David.Macone@AECOM.com
Project 
- Former Gorham Silver Facility

Application Notes

Send Reset

Save Data 
 
Use the following URL to reconstruct your data form for future remodeling with 
changes. This URL can be saved in any text file for record keeping and later 
retrieval. This run's URL:  

 

http://64.9.214.199/cgi-bin/remodel.pl?
u=e&tw=55&ta=55&f=30&a=75&s=8.x&n=David&e=David.Macone@AECOM.com&p=Fo
rme&c=189,2338.1;182,905.2;81,97.6;16,137.7;195,11.2;9,3111.6;15,119;
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QED Air Stripper Model ver. 2.0 10/23/2012 

Site Data 
Name: David Macone e-mail: David.Macone@AECOM.com
Project: Former Gorham Silver Facility
Units: English Altitude: 75 ft
Air Temp: 55 F Flow: 30 gpm
Water Temp: 55 F
Stripper: EZ-Tray 8.x - Click for details Stripper Air Flow: 420 cfm
Stripper Max Flow: 75 gpm

Water Results 
Contaminant Influent 

(ppb)
Target 
(ppb)

4-Tray 
Results 
(ppb)

4-Tray 
%
Removal

6-Tray 
Results 
(ppb)

6-Tray 
%
Removal

trichloroethylene (TCE) 6592.3 0 1.4 99.979 < 1 100.000

tetrachloroethylene (PERC,PCE) 5963.1 0 < 1 100.000 < 1 100.000

c-1,2-dichloroethylene 370.7 0 < 1 100.000 < 1 100.000

1,1-dichloroethylene 220.6 0 < 1 100.000 < 1 100.000

vinyl chloride (chloroethylene) 65.2 0 < 1 100.000 < 1 100.000

1,1,1-trichloroethane 12674 0 1.3 99.990 < 1 100.000

1,1-dichloroethane 464.4 0 < 1 100.000 < 1 100.000

Air Results 
Contaminant 4-Tray 

(ppmV)
4-Tray 
(lb/hr)

6-Tray 
(ppmV)

6-Tray 
(lb/hr)

trichloroethylene (TCE) 11.2379 0.09901 11.2402 0.09903

tetrachloroethylene (PERC,PCE) 8.0553 0.08957 8.0556 0.08958

c-1,2-dichloroethylene 0.8561 0.00556 0.8566 0.00557

1,1-dichloroethylene 0.5098 0.00331 0.5098 0.00331

vinyl chloride (chloroethylene) 0.2337 0.00098 0.2337 0.00098

1,1,1-trichloroethane 21.2819 0.19037 21.2841 0.19038

1,1-dichloroethane 1.0501 0.00697 1.0513 0.00698

Notes 
Copyright -- QED Treatment Equipment, PO Box 3726, Ann Arbor, MI 48106. 

PH-> 1-800-624-2026 or 1-734-995-2547, FX-> 1-734-995-1170. E-mail-
>info@qedenv.com. WEB->www.qedenv.com.  

The QED modeler estimates unit performance for the listed contaminants. Results 
assume -  

1. Contaminants are in the dissolved-phase, within a water matrix  
2. Stripper Influent air is contaminant-free  
3. Influent liquid does not have surfactants, oil, grease, other immiscible 

phase(s) or other Henry's constant altering additions present, such as 
dissolved phase polar organic contaminants  

4. The air stripper is operated within the given parameters listed above and 
as instructed in the E-Z Tray O&M manual 
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Stripper performance shall meet or exceed either the required effluent 
concentration(s) or effluent estimates, whichever is greater, for the conditions 
supplied and assumes the influent concentrations of each contaminant are less 
than 25% solubility in water. QED makes no claim of the model's accuracy beyond 
the 25% solubility in water limit. 

Contact Us 
Fill out your contact and project information and click Send to have a QED Treatment application 
specialist contact you. 

Name - David Macone

Company 
- Company

Phone - Phone Fax - Fax

e-mail - David.Macone@AECOM.com
Project 
- Former Gorham Silver Facility

Application Notes

Send Reset

Save Data 
 
Use the following URL to reconstruct your data form for future remodeling with 
changes. This URL can be saved in any text file for record keeping and later 
retrieval. This run's URL:  

 

http://64.9.214.199/cgi-bin/remodel.pl?
u=e&tw=55&ta=55&f=30&a=75&s=8.x&n=David&e=David.Macone@AECOM.com&p=Fo
rme&c=189,6592.3;182,5963.1;81,370.7;16,220.6;195,65.2;9,12674;15,464
.4;
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Air Stripper Off Gas Treatment - Vapor Phase Granular Activated Carbon Usage Calculation

David Macone, PE
App.:

Site: Providence, RI

Project #: of 2
Textron Inc

Page:60216659-03 1

VGAC Usage
By:

Client: Date: October 8, 2012

Subject:

 
VGAC Usage Assumptions:
Data used to generate the VGAC usage rate was procured from the following sources:

1) Compound concentrations are based on the QED Air Stripper Modeling, with a 420 cfm, and the 
anticipated influent groundwater concentrations at the expected and maximum design treatment rates 
( tt h t )

Molecular Weight x Concentration (ppmv) x Air Flow Rate (CFM) x 2x10^-5 = # Carbon Consumed per Day

2) Service Tech Inc, has supplied the following equation to estimate the VGAC carbon usage per 
compound:

(see attachments).

Expected Off Gas Concentrations

Pumping Rate (gpm):
Expected Maximum

18 30

Tetrachloroethylene (PCE) ppmv

1,1,1-Trichloroethane ppmv

1,1-Dichloroethane ppmv

1,1-Dichloroethylene ppmv

cis-1,2-Dichloroethylene ppmv

0.6574 8.0556
21.2841
1.0513

0.8566

4.2719
15.1646
0.7379

0.5098
0.5854

5.2255

0.2009
0.1568

3.7133
0.1915

0.3113

1.2228

0.2694
0.3182
0.2255

Avg Max Avg Max

y
Trichloroethylene (TCE) ppmv

Vinyl Chloride (VC) ppmv

Expected VOC Loading

Air Stripper Blower Flow Rate (CFM): 420

0.2337
7.9547
0.1260

11.24022.8411
0.0256

3.9866
0.0401

Air Stripper Blower Flow Rate (CFM):

VOC per day: lbs lbs9.176.13

420

2.341.60
Avg Max Avg Max



Expected VGAC Usage

2

Providence, RI

Project #: 60216659-03 Page: 2 of

Subject: VGAC Usage App.:

Client: Textron Inc Date: October 25, 2012
Site: By: David Macone, PE

Pumping Rate (gpm):

Tetrachloroethylene (PCE) # carbon/day
1 1 1-Trichloroethane # carbon/day16 9941

1.7033
5 8559

Expected Maximum

11.2212
23 8519

5.9506

3018

Max
Mole 

Weight
0.9157165.83

133 41 4 1613

Avg Max Avg

1,1,1 Trichloroethane # carbon/day
1,1-Dichloroethane # carbon/day
1,1-Dichloroethylene # carbon/day
cis-1,2-Dichloroethylene # carbon/day
Trichloroethylene (TCE) # carbon/day
Vinyl Chloride (VC) # carbon/day

T t l # b /d8 7 33 1 12 6

12.4055
0.1227

16.9941
0.6134

0.4767

5.8559

49 6

23.8519
0.8739

0.0134

0.69760.1277 0.1836
131.39
62.49

0.2591

3.1357

96.94 0.2535 0.4151

133.41
0.2239

0.0661

98.96

96.95
8.7794

0.0210

4.1613
0.1592
0.1636

4.3999

Total: # carbon/day
Adsorption Capacity of Carbon

Pumping Rate (gpm):
Expected Maximum

18 30

8.7 33.1 12.6 49.6

Adsorption Capacity of Carbon (# VOC/100 # Carbon):

Expected VGAC Change Outs

Number of VGACs in Series:
# of Carbon per Vessel: (see attachments for VGAC specifications)

18.50

2
1000# C p ( G C p )

Safety Factor:

Pumping Rate (gpm):

VGAC Days to Exhaustion:

25%
Maximum

18 30

48 32

000

Avg Max Avg Max
127184

Expected

Adsorption Cycle Time

Hour of Operation per Day:

Pumping Rate (gpm):

24
Expected Maximum

18 30

Cycle Time (hr): 774
Avg

See Attachments

Max
3,0361,1594,426

Avg Max



MW‐230S MW‐230D MW‐JS

Compound 11/30/09 06/03/11 06/10/11 12/02/09 11/30/09 06/03/11 06/10/11 12/02/09 06/03/11 06/10/11 12/01/09 07/27/11 07/29/11 May‐1989 Avg

Total Suspended Solids ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 5000 5000 ‐‐‐ 5000.00

1,1 ‐ Dichloroethane 166 18.1 ‐‐‐ 131 4.2 5.2 ‐‐‐ 3.7 <1 ‐‐‐ 0.9 17.2 95.2 ‐‐‐ 62.41

1,1 ‐ Dichloroethylene 37.1 <1.0 ‐‐‐ 32.3 13.4 11.6 ‐‐‐ 19.6 13.5 ‐‐‐ 1.7 1.2 41.2 ‐‐‐ 19.61

1,1,1 ‐ Trichloroethane 1060 35 ‐‐‐ 697 8.5 27.6 ‐‐‐ 12 24 ‐‐‐ 5.8 47.7 917 ‐‐‐ 398.97

Vinyl Chloride 0.5 <1.0 ‐‐‐ 0.4 0.6 <1.0 ‐‐‐ 2.7 2.4 ‐‐‐ 1 <1 <20 ‐‐‐ 1.86

Trichloroethylene 489 35 ‐‐‐ 3484 20.8 27.6 ‐‐‐ 23.2 24 ‐‐‐ 34.4 29.6 772 ‐‐‐ 694

cis‐1,2 ‐ Dichloroethylene 100 <1.0 ‐‐‐ 87.4 22.1 27.5 ‐‐‐ 97.9 95.8 ‐‐‐ 1.6 2.9 33.8 ‐‐‐ 39.17

Tetrachloroethylene 2.6 3.3 ‐‐‐ 1.3 1 <1.0 ‐‐‐ 1 1.3 ‐‐‐ 0.2 1.1 <20 ‐‐‐ 2.83

Silver ‐‐‐ <0.25 <5 ‐‐‐ ‐‐‐ <0.25 <5 ‐‐‐ <0.25 <5 ‐‐‐ ‐‐‐ ‐‐‐ <10 ‐‐‐

Arsenic ‐‐‐ <1.5 <4 ‐‐‐ ‐‐‐ <1.5 <4 ‐‐‐ <1.5 <4 ‐‐‐ ‐‐‐ ‐‐‐ <10 ‐‐‐

Cadmium ‐‐‐ <0.2 <2.5 ‐‐‐ ‐‐‐ <0.2 <2.5 ‐‐‐ <0.2 3 ‐‐‐ <3 <3 <5 ‐‐‐

Copper ‐‐‐ 1 <5 ‐‐‐ ‐‐‐ 1.1 <5 ‐‐‐ 1.4 97.8 ‐‐‐ <2.4 4.8 <20 3.30

Total Iron ‐‐‐ ‐‐‐ 6,360 ‐‐‐ ‐‐‐ ‐‐‐ 30,100 ‐‐‐ ‐‐‐ 89,800 ‐‐‐ 49 24.9 <100 41.30

Nickel ‐‐‐ <0.2 <5 ‐‐‐ ‐‐‐ 2.6 5.1 ‐‐‐ 31.6 169 ‐‐‐ <9 <5 <4 2.76

Lead ‐‐‐ <0.2 <7.5 ‐‐‐ ‐‐‐ <0.2 <7.5 ‐‐‐ <0.2 11 ‐‐‐ <7.5 <0.28 5 2.16

Selenium ‐‐‐ <1.0 <15 ‐‐‐ ‐‐‐ <1.0 <15 ‐‐‐ <1.0 <15 ‐‐‐ ‐‐‐ ‐‐‐ <10 ‐‐‐

Zinc ‐‐‐ <4.5 <7.5 ‐‐‐ ‐‐‐ <4.5 <5 ‐‐‐ <4.5 89.6 ‐‐‐ 26.8 16.9 <20 9.21

Trivalent Chromium ‐‐‐ ‐‐‐ <5 ‐‐‐ ‐‐‐ ‐‐‐ <5 ‐‐‐ ‐‐‐ <5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Hexavelent Chromium ‐‐‐ ‐‐‐ <5 ‐‐‐ ‐‐‐ ‐‐‐ <5 ‐‐‐ ‐‐‐ <5 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Antimony ‐‐‐ <0.8 <6 ‐‐‐ ‐‐‐ <0.8 <6 ‐‐‐ <0.8 19 ‐‐‐ <6 <6 <100 ‐‐‐

Data not used in averaging or considered a maximum concentration.

* = Filtered Sample

Table 1 ‐ RW‐1 Expected System Influent Concentrations

Textron, Inc.

333 Adelaide Avenue

Providence, Rhode Island

MW‐234S MW‐234I MW‐234D RW1

RW‐1 AREA

Note: Based on groundwater data presented in the Shaw ‐ Status Report Actives for February and August 2011 and February and August 2012, AECOM ‐ Preliminary Hydrogeologic Evaluation of Groundwater Pump and Treat Remediation submitted in December 2011, 
AECOM ‐ RIPDES Application and RIPDES Discharge Monitoring Report (DMR) for July 1, 2011 through September 30, 2001 submitted on July 8 and October 13, 2011 respectively, and the Hunter Inc ‐ Soil and Groundwater Contamination Site Assessment submitted on 
May 25, 1989 for groundwater metals data only.



DP2S DP2D MW‐222S MW‐224S MW‐228D MW‐228S MW‐220S GZA‐4 MW‐105

Compound 03/12/08 03/13/08 03/28/08 03/28/08 04/01/08 04/01/08 7/28/2011 May‐1989 May‐1989 Avg

Total Suspended Solids ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,1 ‐ Dichloroethane <50 1710 270 577 9.7 44.3 ‐‐‐ ‐‐‐ ‐‐‐ 439.3

1,1 ‐ Dichloroethylene 194 748 139 447 422 103 ‐‐‐ ‐‐‐ ‐‐‐ 342.2

1,1,1 ‐ Trichloroethane 1030 52800 4500 17800 3.5 114 ‐‐‐ ‐‐‐ ‐‐‐ 12707.9

Vinyl Chloride <50 <100 <100 <100 1.9 <1 ‐‐‐ ‐‐‐ ‐‐‐ 29.6

Trichloroethylene 23900 21600 2070 6440 912 578 ‐‐‐ ‐‐‐ ‐‐‐ 9250.0

cis‐1,2 ‐ Dichloroethylene 408 1260 <100 244 76.4 16.5 ‐‐‐ ‐‐‐ ‐‐‐ 342.5

Tetrachloroethylene <500 107 <100 <100 5.4 3610 ‐‐‐ ‐‐‐ ‐‐‐ 678.7

Silver ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 1 <1 0.75

Arsenic ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <10 <1 ‐‐‐

Cadmium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <5 <5 ‐‐‐

Copper ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 60 150 105.00

Total Iron ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 85.2 <100 600 245.07

Nickel ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <40 70 45.00

Lead ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 22 <5 12.25

Selenium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <10 <10 ‐‐‐

Zinc ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 70 140 105.00

Trivalent Chromium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐ ‐‐‐

Hexavelent Chromium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Antimony ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <100 <100 ‐‐‐

Textron, Inc.

333 Adelaide Avenue

Providence, Rhode Island

RW‐2 AREA

Note: Based on groundwater data presented in the Shaw ‐ Status Report Actives for February and August 2011 and February and August 2012, AECOMs ‐ Preliminary Hydrogeologic 
Evaluation of Groundwater Pump and Treat Remediation submitted in December 2011, and Hunter Inc ‐ Soil and Groundwater Contamination Site Assessment submitted on May 25, 1989 
for groundwater metals data only

Table 2 ‐ RW‐2 Expected System Influent Concentrations



Compound 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12

Total Suspended Solids ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,1 ‐ Dichloroethane <10 <10 <10 <5 <1 <1 <1 <0.5 <100 <10 <50 <5 <10 <1 <10 <0.5 <1 <1 <1 <0.5

1,1 ‐ Dichloroethylene ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,1,1 ‐ Trichloroethane ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Vinyl Chloride <20 <20 <20 <5 <2 <2 <2 <0.5 <200 <20 <100 <5 <20 <2 <20 <0.5 <2 <2 <2 <0.5

Trichloroethylene <20 <20 58 <5 <2 <2 <2 <0.5 380 230 150 210 <20 <2 <20 <0.5 <2 <2 <2 <0.5

cis‐1,2 ‐ Dichloroethylene <20 <20 200 <5 11 3.3 6.9 14 <200 <20 <100 <5 <20 2.9 <20 <0.5 <2 5.7 3 2.5

Tetrachloroethylene 570 3800 220 490 16 34 45 29 9600 8400 10000 6600 5100 210 200 610 30 56 120 73

Silver ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Arsenic ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Cadmium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Copper ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Total Iron ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Nickel ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Lead ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Selenium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Zinc ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Trivalent Chromium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Hexavelent Chromium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Antimony ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

MW‐213 MW‐101S MW‐R

Compound 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12 02/28/11 08/23/11 08/28/12 08/08/12 7/28/2011 May‐1989 May‐1989 Avg

Total Suspended Solids ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐  

1,1 ‐ Dichloroethane <1 <1 <1 <0.5 <10 <1 <10 <0.5 <10 <1 <1 <0.5 <1 <1 <1 <0.5 ‐‐‐ ‐‐‐ ‐‐‐ 3.67

1,1 ‐ Dichloroethylene ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1,1,1 ‐ Trichloroethane ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Vinyl Chloride <2 <2 <2 <0.5 <20 <2 <20 <0.5 <20 <2 <2 <0.5 <2 <2 <2 4.5 ‐‐‐ ‐‐‐ ‐‐‐ 7.17

Trichloroethylene <2 23 <2 <0.5 45 <2 <20 23 <20 12 11 17 <2 <2 <2 <0.5 ‐‐‐ ‐‐‐ ‐‐‐ 33.46

cis‐1,2 ‐ Dichloroethylene <2 30 <2 <0.5 40 <2 20 15 <20 <2 <2 2.7 <2 <2 <2 8.5 ‐‐‐ ‐‐‐ ‐‐‐ 15.97

Tetrachloroethylene 10 1100 120 34 1300 130 340 530 300 300 190 230 <2 2.3 <2 2.3 ‐‐‐ ‐‐‐ ‐‐‐ 1399.08

Silver ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <10 <10 ‐‐‐

Arsenic ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <10 <10 ‐‐‐

Cadmium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <5 <5 ‐‐‐

Copper ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <20 <20 ‐‐‐

Total Iron ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 77.6 100 <100 75.87

Nickel ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <40 <40 ‐‐‐

Lead ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 15 12 13.50

Selenium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <10 <10 ‐‐‐

Zinc ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <20 20 15.00

Trivalent Chromium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Hexavelent Chromium ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Antimony ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ <100 <100 ‐‐‐

Textron, Inc.

333 Adelaide Avenue

Providence, Rhode Island

MW‐101D MW‐101S MW‐201D

MW‐207D

RW‐3 AREA

Table 3 ‐ RW‐3 Expected System Influent Concentrations

Note: Based on groundwater data presented in the Shaw ‐ Status Report Actives for February and August 2011 and February and August 2012, AECOMs ‐ Preliminary Hydrogeologic Evaluation of Groundwater Pump and Treat Remediation submitted in December 2011, and Hunter Inc ‐ Soil and Groundwater Contamination Site Assessment 
submitted on May 25, 1989 for groundwater metals data only.

MW‐202D

MW‐207S MW‐218D MW‐218S

MW‐202S

RW‐3 AREA



Compound Avg Max Avg Max Avg Max Avg Max Avg Max

Total Suspended Solids ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ 5000 5000 5000 5000

1,1 ‐ Dichloroethane 62.4 166.0 439.3 1,710.0 3.7 50.0 141.0 543.3 119.0 464.4

1,1 ‐ Dichloroethylene 19.6 41.2 342.2 447.0 100.0 200.0 144.9 224.5 137.7 220.6

1,1,1 ‐ Trichloroethane 399.0 1,060.0 12,707.9 52,800.0 100.0 200.0 3,685.2 15,050.0 3,111.6 12,674.0

Vinyl Chloride 1.9 1.0 29.6 50.0 7.2 100.0 11.9 58.6 11.2 65.2

Trichloroethylene 694.0 3,484.0 9,250.0 23,900.0 33.5 380.0 2,777.1 7,775.6 2,338.1 6,592.3

cis‐1,2 ‐ Dichloroethylene 39.2 100.0 342.5 1,260.0 16.0 100.0 113.1 422.2 97.6 370.7

Tetrachloroethylene 2.8 3.3 678.7 3,610.0 1,399.1 9,600.0 811.1 5,270.4 905.2 5,963.1

Silver ‐‐‐ ‐‐‐ 0.75 1.00 ‐‐‐ ‐‐‐ 0.75 1.00 0.75 1.00

Arsenic ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Cadmium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Copper 3.30 4.80 105.00 150.00 ‐‐‐ ‐‐‐ 69.00 77.40 54.15 77.40

Total Iron 41.30 49.00 245.07 600.00 75.87 100.00 113.26 224.72 107.28 204.77

Nickel 2.76 5.10 45.00 70.00 ‐‐‐ ‐‐‐ 23.88 37.55 23.88 37.55

Lead 2.16 5.00 12.25 22.00 13.50 15.00 10.00 14.17 10.56 14.30

Selenium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Zinc 9.21 26.80 105.00 140.00 15.00 20.00 38.39 55.22 34.65 49.59

Trivalent Chromium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Hexavelent Chromium ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Antimony ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
Note:

2) Italic values indicate detection limits were used.

Expected Flow Rate 

Pumping Rate (gpm):

 

Maximum Flow Rate

Pumping Rate (gpm):

 

Table 4 ‐ Expected System Influent Concentrations

Textron, Inc.

Selenium

Expected System Influent 
Concentrations @       18 gpm

Expected System Influent 
Concentrations @       30 gpm

Tetrachloroethylene

cis‐1,2 ‐ Dichloroethylene

Trichloroethylene

Vinyl Chloride

1,1,1 ‐ Trichloroethane

1,1 ‐ Dichloroethylene

1,1 ‐ Dichloroethane

Total Suspended Solids

Compound

Copper

Total Iron

Nickel

Total Pumping Rate

7.0 7.0 16.0 30.0

5.0 5.0 8.0

RW‐1

18.0

Total Pumping Rate

RW‐3 AreaRW‐2 Area

1) Where compound sometimes detected, convert ND to 1/2 ND, but not used when 
detections were never above the detection limit.

Silver

Arsenic

Cadmium

Zinc

Trivalent Chromium

Hexavelent Chromium

Antimony

Weighed Average & Maximum System Influent ConcentrationsAverage & Maximum System Influent Concentrations

333 Adelaide Avenue

Providence, Rhode Island

Lead
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