


 

wpaform3.doc • rev. 2/8/2018 
 

Page 1 of 9 

 

4 

 

Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

Important: 
When filling out 
forms on the 
computer, use 
only the tab key 
to move your 
cursor - do not 
use the return 
key. 

 
 
 
Note:  
Before 
completing this 
form consult  
your local 
Conservation 
Commission 
regarding any 
municipal bylaw 
or ordinance. 

A. General Information 

1. Project Location (Note: electronic filers will click on button to locate project site): 

740 Belleville Avenue 
a. Street Address  

New Bedford 
b. City/Town 

02745 
c. Zip Code 

Latitude and Longitude: 
41° 40’ 25.12” N 
d. Latitude 

70° 55’ 13.84” W 
e. Longitude 

Map 112  
f. Assessors Map/Plat Number   

Lot Number 88 and 252 
g. Parcel /Lot Number 

2.  Applicant: 

Evan 
a. First Name 

Slavitt 
b. Last Name 

AVX Corporation 
c. Organization 

One AVX Boulevard 
d. Street Address 

Fountain Inn 
e. City/Town 

 SC 
f. State 

    

29644 
g. Zip Code 

 864-228-3417 
h. Phone Number 

      
i. Fax Number 

 Evan.Slavitt@avx.com 
j. Email Address 

3. Property owner (required if different from applicant):   Check if more than one owner 

Michele 
a. First Name 

Paul 
b. Last Name 

 City of New Bedford 
c. Organization 

 
133 Williams Street Room 34 
d. Street Address 

  New Bedford 
e. City/Town 

 Massachusetts 
f. State 

    

02740 
g. Zip Code 

  508-991-6188 
h. Phone Number 

      
i. Fax Number 

 michele.paul@newbedford-ma.gov 
j. Email address 

 
4.  Representative (if any): 

 Marilyn 
a. First Name 

Wade 
b. Last Name 

 Brown and Caldwell 
c. Company 

 One Tech Drive 
d. Street Address 

 Andover 
e. City/Town   

Massachusetts 
f. State 

01810   
g. Zip Code 

  978-983-2055 
h. Phone Number 

      
i. Fax Number 

mwade@brwncald.com 
j. Email address 

 
  

5.  Total WPA Fee Paid (from NOI Wetland Fee Transmittal Form): 

 $4,350 
a. Total Fee Paid 

$2,162.50 
b. State Fee Paid 

$2,187.50 
c. City/Town Fee Paid 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 A.  General Information (continued) 

 
6. General Project Description:  

 Following development of a Phase III Remedial Action Plan, this project includes implementation of 
two remedial technologies at the pilot scale to support development of a Phase IV Remedial 
Implementation Plan. 

 

 

 

 
7a. Project Type Checklist:  (Limited Project Types see Section A. 7b.) 

  1.  Single Family Home  2.  Residential Subdivision 

  3.  Commercial/Industrial  4.  Dock/Pier 

  5.    Utilities 6.    Coastal engineering Structure 

  7.  Agriculture (e.g., cranberries, forestry)  8.  Transportation 

  9.  Other  

 
7b. Is any portion of the proposed activity eligible to be treated as a limited project (including Ecological 

Restoration Limited Project) subject to 310 CMR 10.24 (coastal) or 310 CMR 10.53 (inland)? 

 
 1.   Yes  No 

If yes, describe which limited project applies to this project. (See 310 CMR 
10.24 and 10.53 for a complete list and description of limited project types) 

        
2. Limited Project Type  

 If the proposed activity is eligible to be treated as an Ecological Restoration Limited Project (310 
CMR10.24(8), 310 CMR 10.53(4)), complete and attach Appendix A: Ecological Restoration Limited 
Project Checklist and Signed Certification.  

 
8. Property recorded at the Registry of Deeds for: 

 Bristol 
a. County 

      
b. Certificate # (if registered land) 

 09206 
c. Book 

104 
d. Page Number 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) 

 
1.   Buffer Zone Only – Check if the project is located only in the Buffer Zone of a Bordering   
  Vegetated Wetland, Inland Bank, or Coastal Resource Area. 

 
2.  Inland Resource Areas (see 310 CMR 10.54-10.58; if not applicable, go to Section B.3,   
  Coastal Resource Areas). 

 Check all that apply below. Attach narrative and any supporting documentation describing how the 
project will meet all performance standards for each of the resource areas altered, including 
standards requiring consideration of alternative project design or location.  
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d) 

For all projects 
affecting other 
Resource Areas, 
please attach a 
narrative 
explaining how 
the resource 
area was 
delineated. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a.   Bank 
      
1. linear feet 

      
2. linear feet 

b.  Bordering Vegetated 
  Wetland 

      
1. square feet 

      
2. square feet 

c.  Land Under 
 Waterbodies and 
 Waterways 

      
1. square feet 

      
2. square feet 

      
3. cubic yards dredged 

 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

d.  Bordering Land 
 Subject to Flooding 

0 
1. square feet 

0 
2. square feet 

  
0 
3. cubic feet of flood storage lost 

      
4. cubic feet replaced 

 
e.  Isolated Land   
  Subject to Flooding 

      
1. square feet 

 

  
      
2. cubic feet of flood storage lost 

      
3. cubic feet replaced 

 f.   Riverfront Area 
Achusnet River, Inland Area 
1. Name of Waterway (if available)  - specify coastal or inland 

 
  2.  Width of Riverfront Area (check one): 

 
   25 ft. - Designated Densely Developed Areas only 
  

  100 ft. - New agricultural projects only 
 

   200 ft. - All other projects 

 

 

 
  3. Total area of Riverfront Area on the site of the proposed project:  

 2,727 
square feet 

 
 4. Proposed alteration of the Riverfront Area:  

 0 
a. total square feet  

0 
b. square feet within 100 ft. 

0 
c. square feet between 100 ft. and 200 ft. 

 
 5. Has an alternatives analysis been done and is it attached to this NOI?     Yes   No 

 
 6. Was the lot where the activity is proposed created prior to August 1, 1996?     Yes   No 

 
3.  Coastal Resource Areas: (See 310 CMR 10.25-10.35)  

 
Note: for coastal riverfront areas, please complete Section B.2.f. above. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d) 

 
Check all that apply below.  Attach narrative and supporting documentation describing how the 
project will meet all performance standards for each of the resource areas altered, including 
standards requiring consideration of alternative project design or location.  

 

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

Resource Area Size of Proposed Alteration Proposed Replacement (if any) 

a.  Designated Port Areas  Indicate size under Land Under the Ocean, below 

b.  Land Under the Ocean 
      
1. square feet 

 

 
      
2. cubic yards dredged 

 

c.  Barrier Beach Indicate size under Coastal Beaches and/or Coastal Dunes below 

d.  Coastal Beaches 
      
1. square feet 

      
2. cubic yards beach nourishment 

 
e.  Coastal Dunes 

      
1. square feet 

      
2. cubic yards dune nourishment 

 
 Size of Proposed Alteration Proposed Replacement (if any) 

 
f.   Coastal Banks 

      
1. linear feet 

 

 g.  Rocky Intertidal   
  Shores 

      
1. square feet 

 

 
h.  Salt Marshes 

      
1. square feet 

      
2. sq ft restoration, rehab., creation 

 i.   Land Under Salt  
  Ponds 

      
1. square feet 

 

  
      
2. cubic yards dredged 

 

 
j.   Land Containing  
  Shellfish 

      
1. square feet 

 

  k.  Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the 
Ocean, and/or inland Land Under Waterbodies and Waterways, 
above    

  
      
1. cubic yards dredged 

 

 
 l.  Land Subject to   

   Coastal Storm Flowage 

      
1. square feet 

 

 
4.  Restoration/Enhancement 

If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the 
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional 
amount here. 

 

 
      
a. square feet of BVW 

      
b. square feet of Salt Marsh 

 
5.  Project Involves Stream Crossings 

       
a. number of new stream crossings 

      
b. number of replacement stream crossings 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 C. Other Applicable Standards and Requirements 

 
 This is a proposal for an Ecological Restoration Limited Project. Skip Section C and 
complete Appendix A: Ecological Restoration Limited Project Checklists – Required Actions 
(310 CMR 10.11). 

 

 
Streamlined Massachusetts Endangered Species Act/Wetlands Protection Act Review 

 
1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on 

the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the 
Natural Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the 
Massachusetts Natural Heritage Atlas or go to 
http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm.  

 

 

 
a.   Yes   No 

 If yes, include proof of mailing or hand delivery of NOI to: 
   
  Natural Heritage and Endangered Species Program 
  Division of Fisheries and Wildlife 
               1 Rabbit Hill Road 
               Westborough, MA 01581 

Phone: (508) 389-6360 

 
 

 
 

       
b. Date of map 

 
 

 

 If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321 
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please 
complete Section C.1.c, and include requested materials with this Notice of Intent (NOI); OR 
complete Section C.2.f, if applicable. If MESA supplemental information is not included with the NOI, 
by completing Section 1 of this form, the NHESP will require a separate MESA filing which may take 
up to 90 days to review (unless noted exceptions in Section 2 apply, see below). 

 

 

 
 c.  Submit Supplemental Information for Endangered Species Review  

 
  1.   Percentage/acreage of property to be altered:  

 
   (a) within wetland Resource Area 

      
percentage/acreage 

 
   (b) outside Resource Area 

      
percentage/acreage 

 
  2.   Assessor’s Map or right-of-way plan of site 

 
2.  Project plans for entire project site, including wetland resource areas and areas outside of 

wetlands jurisdiction, showing existing and proposed conditions, existing and proposed 

tree/vegetation clearing line, and clearly demarcated limits of work    
 

 (a)    Project description (including description of impacts outside of wetland resource area & 
 buffer zone) 

 
(b)    Photographs representative of the site 

                                                      
 Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see 

http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/).  Priority Habitat includes habitat for state-listed plants 
and strictly upland species not protected by the Wetlands Protection Act. 
 MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are 

not required as part of the Notice of Intent process. 

http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 C. Other Applicable Standards and Requirements (cont’d) 

 

(c)   MESA filing fee (fee information available at 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_fee_schedule.htm).  
Make check payable to “Commonwealth of Massachusetts - NHESP” and mail to NHESP at 
above address 

 

 

 
  Projects altering 10 or more acres of land, also submit: 

 
 (d)  Vegetation cover type map of site 

 
 (e)   Project plans showing Priority & Estimated Habitat boundaries 

 
 (f)  OR Check One of the Following 

 
1.    Project is exempt from MESA review.   

Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14, 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_exemptions.htm; 
the NOI must still be sent to NHESP if the project is within estimated habitat pursuant to 
310 CMR 10.37 and 10.59.)         

 

 

 
 2.    Separate MESA review ongoing.   

      
a. NHESP Tracking # 

      
b. Date submitted to NHESP 

 
3.  Separate MESA review completed.  

   Include copy of NHESP “no Take” determination or valid Conservation & Management 
   Permit with approved plan. 

 

 3. For coastal projects only, is any portion of the proposed project located below the mean high water 
 line or in a fish run? 

 
 a.   Not applicable – project is in inland resource area only   b.   Yes  No 

 
If yes, include proof of mailing, hand delivery, or electronic delivery of NOI to either: 

 
South Shore - Cohasset to Rhode Island border, and 
the Cape & Islands: 

 
Division of Marine Fisheries -  
Southeast Marine Fisheries Station 
Attn: Environmental Reviewer 
836 South Rodney French Blvd. 
New Bedford, MA  02744 

Email: DMF.EnvReview-South@state.ma.us  

North Shore - Hull to New Hampshire border: 

 
 
Division of Marine Fisheries -  
North Shore Office 

Attn: Environmental Reviewer 
30 Emerson Avenue 

Gloucester, MA 01930 

Email:  DMF.EnvReview-North@state.ma.us  

 

 

 

 

 Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region, 
please contact MassDEP’s Boston Office. For coastal towns in the Southeast Region, please contact 
MassDEP’s Southeast Regional Office.   

  

  

http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_fee_schedule.htm
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/mesa/mesa_exemptions.htm
mailto:DMF.EnvReview-South@state.ma.us
mailto:DMF.EnvReview-North@state.ma.us
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 C. Other Applicable Standards and Requirements (cont’d) 

Online Users: 
Include your 
document 
transaction 
number 
(provided on your 
receipt page) 
with all 
supplementary 
information you 
submit to the 
Department. 

4. Is any portion of the proposed project within an Area of Critical Environmental Concern (ACEC)? 

a.   Yes  No 
If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEP 
Website for ACEC locations). Note: electronic filers click on Website. 

       
b. ACEC 

5. Is any portion of the proposed project within an area designated as an Outstanding Resource Water 
 (ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00? 

 a.   Yes  No 

6. Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands 
 Restriction Act (M.G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)? 

a.   Yes  No 

 7. Is this project subject to provisions of the MassDEP Stormwater Management Standards? 

 
a.  Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management 
   Standards per 310 CMR 10.05(6)(k)-(q) and check if: 

 
1.  Applying for Low Impact Development (LID) site design credits (as described in   
   Stormwater  Management Handbook Vol. 2, Chapter 3) 

 2.  A portion of the site constitutes redevelopment 

  3.  Proprietary BMPs are included in the Stormwater Management System. 

 b.  No. Check why the project is exempt: 

 1.  Single-family house 

 2.  Emergency road repair 

 
3.  Small Residential Subdivision (less than or equal to 4 single-family houses or less than 
or   equal to 4 units in multi-family housing project) with no discharge to Critical Areas. 

 D.  Additional Information 

  This is a proposal for an Ecological Restoration Limited Project. Skip Section D and complete 
Appendix A: Ecological Restoration Notice of Intent – Minimum Required Documents (310 CMR 
10.12).  

  Applicants must include the following with this Notice of Intent (NOI). See instructions for details. 

 
Online Users: Attach the document transaction number (provided on your receipt page) for any of 
the following information you submit to the Department.  

 1.  USGS or other map of the area (along with a narrative description, if necessary) containing 
sufficient information for the Conservation Commission and the Department to locate the site. 
(Electronic filers may omit this item.)  

 2.  Plans identifying the location of proposed activities (including activities proposed to serve as 
a Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative 
to the boundaries of each affected resource area.  



 

wpaform3.doc • rev. 2/8/2018 
 

Page 8 of 9 

 

4 

 

Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

WPA Form 3 – Notice of Intent 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  

Provided by MassDEP: 

  
MassDEP File Number 

 
Document Transaction Number 

      
City/Town 

 D.  Additional Information (cont’d) 

  3.  Identify the method for BVW and other resource area boundary delineations (MassDEP BVW 
   Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.), 
    and attach documentation of the methodology.  

 4.  List the titles and dates for all plans and other materials submitted with this NOI. 

 
Project Site Plans to Accompany Notice of Intent 
a. Plan Title 

 
Brown and Caldwell 
b. Prepared By 

Alan Kirschner, P.E. 
c. Signed and Stamped by 

 
04/19/2019 
d. Final Revision Date 

1" = 50' and 1" = 30' 
e. Scale 

 
Narrative to Accompany Notice of Intent 
f. Additional Plan or Document Title 

April 2019 
g. Date 

 
5.  If there is more than one property owner, please attach a list of these property owners not 

listed on this form. 

 6.  Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed. 

 7.  Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed. 

 8.  Attach NOI Wetland Fee Transmittal Form  

 9.  Attach Stormwater Report, if needed.  

  

  

  

  

 E. Fees 

  1.  Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district 
   of the Commonwealth, federally recognized Indian tribe housing authority, municipal housing 
   authority, or the Massachusetts Bay Transportation Authority.  

  
Applicants must submit the following information (in addition to pages 1 and 2 of the NOI Wetland 
Fee Transmittal Form) to confirm fee payment:  

 

 

    277898     
2. Municipal Check Number 

  04/19/2019     
3. Check date 

    013109     
4. State Check Number 

  04/19/2019     
5. Check date 

    Brown and Caldwell     
6. Payor name on check: First Name 

   --    
7. Payor name on check: Last Name 
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

NOI Wetland Fee Transmittal Form 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  
 

 

 
Important: When 
filling out forms 
on the computer, 
use only the tab 
key to move your 
cursor - do not 
use the return 
key. 

 
 

A. Applicant Information 

1. Location of Project: 

740 Belleville Ave 
a. Street Address 

New Bedford 
b. City/Town 

      
c. Check number 

$4,350 
d. Fee amount 

2. Applicant Mailing Address: 

Evan 
a. First Name 

Slavitt 
b. Last Name 

AVX Corporation 
c. Organization 

One AVX Boulevard 
d. Mailing Address 

Fountain Inn 
e. City/Town 

South Carolina 
f. State 

29644 
g. Zip Code 

 864-228-3417 
h. Phone Number 

      
i. Fax Number 

 evan.slavitt@avx.com 
j. Email Address 

3. Property Owner (if different): 

Michele 
a. First Name 

Paul 
b. Last Name 

 City of New Bedford 
c. Organization 

 133 Williams Street Room 304 
d. Mailing Address 

 New Bedford 
e. City/Town 

Massachusetts 
f. State 

02740 
g. Zip Code 

  508-991-6188 
h. Phone Number 

      
i. Fax Number 

 michele.paul@newbedford-ma.gov 
j. Email Address 

To calculate  
filing fees, refer 
to the category 
fee list and 
examples in the 
instructions for 
filling out WPA 
Form 3 (Notice of 
Intent). 

B. Fees 

Fee should be calculated using the following process & worksheet. Please see Instructions before 
filling out worksheet.  
 
Step 1/Type of Activity: Describe each type of activity that will occur in wetland resource area and buffer zone. 

 
Step 2/Number of Activities: Identify the number of each type of activity. 

 
Step 3/Individual Activity Fee: Identify each activity fee from the six project categories listed in the instructions.  

 
Step 4/Subtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per category 
(identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a Riverfront Area in 
addition to another Resource Area or the Buffer Zone, the fee per activity should be multiplied by 1.5 and then 
added to the subtotal amount. 

 
Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4. 
 
Step 6/Fee Payments: To calculate the state share of the fee, divide the total fee in half and subtract $12.50. To 
calculate the city/town share of the fee, divide the total fee in half and add $12.50. 
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 Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands 

NOI Wetland Fee Transmittal Form 
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40  
 

 

 B. Fees (continued) 

  Step 1/Type of Activity Step 2/Number 
of Activities 

Step 
3/Individual 
Activity Fee 

Step 4/Subtotal Activity 
Fee 

    

 Category 4 k. PRB Pilot and ISCO 
Overburden Tests 
  

2 
 

 

$1,450 x 1.5 
 

$4,350 
 

        
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

               Step 5/Total Project Fee: $4,350 
 

                Step 6/Fee Payments: 
 

  
                Total Project Fee: 

$4,350 
a. Total Fee from Step 5 

   State share of filing Fee: 
$2,162.50 
b. 1/2 Total Fee less $12.50 

  City/Town share of filling Fee: 
$2,187.50 
c. 1/2 Total Fee plus $12.50 

 C. Submittal Requirements 
 

a.) Complete pages 1 and 2 and send with a check or money order for the state share of the fee, payable to 
the Commonwealth of Massachusetts.  

 
Department of Environmental Protection 

Box 4062 
Boston, MA 02211 

 
b.) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of 

this form; and the city/town fee payment. 
 

To MassDEP Regional Office (see Instructions): Send a copy of the Notice of Intent or Abbreviated Notice of 
Intent; a copy of this form; and a copy of the state fee payment. (E-filers of Notices of Intent may submit these 
electronically.) 

 

 

 

 

 

 

 
 









Notification to Abutters Under the  

Massachusetts Wetlands Protection Act 

And the City of New Bedford Wetlands Ordinance 

 

 

In accordance with the second paragraph of the Massachusetts General Laws Chapter 131, Section 40, 

and the City of New Bedford Wetlands Ordinance (Section 15-101 through 15-112) you are hereby 

notified of the following. 

 

A. The name of the applicant is: AVX Corporation 

 

B. The applicant has filed a Notice of Intent with the Conservation Commission for the 

municipality of New Bedford, Massachusetts seeking permission to remove, fill dredge or alter 

an Area Subject to Protection Under the Wetlands Protection Act (General Laws Chapter 131, 

Section 40) and the City of New Bedford Wetlands Ordinance (Section 15-101 through 15-

112). 

 

C. The address of the lot where the activity is proposed is:_740 Belleville Ave__ 

             Assessors Map _112__________________; Lot __88 & 252_______________ 

 

D. Copies of the Notice of Intent may be examined at New Bedford Conservation Commission, 

133 William St. Rm. # 304, New Bedford, MA  02740 between the hours of 8:00 AM – 4:00 

PM, Monday – Friday.  For more information, call (508) 991-6188. 

  

 Check one:  This is the Applicant____, Representative _X_, or other    specify: New 

                           Bedford Conservation Commission Office  

 

E.  Copies of the Notice of Intent may be obtained from either (check one) the applicant___ or the 

applicant’s representative X_, by calling this telephone number 508-819-1410 between the 

hours of 8 and 4 on the following days of the week: Monday- Friday.  

 

F. Information regarding the date, time, and place of the public hearing may be obtained from 

New Bedford Conservation Commission by calling this telephone number (508) 991-6188 

between the hours of 8:00 AM- 4:00 PM Monday- Friday. 

 

Check one: This is the Applicant_____, Representative_X__, or other __ (specify): 

  New Bedford Conservation Commission. 

 
Note:    Notice of the Public hearing, including its date, time and place, will be published at least five (5) days in advance in    

             The Standard-Times. 

 

Note:    Notice of the public hearing, including its date, time and place will be posted in the City Hall not less than 

             forty-eight (48) hours in advance. 

 

Note:    You also may contact your local Conservation Commission or the Southeast Region of the Department of  

Environmental Protection for more information about this publication or the Wetlands Protection Act.   

To Contact DEP Call: Southeast Region: (508) 946-2700    

New Bedford Conservation Commission (508) 991-6188    



 

 

Narrative to Accompany 

Notice of Intent 

Prepared for  

AVX Corporat ion,  Fountain  Inn,  SC  

May 2019 



 

 

101 Industrial Park Road, Suite 205 

Taunton, MA 02780 

Narrative to Accompany Notice of Intent 

Prepared for  

AVX Corporat ion,  Fountain  Inn,  SC  

May 2019 
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Section 1 

Introduction and Background 

On behalf of AVX Corporation (AVX), Brown and Caldwell (BC) is submitting a Notice of Intent (NOI) to 

the New Bedford Conservation Commission for proposed pilot study test activities at the former 

Aerovox Facility. This narrative accompanies a NOI Form and describes how the proposed pilot study 

tests adheres to Massachusetts Department of Environmental Protection (MassDEP) Wetlands 

Protection Act Regulations, (310 CMR 10.00). 

The former Aerovox Facility Site (Site) is located at 740 Belleville Avenue, Bristol County, New 

Bedford, Massachusetts. The coordinates of the Site (referenced to the corner of Belleville Avenue 

and Hadley Street) are latitude 41° 40’ 25.12” N and longitude 70° 55’ 13.84” W (UTM coordinates 

340135.53m E and 4615326.34m N). The Site property is owned by the City of New Bedford. 

Site assessment and remediation is currently being conducted at the Site under Massachusetts 

General Law Chapter 21E and the Massachusetts Contingency Plan (MCP). In 1988, the Site was 

included in the list of transition sites under the MCP and was assigned Release Tracking Number 

(RTN) 4-601. The Site is also subject to a June 3, 2010 Administrative Consent Order and Notice of 

Responsibility (identified as ACO-SE-09-3P-016, referred to as ACO), between AVX and the 

Massachusetts Department of Environmental Protection (MassDEP) and Massachusetts Office of the 

Attorney General. The ACO requires, among other things, that AVX complete comprehensive response 

actions under the MCP. 

In addition to the ACO, work at the Site is subject to the Administrative Order on Consent (AOC) 

between the United States Environmental Protection Agency (EPA) and AVX, which required the 

demolition of the former Aerovox facility and capping of the site under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA). Work at the site is also subject 

to the Cooperation and Settlement Agreement between the City of New Bedford and AVX, which 

provides for, among other things, access for AVX to complete the response action and for the City to 

undertake long term operation and maintenance of the site once response actions are complete. 

The effective date of these documents is also June 3, 2010, and initiation of MCP related work under 

the ACO was initiated in 2013 upon based on completion of the Work under the EPA AOC.  

As a barrier to prevent contact with impacted soil, and to satisfy the Toxic Substances Control Act 

(TSCA) requirements that are contained in the EPA AOC, an asphalt pavement asphalt cap was 

installed at the site to temporarily serve as a cap. Both the AOC and the Cooperation and Settlement 

Agreement anticipated the final remedial actions for the Site would include, in addition to several 

other primary remedial components, a combined asphalt cap and engineered barrier.  

Several combinations of components of comprehensive response action were identified and 

evaluated based on several factors including feasibility, implementability, and effectiveness during 

the MCP Phase III. The primary components of the comprehensive response action selected during 

the MCP Phase III, in addition to the asphalt cap and engineered barrier previously mentioned, 

include a subsurface hydraulic barrier and a permeable reactive barrier to contain and treat 

impacted groundwater, and in situ treatment of groundwater through chemical oxidation to reduce 

the levels of constituents of concern (CoCs) in groundwater. The CoCs present in on site groundwater 

and soil include chlorinated volatile organic compounds (CVOCs) and polychlorinated biphenyls 

(PCBs). 
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The purpose of the pilot-study tests (the Project) is to implement two remedial technologies at the 

pilot scale (permeable reactive barrier and in situ chemical oxidation, refer to Section 3 for further 

discussion), document subsurface conditions related to constructability, and monitor/assess 

performance of the remedial technologies to support development of a Phase IV Remedial 

Implementation Plan and construction documents for full-scale implementation to be completed 

later. 

The extent of the work proposed under this NOI includes work performed within the Acushnet 

Riverfront Area, Land Subject to Coastal Storm Flowage, Land Subject to Flooding, and within the 

Acushnet River Buffer Zone. 
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Section 2 

Site Information 

2.1 Site Location 

The proposed pilot-study tests (hereafter referred to as the “Project”) will occur at the Site, located at 

740 Belleville Avenue, New Bedford, Massachusetts. The Site includes an approximately 10-acre lot 

bounded by Graham Street to the north, a separate lot (also owned by the City of New Bedford) and 

Belleville Avenue to the west, Hadley Street to the south, and the Acushnet River to the east. 

2.2 Site Description 

The Site is industrially-zoned land that was formerly occupied by a 450,000-square foot 

manufacturing building, associated ancillary buildings, asphalt paved parking lot and several small 

landscaped areas. The manufacturing building (the main building) consisted of a 2-story building (the 

western section), and a 3-story building (the eastern section). The exterior walls of the main building 

were constructed of brick and the roof was constructed of wood. The first floor, which was the 

building foundation floor, was constructed of concrete; the second floor consisted of both concrete 

and wood; and, the third floor was constructed of wood. Ancillary structures included a brick boiler 

house that was attached to the south side of the main building; a brick sewer pump station located 

south of the main building; a pump station located along the Acushnet River (the river) shoreline; 

and, a brick electrical switching equipment building located near the southwest corner of the main 

building along Hadley Street. All facility infrastructure on the Site was demolished and removed in 

2011 as part of a CERCLA Non-Time-Critical Removal Action (NTRCA) and pursuant to the EPA AOC. 

After demolition of the buildings, the asphalt cap referenced in Section 1 was installed across the 

Site. The property is currently a vacant asphalt paved parking lot. 

An existing sheet pile wall is located along the eastern edge of the Site. The sheet pile wall was 

installed in 1984 as a vertical barrier to minimize flow of water through contaminated Site soil in 

shallow overburden (fill) to the Acushnet River. The top of the sheet pile wall is visible above the 

asphalt cap. Two stormwater drainage ditches existed along the north and south sides of the former 

building and were extended around the same time, each with discharge points installed through the 

sheet pile wall. In addition, cutouts or engineered holes (i.e., scuppers) were installed in the 

uppermost section of the sheet pile wall to allow for overland stormwater discharge through the 

sheet pile wall. This portion of the Site is a relatively low-lying area relative to the remainder of the 

property. 

2.3 Site Plans 

Site Plans titled Site Plans to Accompany Notice of Intent, Former Aerovox Facility are included as 

Appendix A.  The Site Plans include: 

• Cover (including Site Location and Vicinity Map, list of Site Plans, and Project information) 

• C-100 Existing Site Conditions Plan 

• C-101 Pilot Study Test Plan 

• C-102 Site Preparation and Erosion and Sediment Control Plan 

• C-103 Site Restoration Plan 
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• C-104 Erosion and Sediment Control Details 

The Site Plans show existing features, site topography, wetland resource areas, their associated 

buffer zones, proposed site preparation activities, erosion and sediment control (ESC) measures, 

final conditions, and Project-specific details. 

2.4 Resource Areas 

2.4.1 Acushnet River Buffer Zone 

310 CMR 10.02(1) includes a list of areas subject to protection under M.G.L. c, 131 SS 40, including 

any bank bordering on any river. The area within 100 feet of the bank of the Acushnet River 

(i.e., within the Buffer Zone) as described in 310 CMR 10.02(2)(b) is subject to regulation under 

M.G.L. c, 131 SS 40. The existing sheet pile wall along the eastern side of the Project Site marks the 

bank and the mean high-water line (MHW) of the Acushnet River. 

The existing sheet pile wall and the Acushnet River Buffer Zone are depicted on Site Plan C-100. 

2.4.2 Riverfront Area 

310 CMR 10.58(2)(a) defines a Riverfront Area as the area of land between a river's HWL and a 

parallel line measured horizontally. The riverfront area may include or overlap other resource areas 

or their buffer zones. The riverfront area does not have a buffer zone.  310 CMR 10.58(2)(a)(3)(a) 

continues to define a Riverfront Area as the area of land between a river's mean annual high-water 

line measured horizontally outward from the river and a parallel line located 200 feet away, except 

that the parallel line is located 25 feet away in municipalities, such as New Bedford. As described in 

Section 2.4.1, the existing sheet pile wall is the HWL of the Acushnet River. 

The Riverfront Area is depicted on Site Plan C-100. 

2.4.3 Land Subject to Flooding 

310 CMR 10.57(2) defines a Bordering Land Subject to Flooding as an area which floods from a rise 

in a bordering waterway or water body. Such areas are likely to be significant to flood control and 

storm damage prevention.  The boundary of Bordering Land Subject to Flooding is the estimated 

maximum lateral extent of flood water which will theoretically result from the statistical 100-year 

frequency storm, and this boundary is determined by reference to the most recently available flood 

profile data from the National Flood Insurance Program [NFIP, currently administered by the Federal 

Emergency Management Agency (FEMA)]. The Special Flood Hazard Area (SFHA) (i.e., the area 

subject to inundation by the 1% annual chance flood, commonly referred to as the “100-year flood 

plain”) depicted on the Flood Insurance Rate Map (FIRM), Map Number 25005C0391G, published 

by FEMA for the location of the Project Site is used to depict land subject to flooding. The 100-year 

flood plain extends to approximately elevation 6 feet referenced to the North American Vertical 

Datum of 1988 (NAVD 88). 

310 CMR 10.04 defines Land Subject to Coastal Storm Flowage as land subject to any inundation 

caused by coastal storms up to and including that caused by the 100-year storm, surge of record or 

storm of record, whichever is greater. For this NOI, Land Subject to Coastal Storm Flowage is 

assumed to be the same as Land Subject to Flooding. 

310 CMR 10.04 defines Land Subject to Tidal Action as land subject to the periodic rise and fall of a 

coastal water body, including spring tides. The southern drainage ditch and scuppers installed in the 

uppermost section of the sheet pile wall (refer to Section 2.2) were installed to allow storm water 

runoff to flow from the Site to the river. The invert elevations of the drainage ditches and scuppers 

are between approximately elevation 1 and 3 feet NAVD 88 (varies across the site). The MHW 
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elevation published by the National Oceanic and Atmospheric Administration (NOAA) for New Bedford 

is 3.71 feet NAVD 88. During regular tide cycles, the southeastern portion of the Site is regularly 

inundated. Furthermore, during periods of high tide and intense rainfall, flooding has been observed 

in the eastern portion of the Site and along Hadley Street (south of the Site). The 100-year flood plain 

includes the southeastern portion of the Site and the eastern end of Hadley Street. High velocity flow 

has not been observed at the Site. For this NOI, Land Subject to Tidal Action is assumed to be within 

the area of Land Subject to Flooding. 

The Land Subject to Flooding is depicted by the 100-year flood plain on Site Plan C-100. 

2.5 Upland Wildlife Habitat 

The Project Site is not located in an estimated habitat for rare wildlife nor in a priority habitat for rare 

species as indicated on the Priority & Estimated habitats (14th Edition Natural Heritage Atlas, August 

1, 2017) (https://www.mass.gov/service-details/regulatory-maps-priority-estimated-habitats) 

published by the Massachusetts Division of Fisheries and Wildlife, Natural Heritage and Endangered 

Species Program. 
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Section 3 

Resource Area Activities 

3.1 Scope of Work 

The Project will include the following major work activities: 

• Installation of approximately 100-feet of a permeable reactive barrier (PRB) below the ground 

along the eastern Site boundary within 25-feet of the shoreline and associated temporary 

vertical hydraulic barrier along the northern and southern sides of the pilot PRB; and 

• In-situ chemical oxidation groundwater treatment in the overburden soil and bedrock. 

A summary of Project work activities is included here. A detailed description of pilot study test 

activities are further described in a Pilot Study Release Abatement Measure (RAM) Plan,  with 

attachments, provided for reference as Appendix B. 

3.1.1 Mobilization and Site Preparation 

Before site preparation activities begin, the Project work areas, including utilities, the pilot study 

work areas and materials/equipment staging areas, will be surveyed and marked out in the field. 

Mobilization and site preparation activities will include the following: 

• Mobilization of equipment, personnel, and materials to the Project Site necessary to complete 

the Project; 

• Installation of erosion and sediment control (ESC) measures as depicted on Site Preparation and 

Erosion and Sediment Control Plan (Site Plan C-102) (further discussed in Section 4) 

− Installation of temporary sandbag diversion berm, stormwater catch basin inlet protection, 

and temporary plug as depicted on Site Plan C-102; 

• Removal of the existing asphalt cap (engineered barrier) from the Project work areas as depicted 

on Site Plan C-101; 

• Construction of temporary waste containment areas outside of the 100-year flood plain (i.e., 

above SFHA line published by FEMA, elevation 6 feet NAVD 88) for on-site waste staging 

(excavated soil, dewatering water) prior to transportation to off-site disposal facilities; and  

• Construction of materials staging areas (imported backfill, PRB materials) for on-site staging of 

clean materials imported to the Project Site before use. Imported materials, including clean 

backfill and PRB media, will be staged within the 100-year flood plain to facilitate work activities.  

3.1.2 Pilot Study Permeable Reactive Barrier  

The pilot study PRB will be constructed to support design of the full-scale remedy and post-

remediation monitoring, including the following major work activities. 

Excavation and Backfilling 

Prior to installation of the pilot study PRB, impacted soil between the pilot study PRB alignment and 

the existing sheet pile wall along the Acushnet River shoreline will be excavated. The excavation area 

is anticipated to be 25 feet wide as measured perpendicular from the existing sheet pile wall, as 

depicted on Pilot Study Test Plan C-101. The excavation will be approximately 100 feet long to match 
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the length of pilot study PRB and will extend to the bottom of the existing peat layer at an average 

depth of approximately 9 to 10 feet below ground surface (i.e., existing peat layer will be removed). 

The excavation area will be approximately 2,500 square feet and will remove approximately 900 

cubic yards of shallow overburden (fill) and debris. The excavation area will be backfilled with clean 

imported soil to bring the area up to existing subgrade.  

Excavated soil will be direct-loaded for transportation to an off-site disposal facility or staged within a 

temporary waste containment area outside of the 100-year flood plain (refer to Section 3.1.1). 

Groundwater in this area is tidally influenced and observed in monitoring wells at an average depth 

of approximately 4 feet below ground surface. To support excavation sidewalls, temporary sheeting 

and shoring will be installed prior to excavation and removed once the area is backfilled Dewatering 

will be required to complete excavation. Construction wastewater will be stored on-site in holding 

tanks and transported off-site for disposal at an appropriate facility. 

Pilot Study PRB 

Following excavation of soil within 25 feet of the existing sheet pile wall, the pilot study PRB will be 

installed as depicted on Pilot Study Test Plan C-101. The pilot study PRB will be installed with its 

western (inland) side approximately 25 feet away from the sheet pile wall and will be approximately 

3 feet wide (i.e., the east side of the PRB will be approximately 22 feet away from the sheet pile 

wall). The pilot study PRB will be installed to the top of the bedrock surface at an average depth of 

approximately 33 feet below ground surface. 

The pilot study PRB will be installed utilizing the one-pass trenching method. One-pass trenching 

simultaneously excavates a trench and backfills the trench. The trench will be backfilled with PRB 

media, a mix of high permeability clean crushed stone and reagent additives. The additives are 

further discussed in the Pilot Study RAM Plan (refer to Appendix B). This method minimizes the area 

of disturbance and limits dewatering requirements. PRB media will be stored in a designated 

material staging area (refer to Section 3.1.1).  

During installation of the pilot study PRB, an additional 300 cubic yards of soil will be excavated from 

the subsurface. Excavated soil removed during installation of the PRB will be staged within a 

temporary waste containment area outside of the 100-year flood zone (refer to Section 3.1.1) prior 

to loadout and off-site disposal. 

Vertical Hydraulic Barrier Installation 

Vertical hydraulic barriers (i.e., sheet piles) will be installed on the north and south sides of the pilot 

study PRB. The barriers will be installed abutting the existing steel sheet piles along the shoreline 

and will extend approximately 25 feet to the west (i.e., upgradient) and 25 feet to the east (i.e., 

downgradient) of the pilot study PRB, or a total installed length of 50-feet on either side of the PRB. 

The vertical hydraulic barriers (steel sheetpiling) will be installed to the top of the bedrock surface at 

a depth of approximately 33 feet below ground surface. This vertical hydraulic barrier is a temporary 

feature to limit groundwater flow through the pilot study PRB. The temporary vertical hydraulic barrier 

will be removed as part of full-scale remedy implementation. 

Monitoring Well Installation 

New monitoring wells will be installed on the upgradient and downgradient side (i.e., west and east 

side, respectively) of the pilot study PRB. The monitoring wells will be installed as depicted on Pilot 

Study Test Plan C-101. As necessary, the asphalt pavement cap will be removed at locations of the 

new monitoring wells. The monitoring well locations will be restored with a concrete pad installed 

flush with the surrounding grade. 
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Restoration  

Following excavation and backfilling activities, installation of the pilot study PRB, and installation of 

the vertical hydraulic barriers, the area will be restored to pre-existing conditions. Restoration will 

include grading and replacement of the asphalt pavement cap. The subgrade and asphalt pavement 

cap will be installed to match surrounding grade as indicated on Site Restoration Plan C-102. 

3.1.3 Pilot Study In Situ Chemical Oxidation of Overburden Soil and Bedrock 

Pilot study in situ chemical oxidation (ISCO) will be utilized to treat discrete areas of groundwater 

impacts in overburden soil and bedrock. Pilot study ISCO will support design of the full-scale remedy 

and post-remediation monitoring, including the following major work activities. 

ISCO Reagent Injection 

ISCO reagents will be injected through temporary injection wells (for bedrock) or through direct push 

points (for overburden) installed as depicted on Pilot Study Test Plan C-101. The asphalt pavement 

cap will primarily remain in place except for at the temporary injection well/direct push locations. 

When not in use, equipment and ISCO reagents will be staged on-site in material staging areas 

outside of the 100-year flood plain (refer to Section 3.1.1). The temporary injection well/direct push 

locations will be restored with an asphalt patch installed flush with the surrounding grade. 

Monitoring Well Installation 

New monitoring wells will be installed around the pilot study ISCO area. The monitoring wells will be 

installed as depicted on Pilot Study Test Plan C-101. The asphalt pavement cap will primarily remain 

in place except for at the new monitoring well locations. The monitoring well locations will be 

restored with a concrete pad installed flush with the surrounding grade. 

3.1.4 Demobilization 

Following restoration of the pilot study PRB and ISCO areas equipment, materials, and personnel will 

be demobilized from the Project Site. Demobilization will include the following major activities: 

• Decontamination of equipment and materials; 

• Project Site cleaning (e.g., sweeping, collecting unused materials, etc.) and removal of materials 

from the Project Site; 

• Removal of waste (e.g., soil, waste water, miscellaneous construction debris, etc.); 

• Removal of erosion and sediment controls; and 

• Removal of equipment and personnel from the Project Site. 

3.2 Acushnet River Buffer Zone 

Project activities anticipated to occur within the buffer zone are depicted on Pilot Study Test Plan  

C-101 and include: 

• Site preparation (establishment of ESC measures, removal of asphalt cap) 

• Equipment and materials staging (clean imported backfill, PRB media) 

• Pilot study PRB (excavation and backfilling, installation of the pilot study PRB, installation of 

vertical hydraulic barriers, monitoring well installation, and restoration of asphalt cap) 

• Pilot study ISCO of overburden (injection of ISCO reagents, monitoring well installation, 

restoration of drill holes) 

• Demobilization (site cleaning, removal of ESC measures) 
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3.3 Riverfront Area 

Project activities anticipated to occur within the Riverfront Area are depicted on Pilot Study Test Plan 

C-101 and include: 

• Site preparation (establishment of ESC measures, removal of asphalt cap) 

• Equipment and materials staging (clean imported backfill, PRB media) 

• Pilot study PRB (excavation and backfilling, installation of the pilot study PRB, installation of 

vertical hydraulic barriers, monitoring well installation, and restoration of asphalt cap) 

• Pilot study ISCO of overburden (injection of ISCO reagents, monitoring well installation, 

restoration of drill holes) 

• Demobilization (site cleaning, removal of ESC measures) 

3.3.1 General Performance Standard 

Project activities meet the general performance standards required by 310 CMR 10.58(4) as follows. 

• Protection of Other Resource Areas: Refer to Section 3.4.1 for Land Subject to Flooding. 

• Protection of Rare Species: The Project Site is not located in an estimated habitat for rare 

wildlife nor in a priority habitat for rare species (refer to Section 2.5).  

• Practicable and Substantially Equivalent Economic Alternatives: The comprehensive response 

action was selected from several alternatives during the MCP Phase III, as described in Phase III 

Remedial Action Plan – RTN 4-601 prepared by BC, dated July 2017. 

3.4 Land Subject to Flooding 

Project activities anticipated to occur within the Land Subject to Flooding, and within Land Subject to 

Coastal Storm Flow and Land Subject to Tidal Action (refer to Section 2.4.3) are depicted on Pilot 

Study Test Plan C-101 and include: 

• Site preparation (establishment of ESC measures, removal of asphalt cap) 

• Equipment and materials staging (clean imported backfill, PRB media) 

• Pilot study PRB (excavation and backfilling, installation of the pilot study PRB, installation of 

vertical hydraulic barriers, monitoring well installation, and restoration of asphalt cap) 

• Pilot study ISCO of overburden (injection of ISCO reagents, monitoring well installation, 

restoration of drill holes) 

• Demobilization (site cleaning, removal of ESC measures) 

3.4.1 General Performance Standard 

Project activities meet the general performance standards required by 310 CMR 10.57(4) as follows. 

• Bordering Land Subject to Flooding:  

− Project activities include restoration of the surface to pre-existing conditions and will not 

alter the compensatory storage. 

− Project activities will not alter or restrict flows so as to cause an increase in flood stage or 

velocity. 

− Project activities will not alter or impair the areas capacity to provide important wildlife 

functions. 

• Isolated Land Subject to Flooding: The Site does not include isolated land subject to flooding. 
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• Protection of Rare Wildlife Species: The Site is not located in an estimated habitat for rare 

wildlife nor in a priority habitat for rare species (refer to Section 2.5). 

3.5 Project Activities Outside of Resource Areas 

Temporary waste staging of excavated soil and debris, and wastewater generated from dewatering 

and decontamination activities will be restricted from occurring within the Resource Areas, as 

depicted on Pilot Study Test Plan C-101 and Site Preparation and ESC Plan C-102. 
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Section 4 

Erosion and Sediment Control Plan 

ESC measures will be implemented and established before ground disturbance activities to prevent 

soil from being carried off the Project Site due to stormwater. The existing Site surface includes 

asphalt pavement graded to direct stormwater runoff into a series of catch basins or graded to direct 

stormwater towards the north and south drainage ditches and scuppers in the existing sheet pile 

wall to allow overland flow into the Acushnet River.  

Disturbance areas due to the work activities are depicted on Pilot Study Test Plan C-101 and Site 

Preparation and Erosion and Sediment Control Plan C-102. The majority of anticipated disturbance 

to the asphalt cap will be related to the pilot study PRB and excavation of overburden between the 

PRB and existing sheet pile wall. Disturbances related to pilot study ISCO work activities will be 

limited to a series of small (2 to 12-inch diameter borings) discrete areas.  

4.1 Erosion and Sediment Control Measures 

The ESC measures that will be utilized at the Project Site are described in the following sub-sections. 

Sediment Controls 

Silt fencing, straw bale dikes, and compost filter socks, collectively referred to herein as sediment 

controls, will be installed along the perimeter of the disturbance areas as indicated on Site Plan  

C-102, and in accordance with the details and requirements on Erosion and Sediment Control 

Details C-104. Additional sediment controls will be installed around the perimeter of backfill material 

staging areas, around the perimeter of the temporary waste containment area(s), as well as in 

strategic locations based on observations of flow patterns and site topography. 

Sediment controls will reduce the velocity of runoff and promote the settling and filtering of 

sediments carried in runoff. Sediment controls will be installed prior to land disturbance and will 

remain in place throughout the duration of work activities until Site restoration (replacement of the 

asphalt cap) is complete.  

Sediment controls will be inspected each work day and following rain events. Accumulated sediment 

or debris will be removed from behind the face of sediment controls as necessary and damaged 

materials will be removed and replaced promptly. 

Catch Basin Inlet Protection 

Catch basin inlet protection will be constructed at catch basins within the 100-year flood zone as 

indicated on the Site Preparation and ESC Plan C-102, and in accordance with the detail on C-104. 

Inlet protection will be ballasted to prevent damage if inundated. Inlet protection will be inspected 

each work day and following rain events. Accumulated sediment or debris will be removed, and 

damaged materials will be replaced promptly. 

Temporary Diversion Berm 

Temporary sandbag or straw waddle diversion berms will be installed as indicated on the Site 

Preparation and ESC Plan C-102, and in accordance with the ESC detail on C-104. Diversion berms 

will be installed to direct stormwater run-off specifically around the excavation and pilot study PRB 
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work area. The location of diversion berms depicted on the Site Preparation and ESC Plan (C-102) 

are approximate and may be altered during work activities. Additional diversion berms may be 

constructed based on Site conditions. 

Decontamination Area 

A decontamination pad will be constructed outside of the 100-year flood zone and in accordance 

with the ESC detail on C-104. The decontamination pad will provide a location for the removal of soil, 

debris, and other potentially contaminated materials from equipment and materials (excavator 

bucket, temporary sheet piles and bracing, drilling equipment, etc.) prior to its demobilization from 

the Project.   

The decontamination pad will include a perimeter berm, plastic liner and a cushion layer (imported 

fill or geotextile). The decontamination pad will be sloped to direct decontamination water to a 

collection point. Decontamination water will be pumped to an on-site holding tank for transportation 

to an off-site disposal facility.  

Daily monitoring will be performed to check for excess build-up of soils, debris, and other potentially 

contaminated materials in the decontamination area.  In the event of excessive build-up, 

accumulated materials will be removed and disposed off-site. 

Backfill and PRB Media Staging Area 

Backfill material staging areas (i.e., stockpiles) and PRB media staging areas will be constructed in 

accordance with the ESC detail on C-104. Sediment controls will be installed along the downgradient 

perimeter of the staging areas. Soil stockpiles will be covered with tarps and ballasted when not in 

use. Staging areas for clean materials will be generally be located outside of the 100-year flood zone 

but may be staged within the 100-year flood zone as necessary for implementation of the work. 

Staging areas will be inspected daily for signs of erosion. Issues such as buildup of sediment behind 

ESC measures or damaged materials will be resolved promptly. 

Temporary Waste Containment Area 

The majority of soil removed from between the pilot study PRB alignment and the existing sheet pile 

wall will be loaded directly into lined trailer beds for transportation to an off-site disposal facility. If 

necessary, soil may be temporarily staged on-site within a temporary waste containment area 

located outside of the 100-year flood zone as shown on Site Preparation and ESC Plan (C-102). If 

utilized, temporary waste containment areas will be lined roll-off containers with a cover, both of 

which have been manufactured for this purpose. Temporary waste containment roll-offs will be 

inspected daily for damage, leaks, and excessive odors. Issues will be resolved promptly, and 

unsuitable temporary waste containment roll-offs will be emptied of its contents, decontaminated, 

and removed from the site. 

Dust and Odor Control 

Dust and odor control measures will include the use of water and odor suppressant foam, spraying 

and covering backfill material staging areas, and temporary waste containment areas with sheeting 

and/or tarps.  

Dust control measures will be implemented to minimize the potential for dust generation during soil 

excavation and handling, pilot study PRB activities, backfill stockpiling, and placement of backfill.  

The primary method of dust control will be the application of water spray using water trucks and/or 

hose(s) connected to a water supply. 
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Although trucks are anticipated to travel on existing asphalt surfaces, traffic routes on- and off-site 

will be inspected during high truck traffic periods for excessive dust. Proper cleaning of trucks exiting 

the Project Site will eliminate dusty conditions on adjacent roadways (i.e., Hadley Street).  

Trucks exiting the Site will be inspected following loading to confirm tires and undercarriages are 

clean and that tarps are secured. Loose soil observed on the trucks will be manually removed with 

brooms and brushes, as necessary.  

Odor will be monitored during work activities. If excessive odors are detected, odor controls will be 

implemented. Odor controls will include the use of odor suppressing sprays/foams (e.g., RusFoam®, 

BioSolve®, etc.).  

Good Housekeeping 

Throughout work activities, the Project Site will be maintained in a neat and professional condition. 

Good housekeeping practices will be implemented to reduce the potential for soil to be transported 

off-site. This will include, but not be limited to routine waste management activities (e.g., collection 

and disposal of trash, rubbish, construction waste, and sanitary waste), prompt cleanup of spills of 

impacted materials (liquid or dry), and routine sweeping of work areas.
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Section 5 

Stormwater Management 

This section satisfies the requirements for a Stormwater Report to provide stormwater management 

information consistent with the wetland regulations, 310 CMR 10.05(6)(k)-(q). 

5.1 Massachusetts DEP Stormwater Management Standards 

Stormwater discharges under the Wetlands Protection Act and Regulations are subject to the 

MassDEP Stormwater Management Standards and the Massachusetts Stormwater Handbook. The 

Standards were first set forth in the late 1990s for “encouraging recharge and preventing 

stormwater discharges from causing or contributing to the pollution of the surface waters and 

ground waters of the Commonwealth.” To accomplish this goal, the Regulations include ten 

performance standards to control stormwater quantity and quality. These standards establish the 

level of required controls to be achieved through the use of site planning, structural and non-

structural controls, and other best management practices (BMPs).  

Work activities will not permanently remove, fill, dredge or alter existing conditions at the Project 

Site. Restoration will include backfilling and replacement of the asphalt cap to match existing 

grades. The stormwater pipe which is currently located along the alignment of the pilot study PRB will 

be removed and replaced following installation of the PRB (refer to Section 3.1.2). This pipe will be 

replaced to match the existing line and grades. Other stormwater management features at the 

Project Site will not be altered as part of the Project.  

Following is a statement of the ten Stormwater Management Standards and a discussion (shown in 

italics) of how the Project work activities complies with each standard to the maximum extent 

practicable.   

5.1.1 Standard 1 

No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater directly to or 

cause erosion in wetlands or waters of the Commonwealth. 

No new stormwater conveyances will be installed as part of this project.  

5.1.2 Standard 2 

Stormwater management systems must be designed so that post-development peak discharge rates 

do not exceed pre-development peak discharge rates. 

Project restoration will retain the overall drainage patterns of existing conditions and the 

replacement of the asphalt cap will result in no change in peak discharge rates as a result of 

the Project.  

5.1.3 Standard 3 

Loss of annual recharge to groundwater should be minimized through the use of infiltration 

measures to the maximum extent practicable.  The annual recharge from the post-development site 

should approximate the annual recharge from the pre-development or existing site conditions, based 

on soil types. 
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The asphalt cap was previously installed to minimize infiltration of stormwater. The 

replacement of the asphalt cap will result in no change to the annual recharge to 

groundwater.  

5.1.4 Standard 4 

Stormwater management systems must be designed to remove 80% of the average annual load 

(post-development conditions) of Total Suspended Solids.  It is presumed that this standard is met 

when: 

A. Suitable nonstructural practices for source control and pollution prevention are implemented; 

B. Stormwater management BMPs are sized to capture the prescribed runoff volume; and 

C. Stormwater management BMPs are maintained as designed. 

Based on the nature of the project, no new stormwater management systems are being 

designed or constructed; therefore, Standard 4 does not apply. 

5.1.5 Standard 5 

If stormwater discharges from areas with higher potential pollutant loads cannot be completely 

protected from exposure to rain, snow, snowmelt, and stormwater runoff, BMPs deemed suitable by 

the Department as provided in the Massachusetts Stormwater Handbook are required. The use of 

infiltration practices without pretreatment is prohibited. 

The project includes replacement of the asphalt cap, present across the entire Site, and 

therefore there will be no areas of high pollutant loading.  

5.1.6 Standard 6 

Stormwater discharges to critical areas must utilize certain stormwater management BMPs approved 

for critical areas. Critical areas are Outstanding Resource Waters, shellfish beds, swimming beaches, 

cold water fisheries, and recharge areas for public water supplies. 

The Acushnet River at and downstream of the Project Site has not been designated a cold-

water fishery by the Massachusetts Division of Fisheries and Wildlife, is not an Outstanding 

Resource Water, has no shellfish beds or swimming beaches, and is not a recharge area for 

public water supplies. Therefore, Standard 6 does not apply. 

5.1.7 Standard 7 

Redevelopment of previously developed sites must meet the Stormwater Management Standards to 

the maximum extent practicable. However, if it is not practicable to meet all the Standards, new 

(retrofitted or expanded) stormwater management systems must be designed to improve existing 

conditions. 

Work activities will not permanently alter the Project Site and therefore meet the Stormwater 

Management Standards as practicable. 

5.1.8 Standard 8 

Erosion and sediment control measures must be implemented to prevent impacts during 

construction, or land disturbance activities. 

ESC measures will be an integral part of the project activities and are discussed in Section 4 

of this narrative.     
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5.1.9 Standard 9 

All stormwater management systems must have an operations and maintenance plan to ensure that 

systems function as designed.  

The Site Operation and Management (O&M) Plan includes, as required by the ACO and AOC, 

annual inspection of the asphalt cap, existing sheet pile wall, and stormwater drainage 

channels for signs of wear and damage. These items have been repaired as necessary 

including sealing cracks in the asphalt cap to minimize infiltration of stormwater. Following 

the completion of the Project, the O&M Plan will continue to be implemented as required by 

the ACO and AOC. 

5.1.10 Standard 10 

All illicit discharges to the stormwater management system are prohibited. 

The Project Site is in compliance with the requirement that no illicit discharges occur at the 

project site. As discussed in Section 1, the former manufacturing building or related 

structures were demolished, and an asphalt cap was installed to prevent infiltration of 

stormwater into impacted area.  

The only elements of the stormwater management system that are not aboveground are 

catch basins and conveyance piping, depicted on Site Existing Conditions Plan C-100. The 

catch basins and piping are scheduled to be cleaned of existing sediment during a separate 

work mobilization in 2019 and will subsequently be lined or replaced in the future as part of 

the full-scale remedy.   
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Section 6 
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Appendix A: Site Plans to Accompany NOI 

  















Narrative to Accompany Notice of Intent  

 

 

B-1 

Final_Narrative_041919.docx 

Appendix B: Pilot Study Release Abatement Measure 

Plan 
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Section 1 

Introduction 

On behalf of AVX Corporation (AVX), Brown and Caldwell has prepared this Pilot Study Release Abatement 

Measure (RAM) Plan for the Aerovox Facility MCP/21E site (the “Site”). The former Aerovox Facility (the 

Property) is located at 740 Belleville Avenue, Bristol County, New Bedford, Massachusetts where site 

assessment and remediation is being conducted under Massachusetts General Law Chapter 21E and the 

Massachusetts Contingency Plan (MCP). The Property is owned by the City of New Bedford (the City). The Site 

location is shown on Figure 1 and the Release Tracking Number (RTN) for the Site is 4-601.  

Assessment and remediation of the Site is also subject to the June 3, 2010 Administrative Consent Order 

and Notice of Responsibility (identified as ACO-SE-09-3P-016 and referred to herein as the ACO) and 

associated modifications, between AVX and the Massachusetts Department of Environmental Protection 

(MassDEP) and Massachusetts Office of the Attorney General.  In addition to the ACO, work at the Site is 

subject to the Administrative Order on Consent (AOC) between the United States Environmental Protection 

Agency (USEPA) and AVX, and the Cooperation and Settlement Agreement between the City of New Bedford 

and AVX (the City Agreement). The effective date of these documents is also June 3, 2010. 

The MCP Phase II Comprehensive Site Assessment (CSA) confirmed the ubiquitous presence of 

polychlorinated biphenyls (PCBs) in soil at varying concentrations across the Site. Shallow soils along the 

Site riverfront and deeper soils in the northeast corner of the Property exhibited the highest PCB 

concentrations, in some locations above Upper Concentration Limits (UCLs). Within the soil profile from three 

feet below ground surface (bgs) down to bedrock, chlorinated ethenes are present in soil across the eastern 

portion of the Property and more prevalent in deeper inaccessible soils. TCE was the only chlorinated ethene 

exceeding its UCL, and this occurs both in the northeast corner of the Property and along the riverfront. 

The comprehensive response actions for the Site selected in the Phase III/Phase III Addendum for the 

Aerovox source area include:  

• Excavation of shallow overburden soils located on the Property within 25 feet of shoreline above the 

peat layer (average depth of 9 to 10 feet bgs) and in the northeast corner of the Property down to the 

top of bedrock (average depth of 30 feet bgs); 

• Excavation of surface soils from an additional Site shoreline area south of the Property; 

• Transportation and off-site disposal of highly impacted soils; 

• On site consolidation of less impacted soils within the former building footprint; 

• Construction of an engineered barrier over areas with PCB concentrations greater than its UCL value of 

100 milligrams per kilogram (mg/kg); construction of an asphalt cap over areas with PCB concentrations 

greater than 1 mg/kg;  

• Installation of a vertical hydraulic barrier along the northern and southern sides of the impacted areas, 

with a permeable reactive barrier (PRB) installed along the eastern Property boundary within 25 feet of 

the shoreline; and  

• In situ chemical oxidation (ISCO) groundwater treatment in the overburden and bedrock.  

The PRB and ISCO response actions are planned to be pilot tested before full design and implementation, 

and the pilot tests will last longer than 21 days which constitute remediation in accordance with MCP. As a 

result, this Pilot Study RAM Plan has been prepared for the implementation of the PRB and the overburden 
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and bedrock ISCO pilot studies at the Site. The PRB and ISCO pilot study areas are shown along with other 

pre-design activities on Figure 2. 

1.1 Site Information  

The roughly 10-acre Property is shown on Figure 1, which provides the location of the Site on the United 

States Geological Survey (USGS) topographic map for New Bedford, Massachusetts. The coordinates of the 

Site (referenced to the corner of Belleville Avenue and Hadley Street) are latitude 41° 40’ 25.12” N and 

longitude 70° 55’ 13.84” W (UTM coordinates 340135.53m E and 4615326.34m N).  

The Property was formerly occupied by a 2- to 3-story, 450,000-square foot brick and wood manufacturing 

building, associated ancillary buildings, asphalt paved parking lot and several small landscaped areas. 

Ancillary structures included a brick boiler house that was attached to the south side of the main building; a 

brick sewer pump station located south of the main building; a pump station located along the Acushnet 

River (the river) shoreline; and, a brick electrical switching equipment building located near the southwest 

corner of the main building along Hadley Street. All Aerovox facility infrastructure on the Property with the 

exception of the building foundation, were demolished and removed in 2011 as part of a Superfund Non-

Time-Critical Removal Action (NTCRA) and pursuant to the USEPA AOC. After demolition of the buildings, an 

asphalt cap was constructed across the Property, except for the northwest corner. This area was not 

impacted and was left as a green space for public use.   

Industrial manufacturing properties are present to the south and north of the Property, and residences are 

located to the west, across Belleville Avenue. The Acushnet River borders the eastern portion of the Property. 

The Acushnet River and the area below Mean High Water (MHW) east of the Site are part of the New Bedford 

Harbor Superfund Site.  

The MCP defines the Disposal Site as “…any structure, well, pit, pond, lagoon, impoundment, ditch, landfill 

or other place or area, excluding ambient air or surface water, where uncontrolled oil and/or hazardous 

material have come to be located as a result of any spilling, leaking, pouring, abandoning, emitting, 

emptying, discharging, injecting, escaping, leaching, dumping, discarding or otherwise disposing of such oil 

and/or hazardous material.” The current Disposal Site boundaries, as defined by the MCP are identified as 

follows:  

• The eastern Disposal Site boundary remains unchanged from the ACO definition and is the existing 

sheet pile wall (inclusive of the wall itself) running generally in a north-south orientation along the river, 

and the line formed by the elevation of MHW where the sheet pile wall is not present.  

• The western Disposal Site boundary is approximately 115 feet east of and parallel to the western 

property line along Belleville Avenue.   

• The northern Disposal Site boundary extends northeast from the western Disposal Site boundary across 

the northern abutting property occupied by Precix, Inc. (744 Belleville Avenue) and onto the former 

Coyne Industrial Laundry property (20 Howard Avenue). Approximately 125 feet north of the Precix 

Property line, the Disposal Site Boundary turns east, extending to the river. The northern extent of the 

Site boundary is based solely on the limits of groundwater impacts.  

• The southern Disposal Site boundary extends southeast from the western Disposal Site boundary, 

across the Titleist property (700 Belleville Avenue) to a point approximately 265 feet south of the 

southern Aerovox property boundary, then turns northeast paralleling the shoreline until it intersects 

with the eastern property line. The southern extent of the Site boundary is based solely on the limits of 

groundwater impacts. 
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1.1.1 Site History 

Electrical component manufacturing began at the Aerovox facility in approximately 1938, and included the 

use of PCB-containing dielectric fluid in the capacitor manufacturing process. PCB use began in the 1940s 

and was discontinued in 1978 when PCBs were prohibited under the Toxics Substance Control Act (TSCA). 

Aerovox also used solvents in the manufacturing process, including trichloroethene (TCE), until the facility 

closed in 2001. Refer to the Phase II Comprehensive Site Assessment Report (Phase II CSA) (URS 2015) for 

a detailed Site history.   

Between 2016 and 2018, a Phase III Remedial Action Plan (RAP), Revised RAP and Phase III RAP Addendum 

were submitted to MassDEP, identifying the selected comprehensive remedial actions for the Site, including 

the activities included in this Pilot Study RAM Plan.  Refer to the 2017 Revised RAP and 2018 Addendum for 

additional details on the selected comprehensive remedial action. In accordance with the provisions of the 

ACO, these MCP Phase submittals have been reviewed and conditionally approved by MassDEP, and those 

conditions include implementation of the Pilot Studies described herein as a RAM. 
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Section 2 

Relevant Contacts 310 CMR 

40.0444(1)(a) 

In accordance with requirements set forth in 310 CMR 40.0444(1)(a), the contacts listed below are 

identified for the Site. 

The property is owned by the City of New Bedford, Massachusetts. Contact information for the City’s 

representative is: 

Ms. Michelle Paul 

Director of Resilience and Environmental Stewardship  

City of New Bedford  

133 Williams Street, Room 304  

New Bedford, MA 02740  

Phone Number: 508-991-6188  

 

The person assuming responsibility for conducting RAM activities is AVX Corporation. Contact information for 

AVX’s representative is:  

Mr. Evan Slavitt  

Senior Vice President 

AVX Corporation  

1 AVX Boulevard 

Fountain Inn, SC 29644 

Phone Number: 864-228-3417 

 

The Licensed Site Professional (LSP) for the Site is:  

Ms. Marilyn Wade, LSP No. 4315  

Brown and Caldwell  

1 Tech Drive, Suite 310  

Andover, MA 01810 

Phone Number: 978-983-2055 
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Section 3 

Description of the Release, Threat of 

Release, Site Conditions, and 

Surrounding Receptors 310 CMR 

40.0444(1)(b) 

3.1 Current Site Conditions 

The Disposal Site includes most of the Property, and portions of the abutting properties to the north (Precix 

and former Coyne properties) and to the south (Acushnet property). The Property is currently predominantly 

paved and partially fenced. A small unpaved corner remains in the northwest corner as public space and the 

fence does not extend across the waterfront along the east side. The western portion of the paved area is 

separated from the remainder of the Property by jersey barriers and is used by the City for parking. The 

Acushnet and Precix properties, to the south and north respectively, are active manufacturing facilities and 

operate multiple shifts seven days a week. The former Coyne Laundry property is no longer an operational 

laundry, but is occupied and in use. 

3.1.1 Updated Conceptual Site Model 

The MCP defines the Conceptual Site Model (CSM) as follows: “Conceptual Site Model or CSM means a site-

specific description of how contaminants entered the environment, how contaminants have been and may 

be transported within the environment, and routes of exposure to human and environmental receptors that 

provides a dynamic framework for assessing site characteristics and risk, identifying and addressing data 

gaps and managing uncertainty, eliminating or controlling contaminant sources, developing and conducting 

response action strategies, and evaluating whether those strategies have been effective in achieving 

desired endpoints. At sites at which Non-aqueous Phase Liquid (NAPL) is or may be present, this includes 

the body of fundamental scientific principles describing the behavior of fluid flow in porous media necessary 

to assess NAPL in subsurface strata.” (310 CMR 40.0006)  A completed CSM was originally submitted as 

part of the Phase II CSA and was updated to reflect additional assessment work and Immediate Response 

Action (IRA) outcomes. The updated CSM, summarizing the nature and extent of site related impacts in 

environmental media, potential contaminant migration pathways and potential receptors was provided in 

Appendix F of the 2017 Phase III Revised RAP. The updated CSM summarized the nature and extent of site 

related impacts as follows: 

• PCBs in soils are ubiquitous across the Property and the riverfront portion of the Acushnet property to 

the south, 

• Chlorinated ethenes in soil are present in the 3 feet to 15 feet bgs soil profile in the south-central area 

of the Property, within the northeast corner of the Property, and to a minor extent below the former 

Aerovox building foundation,  

• PCBs are present in sediment in some of the storm sewer catch basins and manholes,  
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• PCB and chlorinated ethene impacts to shallow overburden groundwater, deep overburden 

groundwater, and shallow bedrock groundwater have been observed across the Site, and chlorinated 

ethene impacts to deeper bedrock groundwater has been observed, and  

• Observed Dense Non-aqueous Phase Liquid (DNAPL) is present but limited in extent, present in 

monitoring wells MW-15B/MW-15D and two of the four wells installed as part of the IRA free product 

recovery system in the northeast corner of the Property near the sheet pile wall.  

Site Contaminants of Concern (COCs) are PCBs and chlorinated ethenes. Current understanding of potential 

COC migration pathways and potential receptors includes the following: 

• The direct exposure pathway to COCs in soil for potential human or terrestrial receptors is eliminated 

and controlled by engineering controls including the asphalt cap, site fencing, gravel access roads (on 

the Acushnet property) and use restrictions.  

• There is no complete exposure pathway to groundwater and groundwater is not a drinking water source.  

• The indoor air pathway on the adjacent property (Precix) is complete but does not present a risk to 

human receptors under current site conditions.  

• Potential migration pathways for site COCs to reach the adjacent Acushnet River, through stormwater 

runoff and groundwater migration, are present and will need to be addressed as part of future 

comprehensive response actions.  

• Based on lines of scientific evidence and site observations, DNAPL is present in limited areas, at 

residual levels. It is considered stable and non-mobile, but may exhibit MCP defined micro-scale mobility 

for a very short duration immediately after a disturbance (such as well drilling) in the immediate DNAPL 

area. 

Refer to the 2017 Phase III Revised RAP and associated Appendix F for additional information and details 

regarding the findings of the CSM. 

3.1.2 Description of the Release 

The primary release scenarios, as determined through the Phase II CSA and IRA and subsequent 

investigations, are: 

• Waste solvents and PCB oils reportedly spilled at the eastern end of the Property between the former 

building and the River in an area that was previously unpaved.  

• Waste solvents and PCB oils reportedly discharged to the previously unpaved ditch along the northern 

side of the former building and to the north and south drainage culverts that ran along the sides of the 

building and discharged to the River under an National Pollutant Discharge Elimination System (NPDES) 

permit.  

• Solvent and PCB oil products spilled as these materials were delivered to both Aerovox and Precix above 

ground storage tanks (ASTs) with fill ports along the northern side of the Aerovox building.  

• PCBs in soil stabilized by mixing with asphalt and placement of this asphalt on the parking lot surface.  

• PCB capacitors and wastes discarded directly to the River just outside the Site boundary in the northeast 

corner of the Property along the shoreline.  

• Erosion and deposition of PCB-containing sediment within the catch basin/surface water runoff system 

was confirmed only to the extent that where sediment was present in catch basins it was found to be 

impacted.   

• An additional undefined subsurface release was also identified by the Phase II in the central area of the 

Site. Both PCBs and chlorinated volatile organic compounds (CVOCs) appear to have been released in 

this vicinity, which is characterized by relatively shallow depth to bedrock. This location lies between 

what was the former boiler house and the main entrance to the former three story portion of the building 
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and could possibly be related to an earlier release not related to RTN 3-601, No history or prior 

investigations indicated what the nature of this release may have been.  

Secondary release mechanisms/contaminant transport mechanisms were confirmed or modified by the 

Phase II results as follows:  

• Dissolution of hazardous materials from source area soils into groundwater. The primary soil source 

areas were confirmed to be the eastern third of the Property particularly along the shoreline, and along 

the north side of the former building along the south side of Graham Street. A significant soil source 

area was not confirmed beneath the former building slab, but an additional soil source area was 

identified in the central B04B area. Additional impacted soils were confirmed beneath the rest of the 

capped site, but below MCP UCLs.  

• Dissolved contaminant migration with shallow and deep overburden groundwater. General migration 

with groundwater was confirmed to be generally from west to east, but a tidal groundwater divide 

develops approximately 300 feet, and 500 to 600 feet from shore for the shallow overburden and deep 

overburden aquifers, respectively. East of this divide water flows both inland (west) and outward (east) 

depending upon the tide stage, and a northerly/southerly reversing flow component is also indicated in 

bedrock. Preferential migration along the overburden/bedrock contact was confirmed as the highest 

deep overburden impacts were identified in the deepest bedrock area. In addition, significant shallow 

bedrock and deep bedrock fractures were found to be impacted, at levels well above the overburden 

impacts.   

• Tidal flow provides for migration of released contaminants in groundwater both into and out from the 

Site.  

• The Phase II results confirm the likelihood that to some extent contaminated storm water and sediment 

may discharge to the Acushnet River directly via the subsurface storm sewer system within the Property, 

and via the storm sewer line in Hadley Street.  

• The potential for storm water surface runoff to have historically carried PCB impacts onto the adjacent 

unpaved portions of the Titleist property to the south was confirmed.   

• Phase II results provided additional evidence that VOC impacts in the shallow overburden groundwater 

in proximity to the Precix building to the north could potentially impact indoor air. The vapor intrusion 

pathway was confirmed to be complete on the Precix property, but measured indoor air concentrations 

were not significant. In addition, volatile organic compounds (VOC) impacts on the Acushnet property in 

groundwater prompted a vapor intrusion evaluation; however, the vapor intrusion pathway on Acushnet 

was not found to be a pathway of concern. 

3.1.3 Surrounding Receptors 

Relative to the Site as a whole under existing site use, there are no on-site receptors at the Property except 

trespassers. On-site receptors at the Precix, former Coyne and Acushnet facilities that are part of the 

Disposal Site include employees, visitors, utility/construction workers, and trespassers.  Anticipated 

receptors under foreseeable future use for the Aerovox and Precix properties will be restricted through the 

terms of an activity and use limitation (AUL). The foreseeable future use of the Acushnet property is assumed 

to be unrestricted (per discussions with the property owner) and therefore it is assumed the Acushnet 

property will not have an AUL, unless future evaluations prompt reconsideration of foreseeable future use.   

Potential off-site ecological receptors are limited to those species that may come in contact with COCs in the 

Acushnet River. Potential off-site receptors related to the Acushnet River, as mentioned above, are being 

addressed under the separate New Bedford Harbor Superfund Site and are not part of the MCP response 

actions. However, source control and/or management of migration of COCs from the Disposal Site to the 

River will be part of the comprehensive MCP response actions.   
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For additional information on site-wide receptors and associated potential risk, refer to the Method 3 Risk 

Assessment (Method 3) included as Appendix T to the Phase II CSA. 
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Section 4 

Objectives, Specific Plan and 

Proposed Schedule of Release 

Abatement Measures 310 CMR 

40.0444(1)(c) 

4.1 Objectives  

The objectives of this Pilot Study RAM Plan are to construct a portion of the PRB to provide proof of concept 

and assess means and methods for construction and performance monitoring of the PRB; to determine the 

effectiveness of the ISCO injections in the overburden and bedrock, and to confirm remedial additive delivery 

volumes and rates for effective treatment of soil and groundwater contaminants.  

4.2 Scope of Work Overview 

On behalf of AVX, Brown and Caldwell will complete the following scope of work for this Pilot Study RAM: 

• Installation of approximately 100-feet of PRB along the eastern Site boundary within 25-feet of the 

shoreline and associated temporary vertical hydraulic barrier along the northern and southern sides of 

the pilot PRB; and 

• In-situ chemical oxidation groundwater treatment in the overburden and bedrock. 

Additional pre-design assessment activities such as advancement of test borings and monitoring well 

installations that are required for design and completion of the pilot studies, and subsequent Phase IV 

remedial design will also be implemented prior to and during the course of the Pilot Study RAM. These 

related assessment activities are further described in a Pre-design Investigation (PDI) Work Plan, provided 

for reference in Appendix A. 

4.3 RAM Implementation 

AVX, through Brown and Caldwell and selected environmental subcontractor(s) (the BC team) will implement 

the following scope of RAM work. The anticipated procedures for implementing the RAM are provided below.  

4.3.1 Health and Safety  

All field activities will be conducted in accordance with the Site-Specific Health and Safety Plan (HASP), 

dated August 1, 2018. The HASP identifies any potential hazards that may be encountered at the Site during 

pilot study implementation and the health and safety practices/measures to protect workers from such 

hazards.  The HASP also identifies any air and dust monitoring requirements to monitor work zone air quality 

during construction, identify action levels, and establish appropriate response actions.  The project specific 

HASP has been prepared in accordance with general industry (29 Code of Federal Regulations [CFR] 1910) 
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and construction (29 CFR 1926) standards of the Federal Occupational Safety and Health Administration 

(OSHA), U.S. Department of Labor. 

4.3.2 Construction Operations and Site Preparation  

On site operations will be managed throughout the period of time when pilot study work is ongoing. 

Operations management will include the following: 

Security. Site access and security will continue to be maintained through the existing system of fencing and 

gates. Gates will remain locked whenever staff are not on site throughout the duration of the pilot study 

effort.  

Operational zones. The Aerovox property will be maintained and divided into operational zones consistent 

with the HASP. The support zone, centered around the existing trailer, has been established outside the 

floodplain. Equipment and material staging and waste storage (in anticipation of off-site disposal) will be 

located in this support area to the maximum extent possible. Equipment and material storage further east 

on the property will be allowed if and only to the extent necessary to accomplish efficient and timely 

completion of the specific task requiring such materials. Parking for staff and subcontractor vehicles will be 

limited to the area immediately adjacent to the existing trailer, or to the area along the southern fence line, 

west of the westernmost gate. 

Hours of Operation. Normal hours of operation will be 7 AM to 5 PM Monday through Friday. Work outside of 

these hours may from time to time be necessary in order to take advantage of tide cycles or accommodate 

contractor availability. Work outside normal hours will be communicated in advance to the City of New 

Bedford.  

Communication/Coordination. Project stakeholders (City of New Bedford, MassDEP, USEPA) will be notified 

in advance of significant mobilization events. Notification to abutting property owners for work on those 

properties will be made in accordance with existing access agreements for work on those properties.  

Utility Company Mark-Outs.  Prior to mobilization to the Site, the BC Team will contact Dig Safe® and the City 

of New Bedford Department of Public Infrastructure (DPI) to mark out utilities at the site and surrounding 

roadways.  Prior to calling Dig Safe® or the City of New Bedford DPI, the Pilot Study locations will be marked 

by the BC Team with white spray paint and/or stakes (tip painted white) as required by law. 

Potable Water Access The BC team will contact the City of New Bedford DPI to request approval to use the 

water hydrant(s) within or near the Site as a potable water supply during this work.   

4.3.3 Surveying 

The BC Team will utilize a licensed surveyor to field mark the location of known Site utilities. The utilities will 

be marked with spray paint where the ground surface is covered by asphalt pavement and stakes where 

vegetation is present.  Note that all known utilities present within the boundaries of the Property were 

decommissioned during the 2011 NTCRA.  While the utility piping may still be present, no known utilities are 

active. 

The BC Team surveyor will also field-mark the elevation of MHW along the Precix and Titleist properties, as 

well as along the Aerovox property to the north and south of the sheet pile wall.  Along the sheet pile wall, 

MHW falls on the sheet pile itself and will not be marked.  However, where the elevation of MHW departs 

from the sheet pile wall, it will be marked.  The top of the sheet pile wall and monitoring wells (PVC or steel 

casing, as applicable) within the Pilot Study work area will be surveyed. Boundaries of resource areas under 

the Wetlands Protection Act (Bank, Riverfront, Bank Buffer Zone and Land subject to Coastal Zone 

Flowage/100-year Floodplain) will also be confirmed and marked as necessary. Once installed, the PRB will 

be surveyed. Alignment and location surveys will be completed at a targeted precision of 0.1 foot referenced 

to the Massachusetts State Plane coordinate system using the North American Datum of 1983 in units of 
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feet for horizontal locations.  Elevations will be referenced to the National American Vertical Datum of 1988 

with a targeted precision of 0.01 foot for vertical elevations.  

4.3.4 PRB Pilot Study 

In accordance with the Phase III RAP and Phase III RAP Addendum, a pilot-scale section of the PRB will be 

constructed during Phase IV to provide proof of concept and assess means and methods for construction 

and performance monitoring. Approximately 100 linear feet, or roughly one-third of the full length of the PRB, 

will be constructed as a pilot test. A layout of the proposed pilot study is included as Figure 3. Construction 

of the PRB will include the following tasks: 

Excavation 

Prior to installation of the PRB pilot, excavation of impacted soils below and adjacent to the PRB will be 

required consistent with the full-scale remedy. Excavation will include approximately 900 cubic yards (cy) of 

PCB-impacted soils and debris within 25 feet of the existing sheet pile wall along the Acushnet River 

shoreline. Excavation depth will be to the bottom of the existing peat layer, average approximate depth of 10 

feet bgs, and the length will be 100 feet to match the PRB pilot alignment. An engineered shoring system will 

be installed to facilitate excavation to the full 10-foot depth similar to previous IRA excavation activities at 

the Site.  

Groundwater in this area is tidally influenced and averages approximately 4 feet bgs. Dewatering will be 

required to complete excavation. Dewatering water will be stored on site in holding tanks, and then 

transported off-site for disposal at an appropriate facility.  

Because the pilot PRB will be installed prior to the availability of the on Site consolidation cell, the soils 

removed for the pilot study must be transported off-site for disposal. Excavated areas will be backfilled with 

clean fill, and then compacted to a minimum 95 percent of standard proctor. Compaction will be confirmed 

via in place density testing. All clean fill will be sampled as necessary prior to import to the Site.  

Pilot PRB Installation 

The PRB will be installed within 25 feet of the eastern shoreline of the Acushnet River in a north-south 

orientation. The PRB will be 100 feet long, 3 feet wide, and installed to bedrock, roughly 32 to 34 feet bgs in 

this area of the Site. As part of the Phase III RAP, bench-scale column treatability studies were performed 

using site-specific impacted groundwater from the most impacted well (MW-15) to assess media 

configurations that would provide the most effective treatment of VOCs and/or PCBs. Based on the column 

studies, the Pilot PRB will be a mixed media with 20 percent (-12/+200 mesh) zero valent iron (ZVI), 40 

percent (8 x 30) granular activated carbon (GAC), and 40 percent ¼” to 3/8” rounded pea gravel. ZVI and 

GAC may be delivered to the Site in supersack containers, while the gravel will be delivered via dump trailers. 

BC will receive and stockpile these materials prior to mixing. A mixing cell will be constructed on the Site to 

mix the media prior to installation. Alternatively, the PRB mixed media may be prepared off-site and 

delivered during PRB construction in 2,000 – 3,000 lb. supersacks. Quality control sampling to confirm the 

appropriate media blend will be completed and documented during the mixing process whether onsite or 

offsite. 

The Pilot PRB installation will be completed using a one-pass trenching method. One-pass trenching cuts a 

precise trench and simultaneously backfills the trench with the reactive media through a delivery box that 

extends to the bottom of the trench. This method will limit dewatering requirements and allow for installation 

of the PRB to bedrock without over-excavating deep overburden soils. PRB media will be supplied to the one-

pass trenching machine via rubber-tired wheel loaders, moving between the trench location and the mixing 

cell. Either 5-cy of onsite mixed PRB material or 2,000 – 3,000 lb. supersacks will be transferred to the feed 

hopper on the one-pass trenching machine using a rubber tired loader. Soils removed from the trench will be 

stockpiled in a windrow adjacent to the PRB trench on a polyethylene liner.  Following completion of the PRB 
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installation, the soil windrow will be relocated to a soil staging cell outside of the 100-year floodplain. During 

PRB installation activities, an additional 300 cy of PCB-impacted soils will be generated for stabilization, off-

site transportation and disposal at an approved facility.  

Hydraulic Barrier Installation (Pilot PRB) 

Vertical hydraulic barriers (i.e. interlocking sheet piles) will be installed on the north and south sides of the 

100-foot-long PRB to channel flow through the PRB as shown on Figure 3. These barriers will abut the 

existing steel sheet piles along the shoreline on the east side and extend approximately 25-feet upgradient 

of the PRB on the west side. Hydraulic barriers will be driven to bedrock, roughly 32 to 34 feet bgs. Following 

completion of the pilot test and during construction of the full-scale remedy, this sheetpile hydraulic barrier 

will be removed from the Pilot PRB area. 

Restoration 

The PRB is being constructed as approximately 25 – 30 percent of the full-scale remedy design. At this time, 

the final finish grades and surface restoration for the area between the PRB and the shoreline has not been 

determined. The disturbed shoreline area, and any other paved areas disturbed during construction, will be 

returned to pre-existing elevations and paved. This is consistent with the hydraulic asphalt cap restoration 

approved and implemented during the prior shoreline soil removal completed as an IRA. 

Monitoring and Reporting  

Pilot-scale PRB performance monitoring will be undertaken through groundwater monitoring within the PRB 

and to the shore and landward sides of the PRB. Post-installation groundwater sampling will be performed at 

approximately 2 weeks, 1 month, 3 months, 6 months, and 9 months after installation of the PRB. 

Groundwater will be sampled from each proposed monitoring well depicted in Figure 3 (a total of thirteen 

intermediate overburden (below the peat) and deep overburden (bottom of overburden at top of rock) wells, 

located within, upgradient and downgradient of the PRB) and analyzed for VOCs, PCBs, and select 

geochemical parameters during each of the five sampling events.  Refer to Appendix B for additional 

information on the proposed monitoring well network construction details. 

BC will document the PRB pilot test methods and results in the RAM Status and Completion Reports. The 

reports will include a summary of construction, interpreted results of the pilot study, relevant tables, figures, 

and laboratory analytical and quality control data. The RAM Status and Completion Reports will identify any 

potential lessons learned or site-specific challenges that would need to be overcome in a full-scale 

implementation. Groundwater results collected from the pilot study monitoring wells will be compared to 

assess the effectiveness of the design as constructed. 

Additional details regarding the PRB pilot test are provided in the Plan for Application of Remedial Additives, 

found in Appendix C. 

4.3.5 Overburden ISCO Pilot Study  

The BC Team will complete pilot testing of ISCO treatment for overburden groundwater at the Property. The 

overburden ISCO application is intended to treat chlorinated ethene and PCB impacts to groundwater 

upgradient of the PRB in order to extend the longevity of the PRB. As such, a chemical specific target 

concentration has not been established in conjunction with the overburden pilot testing, rather overall mass 

removal and rate of reduction of chlorinated ethene concentrations will be evaluated. 

The overburden pilot test location will be in the vicinity of monitoring well MW-7 along the eastern shoreline. 

A layout of the proposed pilot study is included as Figure 4. Additional details of the overburden ISCO pilot 

test include the following: 

• Shallow overburden above the peat layer are not targeted for treatment as little to no groundwater flow 

and subsequent mass flux has not been identified due to the existing sheetpile barrier. 
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• The pilot test covers a small plume area of approximately 50 feet by 50 feet and a target depth interval 

from 13 to 33 feet bgs.  

• Well MW-7 and three newly installed wells will monitor performance of the injections. Approximate 

locations of the new wells are shown on Figure 4. 

• The design is to inject catalyzed hydrogen peroxide (CHP) in the form of modified Fenton’s reagent (MFR) 

near MW-7 through 22 to 25 direct push locations in an offset grid, approximately 10-foot on center. 

CHP is a combination of stabilized hydrogen peroxide (citrate stabilized), a chelated iron activator that 

once catalyzed, generates short lived hydroxyl radicals that destroy residual COCs. The direct push point 

configuration assumes four separate 5-foot thick intervals will be used to target both sorbed phase and 

dissolved phase COCs.  

• The depth to groundwater at MW-7 ranges between 3 to 7 feet bgs in this area (i.e., tidally influenced).  

• The soil natural oxidant demand (NOD) value for the pilot is assumed to be 2 grams per kilogram (g/kg) 

soil.   

• Approximately 17,000 gallons (11,000 lbs. of hydrogen peroxide) of 10 percent MFR solution will be 

injected through direct push geoprobe rods. Depending on the reaction of the subsurface during 

injections, the concentration of MFR may be reduced and the volume of MFR increased to reduce 

exothermic reactions. Oxidant injection flow rates are estimated to be 1,800 to 2,400 gallons per day 

(gpd) into multiple injection locations simultaneously.  

• Process monitoring data (depth to water, conductivity, dissolved oxygen, redox potential [ORP], pH, and 

temperature) will be collected during the injection event to evaluate the radial distribution of injected 

materials. In addition, the headspace in surrounding monitoring wells will be monitored for organic 

vapors. 

Groundwater Monitoring and Reporting 

In accordance with 310 CMR 40.0046, pre-injection overburden groundwater monitoring will occur 

approximately 2 – 4 weeks prior to injections, and post-injection groundwater sampling will be performed at 

approximately 2 weeks, 1 month, 3 months, and 6 months after injections. Due to the short lived nature of 

the reagents being injected, the longest duration that peroxide is expected to be present is 2-weeks 

following injection, so the monitoring program above should monitor groundwater conditions well beyond the 

timeframe reactions should be present. Groundwater will be sampled from five monitoring wells, (MW-7, 

MW-7B and the three new wells) both upgradient and within the treatment zone, and analyzed for VOCs, 

PCBs, and geochemical parameters during each of the five sampling events.  Additional details regarding the 

sampling and analysis are included in Appendix B. 

BC will document the methods and results of the ISCO pilot test in the RAM Status and Completion Reports. 

The reports will include a summary of interpreted pilot study results, relevant tables, figures, and laboratory 

analytical and quality control data, and will identify any potential lessons learned or site-specific challenges 

that would need to be overcome in a full-scale implementation.  

Additional details regarding the overburden ISCO pilot test and associated monitoring program are provided 

in the Monitoring, Sampling and Analysis and Quality Assurance Plan (Appendix B) and the Plan for 

Application of Remedial Additives (Appendix C). 

4.3.6 Bedrock ISCO Pilot Scale Study 

In conjunction with the overburden ISCO pilot test, an ISCO pilot test for treatment of fractured bedrock 

groundwater will be completed within the Property under this RAM Plan. The objective of the bedrock 

groundwater ISCO pilot is to assess the ability to treat and remove sufficient chlorinated ethenes in deep 
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bedrock groundwater so that concentrations can be lowered to below the chemical specific UCL. Compared 

to the overburden ISCO pilot test, this pilot test specifically targets chlorinated ethenes, therefore, sodium 

permanganate, as opposed to CHP will be utilized. Sodium permanganate was proven very effective in bench 

testing to destroy chlorinated ethenes, does not require a separate catalyst, and has a longer life in the 

subsurface to help transport through the bedrock, and destroy both residual and sorbed phase 

contaminants in the bedrock fractures. 

The bedrock pilot test location will be in the vicinity of monitoring well MW-26B. Similar to the overburden, 

the pilot test plan assumes injection of oxidants into a targeted zone for treatment of COCs, however, due to 

the fractured bedrock nature of the treatment zone, the oxidants will be hydraulically pulled through the 

fracture network by an extraction well, the water will be re-dosed with sodium permanganate and reinjected 

into the two upgradient wells.  This recirculation will be on the order of days to weeks depending upon the 

oxidant injection rates, groundwater flow at the pilot test area, oxidant longevity, contaminant degradation, 

and break through of oxidant and tracer observed at the extraction well. A layout of the proposed pilot study 

is included as Figure 5. The bedrock ISCO pilot test includes the following: 

• The pilot test area covers an area of approximately 60 feet by 100 feet and a target depth interval from 

46 to 89 feet bgs based on previous exceedances of the UCL for TCE (50,000 [milligrams per liter] 

mg/L).  

• As shown on Figure 5, existing and new wells will be used as needed to provide up to four monitoring 

wells installed spatially at an upgradient location and downgradient between the injection zone and the 

Acushnet River.  Monitoring will include existing well MW-26B, and three (3) new monitoring wells, MW-

46B, MW-47B and MW-48B installed prior to implementation of the pilot test. MW-46B will be installed 

upgradient of the recirculation zone, while MW-47B and MW-48B will be installed downgradient from the 

recirculation area to monitor the capture zone of these injections and to meet the requirements of 310 

CMR 40.0046. 

• The pilot test will recirculate sodium permanganate near MW-26B through the installation of two open 

rock injection wells and one permanent extraction well (well IDs to be determined) as shown on Figure 5. 

Injection  and extraction wells will be cased with an outer isolation casing through the overburden into 

the bedrock and remain open boreholes in the 46 – 89-foot test interval. 

• The vertical interval will be isolated in 10-foot segments using straddle packers for the upper intervals 

and a single packer to target the deepest interval. Alternating and/or concurrent extraction and re-

circulation using a dedicated extraction well will be performed to hydraulically influence the transport of 

sodium permanganate throughout the fracture network, and the treatment zone.  Water from the 

identified extraction well will be extracted, staged in an onsite frac tank and dosed with permanganate 

(if deemed necessary), and reinjected into the zones as detailed above in a closed loop scenario. 

• A total of approximately 19,000 gallons of 3 percent sodium permanganate solution will be injected into 

the two injection wells and recirculated through the treatment interval.  

• Process monitoring data (permanganate [using colorimetry], depth to water, conductivity, dissolved 

oxygen, ORP, pH, and temperature) will be collected during the injection event to evaluate for the radial 

distribution of injected materials. In addition, the headspace in surrounding monitoring wells will be 

monitored for potential organic vapors. 

The Plan for Application of Remedial Additives provides additional detail in Appendix C. 

Groundwater Monitoring and Reporting  

Pre-injection monitoring will occur approximately 2 – 4 weeks prior to injections, and post-injection 

monitoring will be performed at 2 weeks, 1 month, 3 months, and 6 months after injections.  In the event 

that permanganate is still present 6 months following the completion of pilot testing activities, monitoring 
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may be extended to meet the requirements of 310 CMR 40.0046. Groundwater will be sampled from four 

monitoring wells located upgradient, within the treatment zone and downgradient of the test area (MW-26B, 

MW-46B, MW-47B and MW-48B), from three 10-foot intervals per well (12 samples total per event) and 

analyzed for VOCs and geochemical analytes during each of the five sampling events. Additional details 

regarding the sampling and analysis are included in Appendix B. 

BC will document the methods and results of the ISCO pilot test in the RAM Status and Completion Reports. 

The reports will include a summary of interpreted pilot study results, relevant tables, figures, and laboratory 

analytical and quality control data, and will identify any potential lessons learned or site-specific challenges 

that would need to be overcome during the full-scale implementation.   

Additional details regarding the bedrock ISCO pilot test and associated monitoring program are provided in 

the Monitoring, Sampling and Analysis and Quality Assurance Plan (Appendix B) and the Plan for Application 

of Remedial Additives (Appendix C) 

4.4 Proposed Schedule 

A Gantt chart project schedule is provided in Appendix D which provides an estimate of the sequence and 

duration required to implement the PRB and ISCO pilot tests.  The schedule of the field work will largely be 

controlled by the timeframe required to acquire the necessary permits and the timeframe for EPA’s 

demobilization from its ongoing cap installation for the New Bedford Harbor Superfund project.   

4.5 RAM Status Reports 310 CMR 40.0445 

In accordance with the MCP, an initial RAM Status Report will be submitted within 120 days of submittal of 

this RAM Plan to MassDEP, with subsequent Status Report submittals every six months thereafter. until 

submittal of a RAM Completion Report. The Status Reports will include, at a minimum, the following: the 

current status of the pilot study RAM activities including recent and historical pilot test groundwater 

monitoring data; any new information that may have been obtained since the last submittal; the plans for 

management of the remediation waste, remedial waste water or additives; additional information as 

required by MassDEP; and an LSP Opinion regarding the Pilot Study RAM conformance with this Pilot Study 

RAM Plan. 
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Section 5 

Remediation Waste and Remediation 

Additives 310 CMR 40.0444(1)(d) 

5.1 Remediation Wastes 

Wastes generated during the implementation of this Pilot Study RAM will be managed in accordance with the 

procedures presented below. BC will provide field personal to document and field screen all materials which 

are generated for transportation off-site.  Since these materials are considered remediation waste (310 CMR 

40.0006), they will be properly disposed offsite within 90 days of the accumulation start date. All wastes 

transported off-site will be tracked via a manifest and be recorded during loading on material tracking logs 

prior to transportation and disposal off-site.  These logs will be used to verify that the appropriate certificates 

of destruction receipts are received from the receiving facility.   

5.1.1 Soil from PRB Pilot Test Excavation  

Excavated soil from the PRB pilot study area will be considered impacted material and be managed and 

transported off-site for disposal at a RCRA regulated or TSCA permitted disposal facility depending on the 

results of waste profiling analysis.  Prior to mobilization and in concert with the disposal facility, four waste 

classification samples will be collected and analyzed within the PRB pilot study excavation area via 

Geoprobe direct push sampling in accordance with disposal facility.  This frequency corresponds to typical 

disposal facility requirements for profiling of remediation waste prior to facility acceptance.  Every effort will 

be made to collect sufficient waste characterization samples to allow approvals for all soils anticipated to be 

disposed of off-site prior to mobilization.  This will prevent the accumulation of waste materials onsite 

through direct loading and disposal at the approved facility similar to the recently implemented IRA.   

Wastes to be disposed off-site are considered TSCA Remediation Waste covered by a 40 CFR 761.61(c) risk 

based approval (embodied in the TSCA determination contained in the EPA AOC for the Site) and MCP 

Remediation Waste. All wastes will be shipped under a uniform hazardous waste manifest and in 

compliance with United States Department of Transportation (USDOT) shipping requirements. Waste profile 

approval will be coordinated with the City of New Bedford, who must approve the selected disposal facility. 

All waste manifests will be signed by the City’s representative consistent with the City Agreement.  

Following profiling and acceptance, or during excavation activities at the site, soils will be loaded into 

approved lined dump trucks or covered rolloffs for transportation to the approved disposal facility.  Trucks 

will be weighed at the disposal facility on certified scales and recorded in units of U.S. short ton (2,000-

lbs/ton).  Weight tickets will be used to complete materials tracking logs once received from the disposal 

facility, assumed to be within 5-days of shipment. 

Note that certification in accordance with 310 CMR 40.0444(h) is not required because less than 1500 cy of 

contaminated soil will be generated during implementation of this Pilot Study RAM. 

5.1.1.1 Waste Characterization Sample Collection 

The samples from the two waste characterization borings, identified as PRB-WC-1, PRB-WC-2 will be 

collected from the soils overlying and including the peat layer using direct-push drilling techniques.  A 4- or 5-

foot macrocore sampler will be used to collect continuous soil core from the existing ground surface through 
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the peat layer, and an aliquot of soil from each two foot interval of the soil core will be used to create a 

composite waste characterization sample from each boring. Two additional waste characterization samples 

will be collected in similar fashion by compositing soil from PRB geotechnical borings PRB-03 and PRB-05.  A 

total of four (4) waste characterization samples will be submitted for the following analyses at a minimum 

(subject to amendment if required by the selected disposal facility): 

• Volatile Organic Compounds by EPA Method 8260 

• Semi-Volatile Organic Compounds by EPA Method 8270 

• Herbicides by EPA Method 8151 

• Pesticides by EPA Method 8081 

• Toxicity Characteristic Leaching Procedure for RCRA 8 Metals using EPA Method 6010/7471 

• pH by EPA SW846 9045C 

• Ignitability by EPA SW846 1010/American Society of Testing and Materials D93 

• Total and amendable cyanide and sulfide (Reactivity) by EPA Method 9010C and EPS Method SW-846 

7.3.4.2 

Each aliquot of soil will be placed into a stainless-steel bowl or disposable aluminum pan.  The samples for 

VOC analysis will be collected from the bowl first, and then the soil will be homogenized using a stainless-

steel spoon.  After homogenization is complete, the remaining laboratory bottles will be filled.  Waste 

characterization samples will be placed on ice to await shipment or pickup by laboratory.  Samples will be 

maintained under chain-of-custody protocols.   

5.1.2 Groundwater and Construction Wastewater (Remedial Wastewater) 

Groundwater collected during pilot testing activities is primarily associated with dewatering during shoreline 

excavation activities.  Sump or well point dewatering systems will be used to lower the groundwater to 

complete excavation activities in the first 25-feet from the existing sheetpile wall, landward, to the top of the 

existing peat layer, approximately 10-feet bgs. Groundwater will be pumped and staged in an onsite frac 

tank for profiling and disposal at an approved facility. Based on work during the IRA, the staged groundwater 

will be sampled and analyzed for facility requirements: 

•  Volatile Organic Compounds by EPA Method 8260 

• Semi-Volatile Organic Compounds by EPA Method 8270 

• Herbicides by EPA Method 8151 

• Pesticides by EPA Method 8081 

• PCBs by EPA Method 8082  

• pH by EPA SW846 9045C 

• Ignitability by EPA SW846 1010/American Society of Testing and Materials D93 

• Total and amendable cyanide and sulfide (Reactivity) by EPA Method 9010C and EPS Method SW-846 

7.3.4.2 

Depending on which disposal facility is selected, the list may be adjusted as necessary to meet the facility’s 

permit requirements for profiling.  Once profiled, the water will be transported and disposed of offsite by 

permitted haulers in 5,000-7,000 gallon tanks. Volumes of water disposed will be tracked at the facility and 

a waste disposed tracking log will be updated with facility information.  

Wastes to be disposed off-site are considered TSCA Remediation Waste covered by a 40 CFR 761.61(c) risk 

based approval (embodied in the TSCA determination contained in the EPA AOC for the Site) and MCP 

Remediation Waste. All wastes will be shipped under a uniform hazardous waste manifest and in 

compliance with USDOT shipping requirements. Waste profile approval will be coordinated with the City of 
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New Bedford, who must approve the selected disposal facility. All waste manifests will be signed by the City’s 

representative consistent with the City Agreement.  

5.1.3 DNAPL 

Although not expected, DNAPL may be generated during PDI activities. Any DNAPL generated from recovery 

activities will be temporarily stored in a 55-gallon drum in the existing secure temporary drum storage unit 

(with integral secondary containment) at the Site.  Existing Site DNAPL analytical characterization data will 

be used for preparing a DNAPL waste profile for DNAPL that may be generated during PDI activities.  The 

containerized DNAPL transported to a permitted disposal facility under a uniform hazardous waste manifest. 

5.2 Plan for Application of Remediation Additives 

The PRB and ISCO pilot studies involve the application of remedial additives as that term is Defined in the 

MCP. Furthermore, the construction of the PRB and the overburden ISCO Pilot Study will take place within 50 

feet of the Acushnet River. Thus, consistent with the MCP requirements at 310 CMR 40.0046 (3), prior 

MassDEP approval of the application of remedial additives is required. MassDEP has also requested that the 

bedrock ISCO Pilot Study be included in this RAM Plan and the applications.  Accordingly, a completed 

written Plan for Application for Remedial Additives is included with this RAM Plan as Appendix C. The 

application of remedial additives will take place completely within the boundaries of the MCP Site and the 

Property. 

During the ISCO Pilot Study in the overburden soils, CHP in the form of MFR is to be injected. A total of 

approximately 17,000 gallons of 10 percent MFR solution will be injected. Oxidant injection flow rates are 

estimated to be 1,800 to 2,400 gpd.  

During the ISCO Pilot Study in the bedrock, sodium permanganate will be recirculated in a closed loop 

through the installation of two injection wells and one  extraction well. A  total of approximately 19,000 

gallons of 3 percent sodium permanganate solution will be injected into the two injection wells. A 

submersible pump will be used to extract groundwater from the well into a storage tank (e.g., frac tank, or 

similar), dosed with sodium permanganate, and reinjected.  All water generated during the bedrock pilot test 

will be reinjected onsite with no transportation and disposal of groundwater during ISCO pilot testing 

activities anticipated. 
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Section 6 

Environmental Monitoring Plan 310 

CMR 40.0444(1)(e) 

BC personnel will perform air monitoring for health and safety purposes in accordance with the HASP. 

Additionally, groundwater performance monitoring will be performed in association with the PRB and ISCO 

Pilot Studies. Details regarding the sampling and analysis for groundwater and pilot test performance  

monitoring are included in Sections 4.3.4, 4.3.5 and 4.3.6 above, and also detailed in the Monitoring, 

Sampling and Analysis and Quality Assurance Plan found in Appendix B. 
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Section 7 

Federal, State and Local Required 

Permits 310 CMR 40.0444(1)(f) 

During implementation of the proposed Pilot Study RAM activities, the following permits have been 

preliminarily identified: 

• Wetlands Permit 

• Approval of Remedial Additives 

• ISCO Pilot Test Permit 

• PRB Construction Permit 

A DigSafe utility clearance ticket will be required for all subsurface activities to be performed as part of the 

pilot test work. Brown and Caldwell, or the remediation contractor will obtain the DigSafe number prior to the 

start of intrusive work along with any applicable permits and approvals from the City of New Bedford. 

Portions of the work will be constructed within Riverfront Area (within 25 feet of the Acushnet River); within 

the Bank Buffer Zone (within 100 feet of Mean High Water) and/or within the 100-year floodplain/Land 

Subject to Coastal Storm Flowage. A figure showing the proposed pilot test areas relative to these Wetland 

Protection Act resource areas and upland areas proposed for staging is included in Figure 2. AVX is 

submitting a Notice of Intent (NOI) to obtain an Order of Conditions from the City of New Bedford. The Order 

of Conditions will be obtained prior to mobilization to complete the Pilot Test effort. Note that prior work 

within these resource areas at the site has been undertaken under a negative ruling from the New Bedford 

Conservation Commission in response to a Request for Determination of Applicability, but the pilot test work 

described in this RAM Plan is sufficiently different from prior work to warrant a separate NOI submittal.  

No other federal, state or local permits are anticipated to be required to conduct the proposed RAM activities 

at the Site.
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Section 1 

Introduction 

This Work Plan has been prepared by Brown and Caldwell (BC) on behalf of AVX Corporation (AVX) for the 

former Aerovox Facility MCP/21E site.  The former Aerovox Facility (the Property) is located at 740 

Belleville Avenue, Bristol County, New Bedford, Massachusetts, where site assessment and remediation 

is being conducted under Massachusetts General Law Chapter 21E and the Massachusetts Contingency 

Plan (MCP). The Property is owned by the City of New Bedford. The former Aerovox Facility MCP Site 

(Aerovox Site, Site or Disposal Site) encompasses the Property and portions of adjacent properties and is 

assigned Release Tracking Number (RTN) 4-601.  

Assessment and remediation of the Site is also subject to the June 3, 2010 Administrative Consent 

Order and Notice of Responsibility (identified as ACO-SE-09-3P-016 and referred to herein as the ACO) 

and associated modifications, between AVX and the Massachusetts Department of Environmental 

Protection (MassDEP) and Massachusetts Office of the Attorney General.  In addition to the ACO, work at 

the Site is subject to the Administrative Order on Consent (AOC) between the United States 

Environmental Protection Agency (USEPA) and AVX, and the Cooperation and Settlement Agreement 

between the City of New Bedford and AVX. The effective date of these documents is also June 3, 2010. 

1.1 Site Description 

The Property is located at 740 Belleville Avenue, Bristol County, New Bedford, Massachusetts (the 

Property).  Figure 1 provides the location of the Site on the United States Geological Survey (USGS) 

topographic map for New Bedford, Massachusetts. The coordinates of the Site (referenced to the corner 

of Belleville Avenue and Hadley Street) are latitude 41° 40’ 25.12” N and longitude 70° 55’ 13.84” W 

(UTM coordinates 340135.53m E and 4615326.34m N). 

The Property was formerly occupied by a 2- to 3-story, 450,000-square foot brick and wood 

manufacturing building, associated ancillary buildings, asphalt paved parking lot and several small 

landscaped areas. Ancillary structures included a brick boiler house that was attached to the south side 

of the main building; a brick sewer pump station located south of the main building; a pump station 

located along the Acushnet River (the river) shoreline; and, a brick electrical switching equipment 

building located near the southwest corner of the main building along Hadley Street. All facility 

infrastructures on the Property were demolished and removed in 2011 as part of a Non-Time-Critical 

Removal Action (NTCRA) and pursuant to the USEPA AOC. After demolition of the buildings, an asphalt 

cap was integrated with the existing hydraulic asphalt concrete (HAC) cap and installed across the 

Property, except for the northwest corner. This area was not impacted and left as a green space for 

public use.  

Industrial properties are present to the south and north of the Property, and residences are located to 

the west, across Belleville Avenue. The river borders the eastern end of the Property. The Acushnet River 

and the area below Mean High Water (MHW) east of the Site is part of the New Bedford Harbor 

Superfund Site. 

The MCP defines the Disposal Site as “…any structure, well, pit, pond, lagoon, impoundment, ditch, 

landfill or other place or area, excluding ambient air or surface water, where uncontrolled oil and/or 

hazardous material have come to be located as a result of any spilling, leaking, pouring, abandoning, 

emitting, emptying, discharging, injecting, escaping, leaching, dumping, discarding or otherwise 
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disposing of such oil and/or hazardous material.” The current Disposal Site boundaries, as defined by 

the MCP are identified as follows: 

• The eastern Disposal Site boundary remains unchanged from the ACO definition and is the existing 

sheet pile wall (inclusive of the wall itself) running generally in a north-south orientation along the 

river, and the line formed by the elevation of MHW where the sheet pile wall is not present. 

• The western Disposal Site boundary is approximately 115 feet east of and parallel to the western 

property line along Belleville Avenue.  

• The northern Disposal Site boundary extends northeast from the western Disposal Site boundary 

across the northern abutting property occupied by Precix, Inc. (744 Belleville Avenue) and onto the 

former Coyne Industrial Laundry property (20 Howard Avenue). Approximately 125 feet north of the 

Precix Property line, the Disposal Site Boundary turns east, extending to the river. The northern 

extent of the Site boundary is based solely on the limits of groundwater impacts. 

• The southern Disposal Site boundary extends southeast from the western Disposal Site boundary, 

across the Titleist property (700 Belleville Avenue) to a point approximately 265 feet south of the 

southern Aerovox property boundary, then turns northeast paralleling the shoreline until it intersects 

with the eastern property line. The southern extent of the Site boundary is based solely on the limits 

of groundwater impacts. 

1.1.1 Site History 

Electrical component manufacturing began at the Facility in approximately 1938. Use of PCB containing 

dielectric fluid in capacitor manufacturing started in the 1940s and was terminated in 1978. Dielectric 

fluids were stored in above ground storage tanks (ASTs) throughout the building, but mainly in the first 

floor of the two-story section of the main building. Delivery of PCB stock for use in manufacturing 

occurred primarily through fill pipes along the north wall of the former building.  

Aerovox also used solvents in the manufacturing process, including trichloroethene (TCE). The TCE was 

used in a capacitor degreasing operation and was stored in an AST located in the second floor of the 

two-story building, just outside of the Impregnation Room. The TCE solvent recovery system ASTs were 

located in the first floor of the three-story building, and degreasing residues were stored in 55-gallon 

drums on a concrete floor. Delivery of chlorinated solvent stock for use in the manufacturing process 

occurred primarily through fill pipes along the north wall of the former building. Note that the Precix 

facility on the northern abutting property also historically used TCE for manufacturing operations. The 

TCE used by Precix was stored in an outdoor AST located directly north of the location of the former 

Aerovox ASTs.  

The use of PCBs in the manufacturing process ceased around October 1978; however, the use of 

solvents is thought to have continued through the end of manufacturing operations at the facility which 

closed in 2001.  Operations and disposal practices involving the use of PCBs and solvents reportedly 

resulted in the release of hazardous materials. Records indicate that EPA observed “oil impregnated 

soil…in the culverts leading to and at both outfalls” during a 1981 compliance inspection of the facility. 

Culvert, as used here by EPA is believed to refer to the open drainage trenches that were adjacent to and 

ran parallel to the north and south sides of the three-story section of the building. In addition to the oily 

soils observed in the drainage trenches, EPA observed oily soils in the “backyard power substation” 

located between the former Aerovox building and the river.  

Subsequent facility inspections, assessments and sampling programs were undertaken by the former 

owner and operator, Aerovox, Inc., as well as by EPA from the 1980s through 2010. These investigations 

confirmed the presence of PCBs in building materials, soils under the concrete foundation and outside 

the building, in the asphalt used to pave the parking lot, in groundwater, and in sediments within the 
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adjacent Acushnet River (i.e., the New Bedford Harbor Superfund site). These investigations also 

confirmed the presence of chlorinated solvents in soil and groundwater.  All facility infrastructures on the 

Property were demolished and removed in 2011 as part of a NTCRA and pursuant to the EPA AOC. 

After completion of the NTCRA and receipt of EPA’s approval of the NTCRA Final Report, the MCP/21E 

process was initiated under the MCP with completion and submittal of a Phase I Initial Site Investigation 

(Phase I ISI), Tier Classification, and Phase II Scope of Work in August 2013.  Phase II Investigations 

were completed between October 2013 and August 2015, to evaluate subsurface geological and 

hydrogeological conditions and define the nature and extent of contamination at the Site. The Phase II 

Comprehensive Site Assessment (CSA) confirmed soil and groundwater contaminants of concern (COCs) 

at the Disposal Site to be PCBs and chlorinated volatile organic compounds (CVOCs), including 

chlorinated benzenes and chlorinated ethenes. Both the PCBs and chlorinated benzenes were 

components of the dielectric fluid used in capacitor manufacturing, and the chlorinated ethenes are due 

to the use of TCE (and to a lesser extent tetrachloroethene (PCE)) as a solvent, and the reductive 

dichlorination breakdown (daughter) products of PCE and TCE. Dense Non-aqueous Phase Liquid 

(DNAPL) was identified in two monitoring wells (MW-15B/MW-15D) in the northeast corner of the 

Property. The presence of DNAPL constitutes an Immediate Response Action (IRA) MCP reporting 

condition, and DNAPL recovery activities are ongoing as part of the IRA.   

A Remedial Action Plan (RAP), revised RAP, and RAP Addendum were submitted to MassDEP in 2016, 

2017 and 2019, respectively.  The Revised RAP identified four Operable Units (OUs) on the site, include 

the east end of the Titleist property (OU1), the Precix property (OU2), and the Aerovox Property 

Overburden soil and groundwater (OU3) and Bedrock groundwater (OU4).  The Phase III RAP concluded 

with the selection of the following comprehensive remedial action: 

 

OU Property Description Selected Remedy 

1 Titleist Impacted shallow uncapped soils Soil excavation and consolidation 

2 Precix Vapor intrusion mitigation  Monitoring and natural attenuation 

3 Aerovox Source area 

Soil excavation and consolidation, asphalt cap, 

engineered barrier, vertical barrier, in situ hot spot 

treatment, and permeable reactive barrier (PRB) 

4 Aerovox Bedrock groundwater In situ hot spot treatment and natural attenuation 

The 2019 RAP Addendum updated the volume of soils to be excavated and consolidated, and provided 

for off-site disposal of Highly Impacted Soil (as defined in the Addendum); revised the configuration of 

the consolidation cell to minimize changes to existing site grades; confirmed the media to be used in the 

PRB; and included provisions for an adaptive site management program to assess and address remedial 

alternative performance failures, if they were to occur. 

1.2 Site Hydrogeology 

Overburden material on the site consists of two to 10 feet of fill overlying peat, peaty clay, and fine silt in 

the central to eastern portion of the property at depths of between two to 11 feet below ground surface 

(bgs) overlying stratified sand and gravel.  Till has been identified in several borings between the glacial 

outwash deposits and the bedrock surface, including MW-20B on the western side of the site, and MW-

103D, MW-24B, MW-102D, MW-103, MIP-23, MIP-43, MIP-49, MIP-50E, MIP-53, MIP-54 and MIP-55S.   

The bedrock has been identified as granitic gneiss and has been observed at depths from four feet bgs 

in the western part of the Site (SB-2), two to six feet bgs in the center of the Property (SB-1 and SB-12), 

45 feet along the northern Property boundary (MW-6B), and 29 feet (MW-103B) to 35 feet bgs (MW-23B) 

feet along the river.  
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There are three (3) identified water bearing zones at the Site: shallow overburden, deep overburden, and 

bedrock. Hydrogeologic conditions of the three zones were evaluated during the drilling and installation 

of the overburden and bedrock monitoring wells, several rounds of synoptic water level measurements, 

and a week-long tidal study. Generally, the net flow for all three aquifers is from west to east and towards 

the Acushnet River. However, the water levels, and thus groundwater flow in all zones are affected by the 

tidally influenced river level causing flow direction reversals during incoming (high) tide in the three 

zones.  Groundwater flow velocity in the three water bearing zones are estimated to be 100 ft/year, 290 

ft/year, and 252 ft/year, respectively. 

1.3 Purpose and Objectives 

The purpose of this PDI is to inform the design of the comprehensive remedial actions for the Site as 

selected in the Phase III RAP and as modified by the Phase III Addendum.  The specific objectives for the 

work are the following: 

• Titleist Property 

− Obtain geotechnical data, including standard penetration tests, soil classification, and laboratory 

analyses for grain size and compaction tests 

− Collect soil samples from the saturated zone for bench scale stabilization testing to meet 

targeted moisture content requirements for placement within the consolidation cell 

− Collect sufficient, representative data to prepare preliminary design drawings and outline 

suggested performance-based specifications for the selected remedial action 

• Precix Property 

− Evaluate the condition and viability of existing soil vapor point locations 

− Evaluate and identify proposed locations for additional soil vapor point locations 

− Evaluate utility and other penetrations, foundation cracks, or other potential locations that may 

require sealing to protect Precix workers from potential vapor intrusion 

− Utilize the collected data to evaluate the most appropriate and optimal soil vapor point 

installation methodologies for the remedial action 

• Aerovox Property 

− Obtain updated survey coordinates and verify existing conditions for the site base plan  

− Obtain geotechnical data, including standard penetration tests, soil classification, and laboratory 

analyses for grain size and compaction tests 

− Collect soil samples for baseline concentration and waste characterization analyses  

− Collect samples from the saturated zone for bench scale stabilization and soil treatment testing 

to meet moisture content requirements for placement within the consolidation cell and evaluate 

transportation and disposal procedures for soils to be shipped off site 

− Obtain soil samples for use in bench scale testing for the evaluation of hydraulic barrier 

construction materials 

− Identify and evaluate potential obstructions to the proposed PRB and hydraulic barrier 

alignments 

− Create a more refined bedrock topographic profile along the proposed hydraulic barrier and PRB 

alignments 
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− Evaluate water treatment processes using existing site groundwater data to meet National 

Pollution Discharge Elimination System (NPDES) or Publicly Operated Treatment Works (POTW) 

permit requirements  

− Complete additional bedrock characterization to assist with design of pilot study and full scale 

In-Situ Chemical Oxidation (ISCO) 

− Collect sufficient, representative data to enable preparation of preliminary design drawings and 

outline suggested performance-based specifications for the selected remedial action 
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Section 2 

Scope of Work 

The field investigation program will be performed in a series of mobilizations, as described in the 

following sections.  Refer to Figure 2 for a depiction of the areas of investigation to be included in the 

PDI. 

2.1 Access 

Access agreements with the property owner (City of New Bedford) and the owners of the north abutting 

Precix property, and south abutting Acushnet (Titleist) property currently exist.  Prior to mobilization, 

representatives for the three property owners will be contacted to communicate the general schedule 

and scope of ongoing work.   

2.2 Underground Utilities 

2.2.1 Utility Company Mark-outs 

Prior to mobilization to the Site, BC will contact Dig Safe® and the City of New Bedford Department of 

Public Infrastructure to mark out utilities at the site and surrounding roadways.  A separate Dig Safe® 

Ticket ID is required for each of the properties on which intrusive activities will occur (Aerovox and 

Titleist).  The Dig Safe® service informs the applicable utility companies who then mark their respective 

utility lines.  However, the City of New Bedford does not participate in the Dig Safe system, and a 

separate call must be made to the City of New Bedford Department of Infrastructure Engineering (DOIE).   

Prior to calling Dig Safe® or the City of New Bedford DOIE, the subsurface investigation locations will be 

marked by BC with white spray paint and/or stakes (tip painted white) as required by law.   

2.2.2 Field Mark-out by Surveyor of Known Utility Locations and Mean High Water 

A licensed Massachusetts surveying company will field mark the location of known utilities based on the 

plans entitled As Built Subsurface Conditions for the Aerovox NTCRA, 740 Belleville Avenue, New 

Bedford, MA, Drawing 3A, dated March 6, 2013, and As-Built Surface Conditions for the Aerovox NTCRA, 

740 Belleville Avenue, New Bedford, MA, Drawing 3B, dated March 7, 2013.  The utilities will be marked 

with spray paint where the ground surface is covered by asphalt pavement and stakes where vegetation 

is present.   

All known utilities present within the boundaries of the former Aerovox property were decommissioned 

during the 2011 NTCRA.  While the utility piping may still be present, no known utilities are active. 

The surveyor will also complete an updated base plan survey, including field-marking the elevation of 

MHW along the Precix and Titleist properties, as well as along the Aerovox property to the north and 

south of the sheet pile wall.  MHW will be marked with PK nails in areas covered by asphalt, with drill 

holes where concrete is present, and with stakes in vegetated areas.  The top of the sheet pile wall and 

monitoring wells (PVC or steel casing, as applicable) will be surveyed.  As part of the design, an elevation 

survey and field marking will be completed to illustrate Wetland Protection Act defined resource areas 

including the bank, bank buffer zone and FEMA100-year floodplain.  The schedule for this survey and 

mark-out will be dependent upon EPA’s demobilization date.  
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2.3 Operable Unit 1 – Titleist Area Assessment 

The selected remedial action components for the Titleist property include excavation and removal of 

approximately 9,700 cubic yards (cy) of surface soils with concentrations of polychlorinated biphenyls 

(PCBs) greater than 1 mg/kg, backfill and restoration on the Titleist property, and consolidation of 

excavated material back to its original source within a consolidation cell to be constructed on the 

Property. Excavation areas and depths have previously been delineated. The majority of excavation 

areas are shallow and above the water table, but some excavation cells will require support of the 

excavation walls based on their depth. 

A soil stabilization/geotechnical assessment will be completed including advancement of seven 

geotechnical borings along the Titleist building foundation and within the excavation footprints for the  

5-foot-, 6-foot-, and 7-foot-deep excavation areas to 20 feet bgs.  Refer to Figure 6 for the proposed 

locations for the Titleist geotechnical borings.   

After the Site has been marked for Dig Safe® and utilities have been marked by the surveyor, the six 

geotechnical boring locations on the Titleist property will be pre-cleared with soft digging methods, 

including hand digging and/or air knife with vacuum soil extraction to a depth of 5-feet bgs.  The 

geotechnical soil borings will be advanced using hollow-stem auger (HSA) drilling techniques.  Soil 

samples will be collected using standard penetration test (SPT) methodology and continuously logged for 

lithology using the Unified Soil Classification System (USCS).  One sample per boring will be submitted to 

a geotechnical lab for grain size analysis, moisture content, and stabilization testing to meet required 

consolidation cell criteria.   

Refer to Table 1 for a summary of the soil samples to be collected, and Section 3 of this Work Plan for 

the geotechnical drilling methods and procedures. 

2.4 Operable Unit 2 – Precix Area Assessment 

The Precix property selected remedial action includes monitored natural attenuation of groundwater 

CVOCs and associated sub-slab soil vapor and indoor air impacts.   

A site visit will be scheduled with Precix representatives to complete a walkthrough of the eastern end of 

the property where groundwater CVOC concentrations are known to exceed the Method 1 GW-2 

standards.  During the site visit, BC will evaluate the condition of the existing soil vapor points.  The 

exterior road box condition (seal and cover) will be assessed, and the road box cover will be removed to 

enable evaluation of the fixed soil vapor point.  Building operations throughout the east end of the 

building will be reviewed with Precix representatives to evaluate any changes in use since the existing 

soil vapor points were installed.  A site plan or schematic of the building will be used to note 

observations of cracks in the foundation, utility penetrations, or other openings with the potential to 

allow vapor intrusion from beneath the concrete slab.  Proposed locations for new soil vapor points will 

also be annotated on the site plan.   

2.5 Operable Unit 3/4 – Aerovox Assessment 

The selected remedial action for the Property, defined in the Phase III RAP as OU-3 (overburden) and  

OU-4 (bedrock), includes multiple remedial measures, which collectively comprise the bulk of the work 

proposed for the Site. A breakdown of the selected full-scale remedial measures for the Aerovox property 

under the proposed remedial action includes: 

• Excavation, off-site disposal and backfill of approximately 4,300 cy of Highly Impacted Soils located 

adjacent to the shoreline to depths of between 10 feet to 30 feet bgs (an additional 1,200 cy of soils 

will be excavated during construction of the pilot PRB and disposed off-site, as detailed in the Pilot 

Study Release Abatement Measure (RAM) Plan)  
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• Excavation, on-site consolidation, and backfill of approximately 2,500 cy of additional shallow 

overburden soils located within 25 feet of shoreline to depths of 10 feet to 13 feet bgs  

• Construction of an engineered barrier over areas with PCB concentrations greater than 100 

milligrams per kilogram (mg/kg)  

• Construction of asphalt cap over areas with PCB concentrations greater than 2 mg/kg 

• Installation of a vertical hydraulic barrier along the northern and southern sides of the impacted 

areas  

• Installation of a permeable reactive barrier (PRB) along the eastern site boundary approximately 22 

feet to 25 feet west of the shoreline (existing sheet pile wall)  

• ISCO groundwater treatment in the overburden and bedrock  

The scope of work for the Aerovox property PDI is summarized below.  Refer to Section 3 of this PDI WP 

for the methods and procedures to be used in the investigation.  

2.5.1 Geotechnical Evaluation 

The drill rig will be mobilized to the Aerovox Site to complete geotechnical borings needed for the pilot 

and full-scale PRB design. Up to 15 soil borings will be advanced to bedrock along the alignment of the 

PRB (Figure 7). The drill rig will subsequently proceed along the hydraulic barrier alignment for additional 

geotechnical assessment.  A total of 21 soil borings will be advanced to the bedrock surface along the 

hydraulic barrier alignment to create a refined bedrock profile (Figure 8).  Of these 21 soil borings, soil 

samples will be collected from 17, with the remaining 4 drilled until refusal on the bedrock surface only.   

All the geotechnical soil borings will be advanced using hollow-stem auger (HSA) drilling techniques.  Soil 

samples will be collected using SPT methodology and logged for lithology using the USCS.  Select 

samples will be submitted to a geotechnical lab (Kemron) for grain size analysis, compaction testing, and 

stabilization testing to meet moisture content (paint filter) test criteria.  Shelby tubes will be used to 

collect soil samples from the 15 PRB borings for hydraulic conductivity testing.  If field conditions limit 

the use of Shelby tubes, bulk samples may be collected and prepared by laboratory under simulated in-

situ conditions.  Refer to Table 1 for a summary of the soil sample collection. 

The alignments for the proposed PRB and hydraulic barriers will be evaluated for the presence of 

obstructions by review of known Site utilities and former Site structures. A desktop assessment will be 

completed to identify potential obstructions prior to advancing the borings in the field.   

2.5.2 Hydraulic Barrier Evaluation 

2.5.2.1 Bench-Scale Testing 

To support selection of the most effective, feasible type of hydraulic barrier, samples of the five soil types 

found at the site (fill, silt, sand, sand and gravel, silty sand) will be collected from four geotechnical soil 

borings along the hydraulic barrier alignment for completion of a bench scale study to evaluate the use 

of soil-bentonite and cement-bentonite for potential use in the full-scale design.  These tests will 

evaluate the ultimate bearing strength and permeability of the two types of walls. Each untreated sample 

will be tested for moisture content (ASTM D2216), Atterberg Limits (ASTM D4318), grain size with 

hydrometer (ASTM D422), pH (EPA 9045), loss on ignition (ASTM D2974), and soil classification (ASTM 

D2487). Each of the five soil types will be mixed with varying compositions of Portland cement, fly ash, 

and bentonite, up to a 20% cement slurry to 80% soil sample mix. A summary of the mixtures to be 

tested is included as Table 2. Twenty-eight (28) days after preparation, each mixture will be tested for 

unconfined compressive strength and permeability to assess viability for long term effectiveness. 
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2.5.2.2 Corrosivity Testing 

In addition to the slurry wall assessment, a sheet pile barrier option will include a corrosion study along 

the eastern end of the north and south hydraulic barrier alignments to determine if the saline 

environment presents a corrosion issue to steel sheet pile materials. This corrosion study will be 

performed by Corrosion Probe, Inc. and will consist of performing in-situ resistivity testing every 100 feet 

along the proposed hydraulic barrier alignments. At each location, measurements will be acquired at two 

depths, and the soil at each depth will be categorized as either very severely corrosive, severely 

corrosive, moderately corrosive, mildly corrosive, or very mildly corrosive. In addition to the field study, 

eight soil samples and two groundwater samples will be collected near both ends of each alignment. 

Each soil sample will be tested for resistivity, water content, pH, alkalinity, acidity, redox potential, 

chloride, sulfate, and sulfide. Each water sample will be analyzed for pH, anions, total hardness, 

alkalinity, total dissolved solids and conductivity. If deemed feasible, based on the soils and groundwater 

corrosivity assessment, corrosion protection strategies for the sheet pile will be developed. 

2.5.2.3 Test Pits 

The alignments for the proposed PRB and hydraulic barriers will be evaluated for the presence of 

obstructions by review of known site utilities and former site structures. After completion of the initial 

desktop assessment, test pits will be advanced to the depth of peat (e.g., 9 feet bgs), to assess and 

characterize the obstructions, as well as to identify additional research or investigation needed to further 

assess or identify design methods for working around the identified obstructions.  

Test pits in the northeast corner will be evaluated for potential off-gassing concerns. Odor-reducing foam 

will be evaluated (used in previous remedial activities conducted at the site) for reducing off-gassing 

during construction in the most impacted area of the site. If odor-control foam is unsuccessful in 

migrating vapors during construction, physical controls such as a sprung structure would likely be 

required during full-scale excavation activities. 

2.5.3 Waste Characterization 

After completion of the PRB geotechnical borings, two additional soil borings will be advanced between 

the east side of the pilot study PRB and the existing sheet pile wall for analysis of waste characterization 

parameters to assist with profiling the material for disposal after pilot-scale installation. These 

parameters include volatile organic compounds (VOCs), semi volatile organic compounds (SVOCs), PCBs, 

pesticides, herbicides, TAL metals, ignitability, reactivity, corrosivity, full TCLP, and paint filter. The soil 

borings will be advanced to the peat layer (9 feet bgs).  In addition, one deep overburden soil sample will 

be collected each of these two borings to assess pre-existing conditions prior to PRB construction. The 

exact soil interval will be selected in the field based on PID measurements, and the samples will be 

analyzed for CVOCs and PCBs. Refer to Figure 7 for the location of the waste characterization and 

chemical characterization soil borings. In addition, soil samples for chemical characterization will be 

collected from the deep overburden in four of the planned PRB geotechnical borings.  

2.5.4 Bedrock Characterization 

Prior to mobilizing drilling equipment to the site, an evaluation was conducted to assess if the 

concentrations of TCE greater than the UCL encountered in packer and FLUTe port samples from the 

deeper bedrock well intervals (below approximately 92 ft bgs to 120 ft bgs) at MW-34B are 

representative of groundwater in the formation or were potentially influenced by the drilling and well 

installation process. Review of data for monitoring well MW-32B indicates that initial samples from the 

135 to 145 ft bgs FLUTe port, collected on July 13, 2015 contained TCE concentrations above the UCL 

at 51,000 µg/L, whereas the subsequent two samples, collected on August 7, 2015 and April 17, 2017, 

showed a substantial decrease in the TCE levels, decreasing by an order of magnitude (5,100 ug/L) in 



Section 2 DRAFT    Former Aerovox Facility Pre-Design Investigation Work Plan 

 

 

2-5 

M:\AVX\New_Bedford\152448_Aerovox Phase IV and Pilot\Draft\Reports\Pilot Study RAM\PDI Workplan\PDI Work Plan_DRAFT_to_MasssDEP.docx 

the most recent sample. Similarly, at well MW-33B, packer samples collected during the drilling process 

from the 232-252 ft bgs interval indicated TCE concentrations of TCE at 22,000 ug/L. Samples from the 

monitoring well installed to target this interval, screened from 240 to 250 ft bgs, show substantially 

lower and decreasing concentrations, with the most recent sample containing a TCE concentration of 

2,100 ug/L, one order of magnitude less than the concentration in the packer sample. This data 

indicates the potential that initial samples from these wells were not representative of actual 

groundwater conditions in the formation but rather represented conditions proximal to the borehole that 

were still re-equilibrating from disturbances caused by the drilling and well installation process.  

BC completed series groundwater sampling on the four FLUTe sample ports at MW-34B, positioned at 

60-80 ft bgs, 92-112 ft bgs, 120-130 ft bgs, and 170-180 ft bgs to assess whether concentrations in the 

ports decrease with time and increasing purge volumes, which would indicate that the data from these 

ports to-date may overestimate the actual concentrations in the adjacent formation due to disturbances 

during drilling and FLUTe system installation, similar to what was encountered at MW-32B and MW-33B. 

The time-series sampling was completed on February 28, 2019 and March 1, 2019 and the results 

indicated that for MW-34B the concentrations of TCE in groundwater from the FLUTe sampling intervals 

did not decrease over time with increased purge volumes.   

BC will install three (3) 100-foot bedrock characterization wells in the vicinity of MW-26B/MW-33B. Also, 

bedrock will be characterized to depths up to 250 feet bgs at up to (4) locations in the eastern part of 

the site in the vicinity of MW-34B, and between MW-26B and MW-34B. These locations are shown on 

Figure 9.  Collection of fracture zone and geophysical data from these newly installed wells will inform 

the design (location, target fracture zones, injection parameters) for subsequent installation of the pilot 

test injection and extraction bedrock wells. Approximate locations for the bedrock ISCO injection and 

extraction wells are depicted on Figure 5; however, the final well locations will be dependent upon the 

results of the bedrock characterization data from the PDI. The additional bedrock characterization 

information will also support selection of two or three of the new 100-foot wells in the MW-26B area for 

retrofitting with multi-port sampling apparatus to facilitate performance monitoring of the ISCO pilot. 

After completion of well development activities, the open borehole wells will be lined to minimize vertical 

cross contamination across the borehole and allow an assessment of the presence of DNAPL in 

fractures and vertical groundwater concentration profiles upon removal.  The liners will be removed prior 

to completing geophysical borehole logging.  At the completion of geophysical logging, the blank liners 

will be returned to the borehole to create vertical bedrock transmissivity and hydraulic head profiles.  The 

collected data will be evaluated to assist with placement and identification of the wells to be used as 

part of the bedrock ISCO pilot study (i.e., extraction, injection and monitoring wells), as well as proposed 

locations for full scale bedrock ISCO remediation.  Once the ISCO pilot study extraction, injection and 

monitoring wells have been identified, the extraction and injection wells will be installed as detailed in 

the Plan for Application of Remedial Alternatives and the identified monitoring wells will be retrofitted 

with multi-level sampling devices constructed to specification based on the presence of bedrock 

fractures and interpreted flow patterns. 

Refer to Table 3 for a listing of the proposed bedrock wells and construction details. 
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Section 3 

Methods and Procedures 

This section describes the general methods to be used during implementation of the field work. 

3.1 Health and Safety Plan 

All field activities will be conducted in accordance with the Site-Specific Health and Safety Plan (HASP), 

dated August 1, 2018. The HASP identifies any potential hazards that may be encountered at the Site 

during PDI and pilot test implementation and the health and safety practices/measures to protect 

workers from such hazards.  The HASP also identifies any air and dust monitoring requirements to 

monitor work zone air quality during construction, identify action levels, and establish appropriate 

response actions.  The project specific HASP has been prepared in accordance with general industry (29 

Code of Federal Regulations [CFR] 1910) and construction (29 CFR 1926) standards of the Federal 

Occupational Safety and Health Administration (OSHA), U.S. Department of Labor.  The HASP will be 

updated annually, or sooner if scope of work and investigation activities change from those that are 

currently described within the HASP. 

3.2 Construction Mobilization and Site Preparation  

3.2.1 Site Operations Management 

On site operations will be managed throughout the period of time when pre-design and pilot study work 

is ongoing. Operations management will include the following: 

Security. Site access and security will continue to be maintained through the existing system of fencing 

and gates. Gates will remain locked whenever staff are not on site throughout the duration of the pre-

design and pilot study effort. Both Titleist and Precix maintain security measures on their respective 

properties and access will be arranged in advance with their respective security staff and in accordance 

with existing access agreements. (Access gate keys for Titleist are held by building security and must be 

obtained from their security building. Front desk notification at Precix is required prior to entering Precix 

property.) Site visitors will be managed consistent with HASP protocols.  

Operational zones. The Aerovox property will be maintained and divided into operational zones 

consistent with the HASP. The support zone, centered around the existing conex box, has been 

established outside the floodplain. Equipment and material staging and waste storage (in anticipation of 

off-site disposal) will be located in this support area to the maximum extent possible. Equipment and 

material storage further east on the property will be allowed if and only to the extent necessary to 

accomplish efficient and timely completion of the specific task requiring such materials. Parking for staff 

and subcontractor vehicles will be limited to the area immediately adjacent to the existing trailer, or to 

the area along the southern fence line, west of the westernmost gate. 

Hours of Operation. Normal hours of operation will be 7 AM to 5 PM Monday through Friday. Work 

outside of these hours may from time to time be necessary in order to take advantage of tide cycles or 

accommodate contractor availability. Work outside normal hours will be communicated in advance to the 

City of New Bedford.  

Communication/Coordination. Project stakeholders (City of New Bedford, MassDEP, USEPA) will be 

notified in advance of significant mobilization events. Notification to abutting property owners for work 
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on those properties will be made in accordance with existing access agreements for work on those 

properties. Based on the level of ongoing work on-site, regular weekly status calls may be established as 

a courtesy during implementation to keep stakeholders apprised of the status and progress of the 

investigation and pilot work. Already established coordination procedures with the City of New Bedford 

for waste profiling and manifest signing will be maintained where off-site shipments are required. 

3.2.2 Utility Mark Out 

Prior to advancement of the geotechnical borings on the Titleist property, where active subsurface 

utilities are known to be present, soft digging techniques, including vacuum extraction or hand digging, 

will be employed to clear the borings to a depth of approximately 5 ft. bgs.  Soil samples will be collected 

from each foot during pre-clearance with a hand auger or post-hole digger for field classification of soil.  

Care shall be taken to use wet methods if soils are dry to mitigate mobilization of fugitive dust from the 

work area.  Soft dig utility clearance is not anticipated to be necessary for the drilling locations on the 

Aerovox Property, as all known utilities were decommissioned the time of building demolition in 2011. 

3.2.3 Potable Water Access 

BC will contact Michele Paul of the City of New Bedford to request approval to use the water hydrant on 

the northern adjacent property (Precix) as a potable water supply during this work.  The fire hydrant is 

integral to the Precix fire suppression system, which will alarm if the system malfunctions.  Therefore, 

once access is approved through the City of New Bedford, a contact at the Precix facility (to be 

determined) must be contacted prior to each use of the fire hydrant so that the alarm can be turned off.  

Immediately upon completing use of the fire hydrant, the Precix contact must again be contacted so that 

the fire suppression system alarm can be re-activated.  Note that Precix employees are not available 

during the entire field day, as their availability is tied to the Precix work shifts. 

3.3 Surveying 

All newly installed monitoring wells and soil boring locations will be surveyed by a surveyor licensed in 

the State of Massachusetts upon completion. All locations will be surveyed at a targeted precision of 

0.1 foot referenced to the Massachusetts State Plane coordinate system using the North American 

Datum of 1983 in units of feet for horizontal locations.  Elevations will be referenced to the National 

American Vertical Datum of 1988 with a targeted precision of 0.01 foot for vertical elevations. Ground 

surface elevations will be surveyed for monitoring wells and soil borings.  Top of casing elevation will also 

be surveyed for monitoring wells at the north side of the PVC casing. 

3.4 Identification of Boring Locations 

The PDI boring and monitoring well locations will be measured out in the field relative to other 

permanent site features using tape measurements.  The sampling points will be established in the field 

using stakes, flags, surveyors paint, or similar methods before the sampling event.  The sampling points 

will be marked clearly and staked securely until such time that the locations are either surveyed or 

recorded onto a scaled map of the site. 

3.5 Time Series Groundwater Sampling at MW-34B 

Prior to mobilizing for the drilling portion of the PDI, time-series groundwater sampling was conducted on 

the four FLUTe sample ports at MW-34B, positioned to sample the following depth intervals: 60-80 ft 

bgs, 92-112 ft bgs, 120-130 ft bgs, and 170-180 ft bgs (see Section 2.5.4).  The initial sample collection 

included purging each WaterFLUTe sample port four times (equivalent to approximately four gallons of 

discharge water), allowing the system to recharge after each purge.  A sample was then collected from 
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each sample port (i.e., each depth interval). The system was then allowed to fully recharge following the 

sample collection, followed by purging an additional four times. Upon recovery from the second round of 

purging (total of 8 gallons purged), another set of samples was collected from the WaterFLUTe sample 

ports. This process of purging the systems four times and then collecting samples from each sample port 

was repeated until six (6) samples were collected from each port. The samples were analyzed for CVOCs. 

Purge water from each round of purging was containerized in a glass jar, warmed for 10-15 minutes in a 

vehicle and then agitated for a minimum of 10 seconds prior to collection of a jar headspace reading 

with a PID.  

3.6 Drilling and Soil Sampling Methods 

Samples will be collected from selected geotechnical borings for laboratory analysis and bench scale 

studies as discussed below.  

3.6.1 Geotechnical Investigation 

A total of 42 geotechnical borings will be completed by a Certified Massachusetts Well Driller using a 

Geoprobe 7822DT rig equipped with 4 1/4-inch inner diameter hollow stem augers and a 140-pound 

auto drop hammer.  Geotechnical soil boring locations will be identified using a prefix specific to the type 

of geotechnical boring followed by a numerical designation beginning with 01 and increasing 

sequentially.  As depicted on Figures 6 through 8, the Titleist geotechnical borings are identified as TB-

01 through TB-06; Hydraulic barrier borings are identified as HB-01 through HB-21; and PRB 

geotechnical borings are identified as PRB-01 through PRB-15.   

Unless noted, at each geotechnical soil boring location, standard penetration tests will be completed, 

and soil samples will be collected using split spoons from the ground surface down to the terminal 

depth.  Blow counts for each 6-inch interval will be recorded in a dedicated field logbook or a soil boring 

log form (soil boring log), with reference made to the external forms if used.  Soils in each split spoon will 

be field classified by the BC field engineer or geologist using the USCS.  Soil classification and other 

pertinent observations will be recorded in the field logbook or soil boring log.  At Hydraulic Barrier borings 

HB-02, HB-05, HB-07, and HB-16, only blow counts and depth to bedrock will be documented (e.g., no 

split spoon samples). 

3.6.1.1 Geotechnical Samples 

Samples from each spoon will be screened in the field using a photo ionization detector (PID) equipped 

with a 10.6 electrovolt (eV) lamp.  PID headspace readings will be collected by placing an aliquot of soil 

from the split spoon into a Ziploc®-type plastic bag or glass jar with screw-on lid.  Soil samples exhibiting 

visual and/or olfactory signs of contamination be targeted at soil for soil headspace readings.  In the 

absence of such indicators, a representative sample of soil from each split soon will be used.  PID 

headspace readings will be recorded in the field logbook or on the soil boring log.   

Soil samples will be collected for geotechnical analyses and bench scale studies as discussed in 

following sections. 

During advancement of the hydraulic barrier, Titleist and PRB geotechnical borings, samples will be 

collected from each borehole at the depths outlined in Table 1.  The geotechnical samples will be 

submitted to Kemron of Atlanta, Georgia for grain size analyses and compaction (Proctor) testing.  In 

addition, soil samples collected from the Titleist and PRB geotechnical borings within the saturated zone 

will be submitted to Kemron for stabilization testing to meet moisture content (paint filter). Soil samples 

from borings HB-12 and PRB-15 will also be collected for treatability and preliminary waste 

characterization sampling in anticipation of off-site disposal. Chemical characterization samples will be 

collected from PRB geotechnical borings PRB-3, PRB-5, PRB-9 and PRB-13, and waste characterization 

borings (WC-PRB-01 and WC-PRB-02, discussed further below) from the one (1)-foot interval with the 
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highest PID reading at a depth of between the bottom of the peat layer and the bedrock surface and 

submitted for analysis of CVOCs and total PCBs to provide additional existing conditions analytical data 

during the geotechnical program. 

Upon completion of each borehole, the boreholes will be sealed by the Well Driller using a bentonite-

cement grout to minimize the potential for vertical cross contamination subsequent to completion of the 

borehole.  The grout will be placed using a pump and tremie pipe.  Once the grout has cured, the 

borehole will be finished at the ground surface according to the surrounding material.  

The drilling rig will be set up and operated in accordance with standard drilling practices and in a manner 

that will promote the safe and efficient operation of the equipment.  The project driller will be a certified 

test borer and Massachusetts-licensed well driller.  Safety considerations during equipment operation 

are addressed in the site-specific HASP. 

The equipment used in the drilling operations will be steam cleaned upon arrival at the site.  The 

equipment and tools that come in contact with soil during drilling will be decontaminated before 

resampling, before moving to the next drilling location, or before leaving the project site.  A source of 

water to be used for decontamination is summarized in Section 3.2.3.  Decontamination procedures are 

described in Section 3.6.4. 

3.6.1.2 Hydraulic Conductivity Sample Collection 

Shelby tube soil samples will be collected from selected boring locations across the PRB alignment 

during geotechnical drilling.  The depth at which collection of Shelby tube samples will be attempted is 

based on geological information obtained during prior site investigations.  The Shelby tubes will be 

properly sealed upon collection and submitted to Kemron of Atlanta, Georgia for hydraulic conductivity 

analysis to evaluate the variability in hydraulic conductivity along the shoreline excavation.  If field 

conditions limit the use of Shelby tubes, bulk samples may be collected and prepared by laboratory 

under simulated in-situ conditions.   

3.6.2 Overburden Drilling  

A total of seven (7) intermediate (below the peat) overburden and nine (9)  deep overburden monitoring 

wells will be installed during PDI field activities, Three (3) of the deep overburden wells will be used for 

monitoring the ISCO overburden pilot study, and the remaining shallow and deep overburden wells will 

be used to monitor the PRB pilot study.  These monitoring wells will be installed using sonic drilling 

methods. Anticipated locations of these wells are shown on Figures 3 and 4. 

The sonic drilling method utilizes high frequency vibration along with down pressure and rotation of the 

drilling tools to advance the borehole to the desired depth through various subsurface materials. All 

materials have a natural frequency(ies) at which they will vibrate when they are disturbed. The specific 

frequency is dependent upon the material properties and length of the object. Sonic energy is applied to 

the drilling string which causes the subsurface materials at the drill bit to be fractured, sheared, and/or 

displaced. In addition, the high frequency vibration causes the soil and drill cuttings in contact with the 

drill bit and drilling casing string to liquefy and to flow away allowing the penetration of the drill string. 

The drill string is rotated primarily to provide an even distribution of the applied sonic energy, to control 

bit wear, and to assist in borehole alignment.  

The drilling string is typically advanced in a dual tube configuration.  A drilling tube tipped with a core 

sampling tube is advanced into the formation to isolate a soil sample with the core tube.  A larger 

diameter casing is then advanced around the inner sampling core tube to stabilize the borehole while 

the inner core tube is withdrawn to the surface.  The soil sample is then extruded from the core tube for 

logging by the field geologist.  The core tube is then decontaminated, reinserted into the borehole and 

advanced past the end of the outer casing into the formation to collect another sample interval. 
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Sonic drilling is normally used for subsurface environmental investigations and is well-suited for projects 

of a production-oriented nature given its rapid penetration rate. Sonic drilling creates substantially 

reduced drill cuttings and fluids in comparison to other drilling methods. In addition, the method by its 

nature, provides the removal of a continuous core, and provides a clean, cased borehole without the use 

of drilling fluids. This results in increased efficiency in the installation and use of borehole tools, 

instrumentation, and/or monitoring wells. The ability to cause vibration to the casing string eliminates 

the complication of the bridging of monitoring well backfill (e.g., filter pack). The clean borehole and lack 

of added drill fluid additives can also reduce monitoring well development effort. Multiple cased well 

casings can be used with the sonic method to prevent vertical aquifer cross contamination. Many 

different types of downhole sampling tools can be utilized in sonic boreholes, for sampling of 

environmental media and geotechnical testing. Likewise, various environmental and geotechnical 

installations, e.g., monitoring wells, inclinometers, vibrating wire piezometers, settlement gauges, can be 

readily constructed in a sonic borehole.  

The PRB and ISCO pilot monitoring wells will be installed by initially advancing a 7-inch diameter sonic 

casing into the peat layer to isolate the soils above the peat layer.  A 6-inch sonic casing will be 

telescoped through the 7-inch casing and drilled to the bedrock surface.  The monitoring wells will be 

constructed with 10’ screen intervals, as outlined in Table 3.  The wells will be developed by purging a 

minimum of three (3) well volumes.  Monitoring well development purge water will be temporarily 

containerized in 55-gallon drums or an on-site frac tank pending waste characterization, waste profiling 

and off-site disposal.   

The drilling rig will be set up and operated in accordance with standard drilling practices and in a manner 

that will promote the safe and efficient operation of the equipment.  The project driller will be a certified 

test borer and Massachusetts-licensed well driller.  Safety considerations during equipment operation 

are addressed in the site-specific HASP. 

The equipment used in the drilling operations will be steam cleaned upon arrival at the Site.  The 

equipment and tools that come in contact with soil during drilling will be decontaminated before 

resampling, before moving to the next drilling location, or before leaving the project site.  A source of 

water to be used for decontamination is summarized in Section 3.2.3.  Decontamination procedures are 

described in Section 3.6.4. 

3.6.3 Bedrock Characterization Drilling 

At up to seven (7) locations, open bedrock borehole wells will be installed using a combination of sonic 

and air hammer drilling at the approximate locations depicted on Figure 9. Sonic drilling will be used to 

advance the borehole into the competent bedrock at the overburden/bedrock interface, and air hammer 

drilling techniques will be used to advance the borehole through the bedrock to the terminal borehole 

depth.   

Three 100-foot bedrock wells will be installed in the approximate locations near MW-26B and MW-33B 

as identified on Figure 9.  The borings will be advanced a minimum of three (3) feet into competent 

bedrock using an 8- or 9-inch diameter sonic casing.  A five-inch diameter permanent casing will be 

tremie-grouted a minimum of 3-feet into competent bedrock as the sonic casing is withdrawn.  The 

borehole will be advanced using a 4-inch diameter air hammer to the terminal depth of 100 feet bgs. 

The remaining four locations for bedrock characterization borings are also shown on Figure 9 and are 

referenced herein as MW-34B bedrock characterization wells/well locations.  The first of these four MW-

34B bedrock characterization borings will be conducted to the northeast of MW-34B to further evaluate 

the level and vertical distribution of TCE in the deeper bedrock interval around MW-34B to confirm if the 

deeper bedrock will require ISCO treatment and if so, potentially optimize the approach to conducting 

subsequent deep bedrock borings and the implementation of ISCO in the deep bedrock.   
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At the first MW-34B bedrock characterization well location, the a 9-inch diameter casing will be set to 

isolate the overburden above the peat layer from the deeper portions of the borehole.  A 7- or 8-inch  

diameter temporary casing will be driven a minimum of 3 feet into competent bedrock to create a socket 

for the permanent well casing.  The permanent 5-inch casing will then be grouted into place. No sooner 

than 24-hours following installation of the permanent casing, the 4-inch diameter borehole will then be 

advanced via air hammering technology in 20-foot increments. During drilling, notes regarding changes 

in water production from the borehole and drilling rates versus depth will be noted. After each 20-foot 

increment, the bottom 20 feet of the borehole will be isolated with a packer.  Groundwater from the 

packer-isolated interval will be pumped, and a sample of groundwater from the interval will be collected 

and submitted for laboratory analysis of CVOCs or analyzed with an on-site calibrated GC/PID.  In 

addition, groundwater from each packer interval will be placed into a glass jar, observed for the 

presence of DNAPL, agitated for a minimum of 10 seconds, and screened with a PID. After removal of 

the packer, a weighted string or interface probe will be used to check the borehole for the presence of 

DNAPL. If indications of potential DNAPL are observed during drilling, the borehole will be terminated, 

and a second borehole will be advanced immediately adjacent to the first MW-34B bedrock 

characterization well. 

The second well advanced immediately adjacent first MW-34B bedrock characterization well will be 

drilled using similar drilling techniques.  However, the permanent casing will be grouted into place at a 

depth interval identified to be relatively free of transmissive fractures beneath the terminal depth of the 

initial borehole (using packer testing or wellbore geophysical logging).  No sooner than 24-hours after 

installation of the permanent casing, drilling will continue using air hammer drilling techniques, packer 

installation, groundwater collection and analysis until groundwater concentrations in three subsequent 

packer intervals are below the Method 1 GW-3 standard for TCE (50,000 ug/L) or to a maximum depth 

of 250 feet bgs, whichever occurs first.  If there are no observed indications of DNAPL in the initial MW-

34B bedrock characterization well, the initial borehole will be installed to a maximum depth of 250 feet 

bgs (i.e., only one MW-34B bedrock characterization well will be installed at this location).   

Upon completion of each boring, the wells will be developed and lined with a FLUTe liner as described in 

Section 3.8.1.   

Findings from the initial bedrock characterization well location(s)  will be used to evaluate whether the 

data from the deep bedrock intervals of MW-34B are representative of conditions in the formation or if 

the data were influenced by disturbances during the drilling and well installation process at MW-34B 

(e.g., vertical water flow within the borehole). In the case of the later, if this evaluation indicates TCE 

concentrations are below the UCL, additional characterization of the deeper bedrock is not warranted. 

The depths and drilling procedures used at each of the three subsequent MW-34B bedrock 

characterization wells will be selected based on the findings of the initial bedrock characterization well(s) 

drilled northeast of MW-34B.   

3.6.4 Decontamination 

Decontamination for sampling activities will be performed on non-dedicated sampling equipment (e.g., 

water level meter) and heavy equipment to prevent cross-contamination between investigation locations.  

When appropriate, dedicated or disposable sampling equipment, such as tubing or disposable pie 

plates/tin pans, will be used to assist in minimizing cross-contamination issues.  After use, the 

disposable equipment and used personal protective equipment (PPE) will be containerized for off-site 

disposal at an approved facility.   

Decontamination will be performed on-Site, in a designated area, and with appropriate containment of 

materials.  Used sampling equipment (i.e., pumps, water level meters, etc.) will be decontaminated using 

a five-step process: 
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1) Solid material (soil, sludge, DNAPL) will be removed from the equipment to the extent possible using 

clean rags or paper towels 

2) Wash using potable water and low phosphate soap 

3) Rinse with potable water 

4) Wipe with a clean rag soaked with a solvent known to remove PCBs (hexane or limonene) 

5) Rinse with de-ionized or distilled water  

Drilling equipment and/or down-hole tooling that contacts the ground surface (asphalt, soil, or 

vegetation), soil or groundwater will be decontaminated between each location using steps 1 through 3 

between each investigation location (boring, excavation, test pit, etc.) over a temporary decontamination 

pad constructed by the driller.  At the completion of all site activities associated with each piece of heavy 

equipment (drill rig, backhoe, excavator, skid steer, etc.), the equipment will be subjected to the entire 

decontamination process, including solvent wipe and/or rinse, as applicable.  The equipment will then 

be wipe sampled by BC for the presence of PCBs and submitted to the laboratory for expedited analysis 

using Soxhlet extraction.  Pickup of PCB wipe samples will be arranged for the same day they are 

collected to minimize equipment standby time. 

Decontamination materials will be contained within a temporary decontamination pad constructed by 

the driller and will consist of steam cleaning followed by potable water rinses. 

3.7 Waste Management 

Wastes generated during the implementation of this PDI Work Plan will be managed in accordance with 

the procedures presented below. BC will provide field personal to document and field screen all 

materials which are generated for transportation off Site.  All wastes transported off-site will be tracked 

via a bill of lading or manifest and be recorded during loading on material tracking logs prior to 

transportation and disposal off Site.  These logs will be used to verify that the appropriate certificates of 

destruction receipts are received from the receiving facility.   

3.7.1 General Investigation Derived Waste  

Investigation-derived waste (IDW), which includes purge water, development water, decontamination 

water, and soil and rock cuttings generated during PDI activities will be temporarily containerized and 

staged on site to await characterization, profiling, and off-site transportation and disposal.  A temporary 

waste solids stockpile management area will be constructed in conformance with Title 40 Part 761, 

Polychlorinated Biphenyls (PCBs) Manufacturing Processing, Distribution in Commerce, and Use 

Prohibitions, Section 761.65 Storage for Disposal.  Liquid IDW generated during the PDI investigation 

will be temporarily stored in a 20,000-gallon frac tank, further discussed in Section 3.7.2 below.  Both 

the waste solids stockpile management area and the frac tank will be located outside of the 100-year 

flood zone boundary and be properly labeled in accordance with Title 40 Part 761.40 Marking 

Requirements. IDW will be sampled for characterization as required by the disposal facilities, profiled, 

and transported for off-site disposal as facilities to be identified. 

3.7.1.1 Waste Characterization Sample Collection 

Samples from the two waste characterization borings, identified as PRB-WC-1, PRB-WC-2 will be 

collected using direct-push drilling techniques.  A 4- or 5-foot macrocore sampler will be used to collect 

continuous soil core from the existing ground surface to the bottom of the peat layer, and an aliquot of 

soil from each two-foot interval of the soil core will be used to create a composite waste characterization 

sample from each boring.  In addition, PRB borings PRB-03 and PRB-05 will also be used to collect waste 

characterization samples.  An aliquot of soil will be collected from each two (2) foot interval between the 

ground surface and the bottom of the peat layer in each of these borings and placed together.  Similarly, 

an aliquot of soil will be collected from both PRB-03 and PRB-05 between the bottom of the peat layer 
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and the bedrock surface.  These aliquots will also be combined to create one waste characterization 

sample from soils below the peat layer. 

The waste characterization samples will be submitted for the following analyses: 

• Volatile Organic Compounds by EPA Method 8260 

• Semi-Volatile Organic Compounds by EPA Method 8270 

• Herbicides by EPA Method 8151 

• Pesticides by EPA Method 8081 

• Toxicity Characteristic Leaching Procedure for RCRA 8 Metals using EPA Method 6010/7471 

• pH by EPA SW846 9045C 

• Ignitability by EPA SW846 1010/American Society of Testing and Materials D93 

• Total and amendable cyanide and sulfide (Reactivity) by EPA Method 9010C and EPS Method SW-

846  

Each aliquot of soil will be placed into a stainless-steel bowl or disposable aluminum pan.  The samples 

for VOC analysis will be collected from first, and then the soil will be homogenized using a stainless-steel 

spoon.  After homogenization is complete, the remaining laboratory bottles will be filled.  Waste 

characterization samples will be placed on ice to await shipment or pickup by laboratory.  Samples will 

be maintained under chain-of-custody protocols.   

As discussed above in the Geotechnical Investigation section (3.6.1) of this document, soil borings PRB-

WC-1 and PRB-WC-2 will be extended to the bedrock surface for the purpose of collecting chemical 

characterization samples. 

3.7.2 Groundwater and Construction Wastewater 

Water collected during remediation activities (e.g., decontamination, dewatering, etc.) will be staged on 

Site in a 20,000-gallon portable tank or similar.  A permitted hauler will be subcontracted to provide 

5,000-gallon vacuum tankers to extract and transport construction wastewater at and appropriately 

licensed off-site disposal facility.  The permitted transporter will be on notice and available to mobilize for 

removing liquids from the storage tank with ½-day of a request to transport.  Samples will be collected, 

as necessary, for waste characterization and the water will be disposed of at the off-site facility selected 

dependent upon water sample results. 

3.8 Well Profiling Methods 

3.8.1 Vertical Bedrock Contaminant Profiling 

After well development, each of the bedrock characterization boreholes will be lined with a FLUTe™ 

Activated Charcoal Technique (FACT) liner.  The FACT liner will be installed to minimize borehole cross 

contamination by sealing the fractures with the liner, as well as provide a vertical profile of dissolved 

groundwater contamination and identify the presence and depth of DNAPL.  The FLUTe™ liner is filled 

with potable water to use hydraulic head to sink to the bottom of the borehole and apply pressure to 

hold the liner against the borehole wall.  The FACT liners will be left in place in each borehole for a 

minimum of 2 weeks.  During this 2-week period, DNAPL present in the bedrock fractures along the 

borehole wall react with the NAPL covering and the dissolved phase VOCs will be adsorbed on the FACT 

through diffusion.   

After the 2-week period has passed, the FACT liners will be removed from the borehole by FLUTe™.  Any 

staining of the DNAPL covering will be recorded by depth as the liner is removed from the borehole.  In 



Section 3 DRAFT   Former Aerovox Facility Pre-Design Investigation Work Plan 

 

 

3-9 

M:\AVX\New_Bedford\152448_Aerovox Phase IV and Pilot\Draft\Reports\Pilot Study RAM\PDI Workplan\PDI Work Plan_DRAFT_to_MasssDEP.docx 

addition, the activated carbon strip will be sampled a maximum of every 2-feet along the complete 

length of the open borehole sections and submitted for analysis of VOCs by EPA Method 8260.   

3.8.2 Transmissivity and Hydraulic Head Profiling 

After completion of borehole logging, transmissivity and hydraulic head profiles will be generated by 

FLUTe™ for each bedrock characterization borehole.  The transmissivity profile is generated by re-

deploying the FLUTe™ liner.  The FLUTe™ liner is deployed by everting the liner down the borehole such 

that the liner slowly seals the borehole from the top to the bottom.  As the liner is deployed, the velocity 

of deployment decreases as outflow from the borehole decrease as a greater number of fractures are 

sealed off, reducing the number of fractures for flow out of the borehole.  This allows flute to create a 

velocity profile for liner deployment, which is then used to calculate a borehole transmissivity profile. 

(www.flute.com) 

A vertical head profile will be generated by removal of the liner using the FLUTe™ Reverse Head Profile 

method.  As the FLUTe™ liner is removed from the borehole, it is temporarily stopped between flow 

zones identified during the transmissivity profile.  With the use of a pressure transducer below the liner, 

measured borehole flow rates and transmissivity values obtained during liner deployment, the vertical 

borehole head distribution can be mapped. (www.flute.com) 

3.8.3 Geophysical Borehole Logging 

After the FLUTe™ liners have been removed, a suite of geophysical borehole logging techniques will be 

completed in each borehole. The geophysical logging methods will include optical televiewer, acoustic 

televiewer, acoustic caliper, fluid temperature, fluid conductivity, natural gamma ray, single-point 

resistance, spontaneous potential, and heat-pulse flow meter under ambient and pumping conditions. 

3.8.4 Water Level Monitoring  

During drilling of each borehole, one or more pressure transducers may be deployed to selected 

surrounding monitoring wells for the purpose of evaluating changes in pressure head that may result 

when a fracture in the borehole being drilled is hydraulically connected to surrounding boreholes.  Prior 

to deployment of the pressure transducers, the clock on each transducer and the clock being used by 

the BC engineer or geologist will be synced such that changes in pressure head can be correlated 

between boreholes. A barometric pressure transducer will also be deployed to correct pressure head 

readings for barometric pressure at the time of water level gauging.  After the groundwater in each 

borehole stabilizes after transducer deployment, manual water level measurements will be collected 

using an electronic water level meter accurate to the nearest 0.01-foot.  Measurements will be recorded 

in the field logbook and will be used to correlate pressure head readings to groundwater elevation.  Upon 

completion of drilling activities, manual water level measurements will be recorded for each well where a 

transducer has been deployed.  Once removed from a monitoring well, the data will be downloaded and 

saved.  Transducer data files will be named based on the well being monitored and the date of 

collection.   

3.9 Additional Studies 

3.9.1 Test Pitting 

Test excavations will be used to confirm the alignment of the hydraulic barriers by locating any 

identifiable obstructions and former site features.  The test excavations will be performed using a small 

backhoe, operated in a manner that will promote the safe and efficient operation of the equipment.  The 

equipment used for the test excavations will be decontaminated prior to leaving the project site.  

http://www.flute.com/
http://www.flute.com/
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Decontamination procedures are described in Section 3.6.4. It is intended that the test excavations will 

be employed in the northeast portion of the Aerovox property to: 

• Determine the depth of identified site obstructions that may impede the hydraulic barrier design, 

and 

• Assess the potential of off-gas concerns and determine if odor control will be required for 

excavations in this area. 

The general procedures for test excavations are provided below: 

• Excavate the soil to the necessary depth to view the subsurface obstruction. 

• For excavations below the water table, water that accumulates with the test excavation will be 

pumped out using a suitable pump, as required.  Water will be managed in accordance with Section 

3.7.2.   

• Mark the location of the subsurface obstructions on the existing pavement. 

• After the excavation is complete, place the soil back into the test excavation. 

• Each excavation area will be temporarily patched to match the surrounding material (asphalt or HAC 

cap). 

• Decontaminate the excavating equipment before it is removed from the site. 

3.9.2 Corrosion Study 

Soil samples to be collected for the corrosion study will follow the same procedures as Section 3.6.1.1. 

Groundwater samples will be collected using standard purge and sampling techniques already practiced 

at the site. Prior to collection of groundwater from each well, a minimum of three well volumes will be 

purged using a submersible pump.  Water quality parameters, including dissolved oxygen, electrical 

conductivity, pH, oxidation-reduction potential, and temperature were collected during purging to 

evaluate groundwater stabilization.   

Containerized soils and groundwater will be shipped under chain of custody seal by overnight shipment 

via Federal Express to Corrosion Probe, Inc. for analysis.  

3.9.3 Treatment of Excavation Dewatering Fluids 

Groundwater samples will be collected from monitoring wells RW-1D or MW-15D, MW-7D, MW-2D, and 

MW-17D and combined to create two representative dewatering water samples. The dewatering samples 

will be submitted for analysis of CVOCs, PCBs, metals, pH, alkalinity at a minimum, with additional 

analytical parameters to be added based on the anticipated discharge permit requirements for the two 

discharge options, The analytical results will be used to evaluate treatment alternatives for dewatering 

fluids to be generated during full scale remediation.  The dewatering fluid alternatives to be evaluated 

for full scale design include application for discharge of the generated dewatering fluid to the Acushnet 

River under a NPDES RGP or to the City’s POTW.   

3.10 Sampling and Analysis QA/QC 

Analytical data requested as part of this effort will be submitted under MCP “presumptive certainty” 

protocols using the Massachusetts Compendium of Analytical Methods (CAM). Data generated through 

the use of CAM will be subject to a representative evaluation and data usability assessment consistent 

with MCP requirements. Geotechnical and bench scale testing data will be reviewed for quality 

parameters.  
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A Plan for environmental monitoring, sampling and analysis and quality assurance (SAP/QAPP) has been 

developed for the assessment activities described in this PDI Work Plan as well as in the related Pilot 

Study Release Abatement Measure Plan (RAM Plan). The PDI and RAM Plan data will be evaluated for 

usability and applicability to the goals of the project.  See Appendix B of the RAM Plan for a copy of the 

SAP/QAPP.   
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Section 4 

Schedule 

A Gantt chart project schedule is provided in Appendix A which provides an estimate of the sequence 

and duration required to implement the assessment activities described in this PDI Work Plan.  The 

schedule of the field work will largely be controlled by the timeframe required to engage subcontractor 

support and coordinate with the City of New Bedford and MassDEP, and by EPA’s schedule for the New 

Bedford Harbor Superfund project and their occupancy of the former Aerovox Property.   
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1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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NOTES:

1. BORING LOCATIONS SHOWN ARE APPROXIMATE.  ACTUAL FINAL LOCATIONS

WILL BE SELECTED IN THE FIELD BASED ON FIELD CONDITIONS AND

OBSERVATIONS MADE DURING IMPLEMENTATION.

2. BORING WILL BE ADVANCED TO TARGET DEPTH OF EXCAVATION.  DEPTHS OF

BORINGS MAY CHANGE BASED ON OBSERVATIONS MADE DURING

IMPLEMENTATION.
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1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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REFERENCE NOTE:

1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

NOTES:

1. BORING LOCATIONS SHOWN ARE APPROXIMATE.  ACTUAL FINAL LOCATIONS

WILL BE SELECTED IN THE FIELD BASED ON FIELD CONDITIONS AND

OBSERVATIONS MADE DURING IMPLEMENTATION.

2. BORINGS WILL BE ADVANCED TO BEDROCK.  DEPTHS OF BORINGS MAY

CHANGE BASED ON OBSERVATIONS MADE DURING IMPLEMENTATION.
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Pre-Design Investigation Workplan

Aerovox - New Bedford, Mass.

Activity / Boring ID

Est. 

Boring 

Depth

(ft bgs)

SPT Blow

Counts

Lithology

ASTM D5434

Bedrock 

Profile Matrix

Geo. 

Qty

Est. Sample 

Depth(s)

(ft bgs)

Grain Size

ASTM D6913

Moisture 

Content

ASTM D2216

Atterberg 

Limits

ASTM D4318

pH

USEPA 9045

Organic 

Content

ASTM D2974

Hydraulic

Conductivity

ASTM D5084

Hydraulic 

Barrier Bench 

Study

Stablization 

Study

Corrosivity 

Testing

Waste

Profile

[1] [1][2] [3] [4] [5] [6] [7] [8]

Hydraulic Barrier Borings

GTB-HB-01 35 X X X soil 1 6 X X X

GTB-HB-02 35 X X no sample

GTB-HB-03 35 X X X soil 1 10 X X

soil 1 28 X X

soil 5 TBD X

GTB-HB-05 35 X X no sample

GTB-HB-06 35 X X X soil 1 34 X X

GTB-HB-07 35 X X no sample

GTB-HB-08 35 X X X soil 1 22 X X

GTB-HB-09 35 X X X soil 5 TBD X

GTB-HB-10 35 X X X soil 1 18 X X

GTB-HB-11 35 X X X no sample

soil 1 30 X X

groundwater 1 10 X

soil 3 5,10,35,comp X X X

GTB-HB-13 35 X X X soil 1 8 X X X

soil 1 24 X X

soil 5 TBD X

GTB-HB-15 35 X X X no sample

GTB-HB-16 35 X  X   

GTB-HB-17 35 X X X no sample

GTB-HB-18 35 X X X soil 1 12 X X

GTB-HB-19 35 X X X soil 1 20 X X

GTB-HB-20 35 X X X soil 5 TBD X

soil 1 4 X X

groundwater 1 10 X

soil 3 5,10,35 X

PRB Alignment Borings

soil 2 9, 12 X X X X X

soil 1 9 X

soil 1 12 X

soil 2 6, 21 X X X X X

soil 1 6 X

soil 1 9 X

soil 2 15, 30 X X X X X

soil 1 9 X

soil 1 30 X

soil 0 comp, 0-10 [10] X [10]

soil 0
comp, 10-35 

[11)
X [10]

soil 0
10-35, highest 

PID [12]

soil 2 11, 22 X X X X X

soil 1 9 X

soil 1 22 X

soil 2 4, 29 X X X X X

soil 1 9 X

soil 1 4 X

soil 1 comp, 0-10 [10] X [10]

soil 0
comp, 10-35 

[11)
X [10]

soil 0
10-35, highest 

PID [12]

soil 2 13, 26 X X X X X

soil 1 9 X

soil 1 26 X

soil 2 7, 18 X X X X X

soil 1 9 X

soil 1 18 X

soil 2 2, 25 X X X X X

soil 1 2 X

soil 1 9 X

soil 2 16, 31 X X X X X

soil 1 9 X

soil 1 16 X

soil 0
10-35, highest 

PID [12]

soil 2 5, 24 X X X X X

soil 1 9 X

soil 1 24 X

soil 2 10, 23 X X X X X

soil 1 9 X

soil 1 10 X

soil 2 8, 27 X X X X X

soil 1 8 X

soil 1 9 X

soil 2 3, 20 X X X X X

soil 1 9 X

soil 1 20 X

soil 0
10-35, highest 

PID [12]

soil 2 14, 31 X X X X X

soil 1 9 X

soil 1 14 X

soil 2 11, 28, comp X X X X X X X

soil 1 9 X

soil 1 28 X

soil 0 comp, 0-10 [10] X

soil 0
10-35, highest 

PID [12]

soil 0 comp, 0-10 [10] X

soil 0
10-35, highest 

PID [12]

no sample

WC-PRB-01

WC-PRB-02

35

35

Field Parameters Geotechnical Parameters

GTB-PRB-01 35 X X X

GTB-HB-21 35 X X X

GTB-PRB-02 35 X X X

DRAFT Table 1. Summary of Geotechnical, Waste Characterization and Chemical Characterization Data Collection

GTB-HB-14 35 X X X

XGTB-HB-12 35 X X

GTB-HB-04 35 X X X

Other Studies

GTB-PRB-03 35 X X X

GTB-PRB-04 35 X X X

GTB-PRB-05 35 X X X

GTB-PRB-06 35 X X X

X

GTB-PRB-07 35 X X X

GTB-PRB-08 35 X X X

GTB-PRB-09 35 X X X

GTB-PRB-10 35 X X

GTB-PRB-15 35 X X X

GTB-PRB-14 35 X X X

GTB-PRB-13 35 X X X

GTB-PRB-11 35 X X X

GTB-PRB-12 35 X X X

Use of contents on this sheet is subject to the limitations specified in this document
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Activity / Boring ID

Est. 

Boring 

Depth

(ft bgs)

SPT Blow

Counts

Lithology

ASTM D5434

Bedrock 

Profile Matrix

Geo. 

Qty

Est. Sample 

Depth(s)

(ft bgs)

Grain Size

ASTM D6913

Moisture 

Content

ASTM D2216

Atterberg 

Limits

ASTM D4318

pH

USEPA 9045

Organic 

Content

ASTM D2974

Hydraulic

Conductivity

ASTM D5084

Hydraulic 

Barrier Bench 

Study

Stablization 

Study

Corrosivity 

Testing

Waste

Profile

[1] [1][2] [3] [4] [5] [6] [7] [8]

Field Parameters Geotechnical Parameters

DRAFT Table 1. Summary of Geotechnical, Waste Characterization and Chemical Characterization Data Collection

Other Studies

Titleist Excavation Borings

GTB-TB-01 20 X X soil 1 5 X X X

GTB-TB-02 20 X X soil 1 5 X X X

GTB-TB-03 20 X X soil 1 5 X X X

GTB-TB-04 20 X X soil 1 5 X X X

GTB-TB-05 20 X X soil 1 7 X X X

GTB-TB-06 20 X X soil 1 6 X X X

[1] To be continuously logged through boring.

[2] Hydraulic barrier borings HB-02, HB-05, HB-07, and HB-13 will only be used for blow counts and depth to bedrock.

[3] Grain size samples collected at random intervals for reference during hydraulic barrier design.

[4] Hydraulic conductivity samples to be sampled using shelby tubes. If field conditions limit shelby tube effectiveness, samples may be collected in bulk and prepared by laboratory under simulated in-situ conditions. 

[5] Hydraulic barrier study samples will be collected from the 5 different soil types associated with this site  (fill, silt, sand, sand+gravel, silty sand). Since sand+gravel is most prevalent, two samples from these type will be collected. 

       Depth of sample to be determined in the field.

[6] Stabilization necessary for disposal areas. Samples collected from first 9 feet of boring (e.g., above peat layer)

[7] Corrosivity Testing will be performed by Corrosion Probe, Inc. Each soil sample will be tested for resistivity, water content, pH, alkalinity, acidity, redox potential, chloride, sulfate, and sulfide content. Each water sample will be tested for pH, 

       anions, total hardness, alkalinity, total dissolved solids, and conductivity.

[8] Waste characterization package includes VOCs, SVOCs, PCBs, Pesticides, Herbicides, TAL Metals, Ignitability, Reactivity, Corrosivity (pH), Full TCLP (VOCs, SVOCs, RCRA Metals, Pesticides, Herbicides), and Paint Filter Test

[9] Samples will be collected to evaluate existing soil CVOC and PCB concentrations.

[12] The one-foot interval with the highest PID reading between the bottom of the peat layer (assumed to be 10' bgs)  and the bedrock surface (assumed to be 35' bgs) will be submitted for analysis.

SPT = Standard Penetrometer Test

TBD = To be determined in the field

GTB = Geotechnical Boring

Groundwater is tidally influenced between 4 and 5 ft bgs

[11]  Composite waste characterization sample to be composed of soil aliquots collected every two feet between bottom of peat layer (assumed to be 10' bgs) and bedrock surface (assumed to be 35' bgs) in boring PRB-03 and composited with soil aliquots collected every two feet from 

bottom of peat layer (assumed to be 10' bgs) and bedrock surface (assumed to be 35' bgs) in boring PRB-05.

[10]  Composite waste characterization sample composed of soil aliquots collected every two feet between the ground surface and bottom of peat layer (assumed to be 10' bgs) in boring PRB-03 and composited with 5 soil aliquots collected every two feet between the ground surface and 

bottom of peat layer (assumed to be 10' bgs) in boring PRB-05.

Use of contents on this sheet is subject to the limitations specified in this document
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Pre-Design Investigation Workplan

Aerovox - New Bedford, Mass.

Portland Cement Ash Bentonite Water

Composition 1 35% 5% 5% 55%

Composition 2 30% 10% 5% 55%

Composition 3 25% 15% 5% 55%

Composition 4 20% 20% 5% 55%

Composition 5 15% 25% 5% 55%

Composition 6 40% 5% 5% 50%

Composition 7 30% 10% 5% 55%

Composition 8 20% 15% 5% 60%

Composition 9 10% 20% 5% 65%

Composition 10 0% 25% 5% 70%

Composition 11 75% 0.5% 25%

Composition 12 74% 1.5% 25%

Composition 13 73% 2.5% 25%

Composition 14 72% 3.5% 25%

Composition 15 71% 4.5% 25%

Composition 16 80% 5% 15%

1. Percentage given by weight

2. Compositions to be prepared for each of the different site soils

3. Water addition should depend on moisture content of site soils. 

DRAFT Table 2. Hydraulic Barrier Bench Scale Composition Matrix

Additives
Site Soils

Use of contents on this sheet is subject to the limitations specified in this document
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Pre-Design Investigation Workplan

Aerovox - New Bedford, Mass.

Well ID Aquifer Location

Drilling 

Methodology

Well Diameter

(inches) Well Material

Screen Length

(feet)

Depth of Well

(feet bgs) Filter Sand

PRB Pilot Test PRB Pilot Test

MW-17S Shallow Overburden upgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-37S Shallow Overburden within PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-37D Deep Overburden within PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 34 #2

MW-38S Shallow Overburden upgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-38D Deep Overburden upgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 34 #2

MW-39S Shallow Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-39D Deep Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 34 #2

MW-40S Shallow Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-40D Deep Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 34 #2

MW-41S Shallow Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-41D Deep Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 34 #2

MW-42S Shallow Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 22 #2

MW-42D Deep Overburden downgradient of PRB Sonic/Air Hammer 2 Sch. 40 PVC 10 34 #2

ISCO Pilot Test - Overburden

MW-43D Deep Overburden Near MW-7 Sonic/Air Hammer 2 SS 10 30 #2

MW-44D Deep Overburden Near MW-7 Sonic/Air Hammer 2 SS 10 30 #2

MW-45D Deep Overburden Near MW-7 Sonic/Air Hammer 2 SS 10 30 #2

Bedrock CharacterizationBedrock Characterization

MW-46B Bedrock Near Existing MW-26B Sonic/Air Hammer 4 Open, FLUTe TBD 100 Open, FLUTe

MW-47B Bedrock Near Existing MW-26B Sonic/Air Hammer 4 Open, FLUTe TBD 100 Open, FLUTe

MW-48B Bedrock Near Existing MW-26B Sonic/Air Hammer 4 Open, FLUTe TBD 100 Open, FLUTe

MW-49B Bedrock Near MW-6/-6A/-6B cluster Sonic/Air Hammer 4 Open, FLUTe TBD up to 250 Open, FLUTe

MW-50B Bedrock Northeast of MW-34B Sonic/Air Hammer 4 Open, FLUTe TBD up to 250 Open, FLUTe

MW-50I TBD Bedrock

Northeast of MW-34B; 

Possible intermediate depth 

bedrock well

Sonic/Air Hammer 4 Open, FLUTe TBD up to 120 Open, FLUTe

MW-51B Bedrock South of MW-103B cluster Sonic/Air Hammer 4 Open, FLUTe TBD up to 250 Open, FLUTe

MW-52B Bedrock Near southern drainage ditch Sonic/Air Hammer 4 Open, FLUTe TBD up to 250 Open, FLUTe

ISCO Pilot  Test - Bedrock

EW-1 Bedrock Near Existing MW-26B Sonic/Air Hammer 4 Open Bore NA 100 Open Bore

IW-1 Bedrock Near Existing MW-26B Sonic/Air Hammer 4 Open Bore NA 100 Open Bore

IW-2 Bedrock Near Existing MW-26B Sonic/Air Hammer 4 Open Bore NA 100 Open Bore

Notes:

Well IDs will be assigned at the time of drilling/installation.

TBD - to be determined

SS - stainless steel

Assumed well depths are included in table; actual well depths will be based on conditions encountered during the drilling program.

Open, FLUTe - The borehole will be left open and lined with a FLUTE ™ FACT liner.  Three of the open boreholes near MW-26B will be selected for installation of Water 

FLUTes for the purpose of monitoring bedrock groundwater concentrations as part of the bedrock ISCO pilot study.

Sonic/Air Hammer - bedrock wells will be installed by sonic drilling to create a socket for installing permanent casing; air hammer will then be used to create the open 

borehole.

DRAFT Table 3. Proposed Well Construction Details

Use of contents on this sheet is subject to the limitations specified in this document
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Appendix A: PDI Implementation Schedule 

 

 

 

 



ID Task Name Start Finish

1 Aerovox PDI, Pilot Studies, and Final Design Submittal Thu 7/12/18 Tue 3/10/20

3 USEPA Access Delay Wed 8/15/18 Fri 5/10/19

4 Phase III RAP Addendum Fri 8/17/18 Fri 2/15/19

14 Storm Sewer RAM Plan & Implementation Fri 10/12/18 Thu 9/5/19

15 Storm Sewer RAM Plan Fri 10/12/18 Thu 3/28/19

26 Storm Sewer RAM Implementation Mon 5/13/19 Thu 5/23/19

33 Storm Sewer RAM Implementation Reporting Fri 6/7/19 Thu 9/5/19

40 PDI Execution Mon 5/13/19 Wed 10/2/19

41 Bedrock PDI Borings Mon 5/13/19 Wed 10/2/19

47 Geotechnical Borings Wed 5/15/19 Tue 6/18/19

53 Pilot Test RAM Plan & Permitting Mon 2/18/19 Tue 6/11/19

54 Pilot Testing RAM Plan Fri 2/22/19 Thu 5/9/19

62 Permit Identification and Submission of NOI Mon 2/18/19 Tue 6/11/19

71 Pilot RAM Implementation Fri 3/8/19 Thu 2/20/20

72 ISCO Pilot Tests Wed 6/12/19 Fri 1/17/20

74 Overburden Pilot Construction Wed 6/12/19 Wed 6/26/19

77 Overburden ISCO Performance Monitoring Thu 7/11/19 Mon 12/16/19

82 Bedrock Pilot Construction Mon 9/30/19 Tue 10/22/19

86 Bedrock ISCO Performance Monitoring Wed 11/6/19 Fri 1/17/20

90 PRB Pilot Test Fri 3/8/19 Thu 2/20/20

95 PRB Pilot Construction Wed 7/24/19 Wed 9/25/19

109 PRB Performance Monitoring Thu 9/26/19 Thu 2/20/20

114 Pilot Testing RAM Implementation Reporting Fri 6/7/19 Thu 1/16/20

115 Initial Pilot Testing RAM Status Report Fri 6/7/19 Thu 8/22/19

121 Second Pilot Testing RAM Status Report Thu 10/31/19 Thu 1/16/20

127 OU-1 Titleist Conceptual Design Wed 7/3/19 Wed 12/11/19

133 OU-2 Precix Conceptual Design Mon 10/28/19Thu 11/14/19

136 OU-3/OU-4 Aerovox Conceptual Design Mon 2/18/19 Thu 12/26/19

155 Overall Phase IV Design, Review, and Final Submittal         
      (305 Calendar Days per ACO)

Sat 5/11/19 Tue 3/10/20

162 Final Pilot Testing RAM Completion Report Wed 4/8/20 Mon 7/13/20

163 Bedrock ISCO Performance Monitoring Wed 4/8/20 Thu 4/9/20

165 Final Pilot Testing RAM Completion Report Tue 4/28/20 Mon 7/13/20

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Q3 '18 Q4 '18 Q1 '19 Q2 '19 Q3 '19 Q4 '19 Q1 '20 Q2 '20 Q3 '20

Task Milestone Summary Project Summary Deadline

Page 1 of 1
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Section 1 

Project Management 

1.1 Introduction 

On behalf of AVX Corporation (AVX), Brown and Caldwell prepared this Sampling and Analysis Plan (SAP) 

and Quality Assurance Project Plan (QAPP) for the Aerovox Facility site (the “Site”). The former Aerovox 

Facility (the Property) is located at 740 Belleville Avenue, Bristol County, New Bedford, Massachusetts 

(Figure 1) where site assessment and remediation is being conducted under Massachusetts General 

Law Chapter 21E and the Massachusetts Contingency Plan (MCP). The Property is owned by the City of 

New Bedford (the City). The Release Tracking Number (RTN) for the Site is 4-0000601.  

Assessment and remediation of the Site is also subject to the June 3, 2010 Administrative Consent 

Order and Notice of Responsibility (identified as ACO-SE-09-3P-016 and referred to herein as the ACO) 

and associated modifications, between AVX and the Massachusetts Department of Environmental 

Protection (MassDEP) and Massachusetts Office of the Attorney General.  In addition to the ACO, work at 

the Site is subject to the Administrative Order on Consent (AOC) between the United States 

Environmental Protection Agency (USEPA) and AVX, and the Cooperation and Settlement Agreement 

between the City of New Bedford and AVX (the City Agreement). The effective date of these documents is 

also June 3, 2010. 

The MCP Phase II Comprehensive Site Assessment (CSA) confirmed the ubiquitous presence of PCBs in 

soil at varying concentrations across the Property. Shallow soils along the riverfront and deeper soils in 

the northeast corner of the Property exhibited PCB concentrations above Upper Concentration Limits 

(UCLs). Within the soil profile from three feet bgs down to bedrock, chlorinated ethenes are present in 

soil across the eastern portion of the Property and more prevalent in deeper inaccessible soils. TCE was 

the only chlorinated ethene exceeding its corresponding MCP Upper Concentration Limit (UCL), and this 

occurs both in the northeast corner of the Property and along the riverfront 

The comprehensive response actions for the Site proposed in the Phase III Remedial Action Plan (RAP) 

for the Site include: 

• Excavation, on-site consolidation, and backfill of approximately 9,000 cubic yards (cy) of shallow 

overburden soils located within 25 feet of shoreline above the peat layer (average depth of 9 feet 

below ground surface) and northeast corner of the property down to the top of bedrock (average 

depth of 30 feet below ground surface);  

• Construction of an engineered barrier over areas with polychlorinated biphenyl (PCB) concentrations 

greater than 100 milligrams per kilogram (mg/kg);  

• Construction of an asphalt cap over areas with PCB concentrations greater than 2 mg/kg; 

• Installation of a vertical hydraulic barrier along the northern and southern sides of the impacted 

areas, with a permeable reactive barrier (PRB) installed along the western site boundary within 25 

feet of the shoreline; and  

• In situ chemical oxidation (ISCO) groundwater treatment in the overburden and bedrock.  

This SAP/QAPP presents the data quality objectives, summary of data needs, and describes the field and 

laboratory procedures to be used for sample and data collection associated with pre-design investigation 

activities and pilot study activities described in the Phase III RAP (BC, 2017), Phase III RAP Addendum 
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(BC, 2019a), Pre-design Investigation (PDI) Work Plan and Pilot Study Release Abatement Measures 

(RAM) Plan (BC, 2019b).  

1.2 Project Team 

The project team responsibilities are as follows: 

John Waites (AVX Corporation).  Mr. Waites will serve as the AVX Corporation’s Project Manager.  Mr. 

Waites will be responsible for ensuring that resources are available for the successful completion of the 

investigation.   

Marilyn Wade, PE, LSP (Brown and Caldwell).  Ms. Wade will serve as the Licensed Site Professional and 

Program Manager for the project.  Ms. Wade is responsible for overall compliance of the project activities 

with the applicable MassDEP regulations and will also be responsible for providing overall technical 

direction to the Brown and Caldwell staff implementing the groundwater and soil sampling. She will also 

serve as MassDEP’s technical contact for the project and will be AVX Corporation’s primary contact at 

Brown and Caldwell.  Ms. Wade’s address and phone number are: 

Marilyn Wade, PE, LSP 

Managing Engineer 

Brown and Caldwell 

One Tech Drive, Suite 310 

Andover, Massachusetts 01810 

Phone: (978) 983-2055 

Cell: (603) 867-5161 

Email: mwade@brwncald.com 

Judith LeClair (Brown and Caldwell).  Ms. LeClair will serve as Project Manager and will be responsible 

for coordinating and overseeing all field activities associated with the groundwater and soil sampling.  

Ms. LeClair will also serve as a secondary contact for AVX Corporation.  Ms. LeClair’s address and phone 

number are provided below: 

Judith LeClair, PG 

Project Manager 

Brown and Caldwell 

One Tech Drive, Suite 310 

Andover, Massachusetts 01810 

Phone: (978) 983-2043 

Cell: (603) 770-4347 

Email: jleclair@brwncald.com 

Steve Dentico (Brown and Caldwell).  Mr. Dentico will serve as Quality Assurance Officer and will be 

responsible for coordinating and verifying data validation/data usability services are complete and 

accurate. Mr. Dentico’s address and phone number are: 

Steve Dentico 

Quality Assurance Officer 

Brown and Caldwell 

Park Way, Suite 2A 

Upper Saddle River, NJ 07450 

Phone: (201) 574-4731 

Email: sdentico@brwncald.com  

Adam Gutta (Brown and Caldwell).  Mr. Gutta will serve as Site Safety Officer (SSO) and will be 

responsible for updating and maintaining the Site Health and Safety Plan (HASP). Contractors selected 

mailto:mwade@brwncald.com
mailto:jleclair@brwncald.com
mailto:sdentico@brwncald.com
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for implementation of the investigation activities will be responsible for the health and safety of their own 

personnel and will prepare a project-specific HASP which shall comply with applicable regulations and 

BC’s project HASP. 

Alpha Analytical Laboratories (Analytical Laboratory).  Alpha Analytical Laboratories will be the primary 

laboratory performing the analysis of groundwater and soil samples. BC’s primary contact information for 

Alpha Analytical Laboratories is provided below: 

Dave Sanford, Project Manager 

Alpha Analytical Laboratories 

8 Walkup Drive 

Westborough, Massachusetts 01581 

Phone: (508) 439-5157 

Main: (508) 898-9220 

Email: dsanford@alphalab.com 

MassDEP Lab ID #M-MA086 

ConTest Analytical laboratories (Analytical Laboratory. ConTest will be an alternative laboratory for 

performing the analysis of groundwater and soil samples as needed. BC’s primary contact information 

for ConTest Laboratories is provided below: 

Kerry McGee, Manager 

Con-Test Analytical Laboratory 

39 Spruce Street 

East Longmeadow, MA 01028 

Phone: (413) 525-2332  

Fax: (413) 525-6405  

Email: kerry.mcgee@contestlabs.com 

MassDEP Lab ID #M-MA100 

Kemron Environmental Services, Inc. (Geotechnical Laboratory).  Kemron will be performing the 

geotechnical testing on select soil samples. BC’s primary contact information for Kemron is provided 

below: 

Tomecia Bradley, Project Manager 

Kemron Environmental Services, Inc. 

1359-A Ellsworth Industrial Blvd. 

Atlanta, Georgia 30318 

Phone: (404) 214-0098 

Main: (404) 636-0928 

Email: triley@kemron.com 

1.3 Special Training Needs/Certification 

Field personnel conducting sampling or other intrusive field activities must have 40-hour HAZWOPER 

training per requirements outlined in OSHA 29 CFR 1910.120 and must maintain this training in the 

form of 8-hour annual refresher courses, medical monitoring and other courses as appropriate.  

mailto:dsanford@alphalab.com
mailto:kerry.mcgee@contestlabs.com
mailto:triley@kemron.com
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Section 2 

Project Background 

2.1 Site Information 

The roughly 10-acre former Aerovox Property was formerly occupied by a 2- to 3-story, 450,000-square 

foot brick and wood manufacturing building, associated ancillary buildings, asphalt paved parking lot 

and several small landscaped areas. Ancillary structures included a brick boiler house that was attached 

to the south side of the main building; a brick sewer pump station located south of the main building; a 

pump station located along the Acushnet River (the river) shoreline; and, a brick electrical switching 

equipment building located near the southwest corner of the main building along Hadley Street. All 

facility infrastructures on the Property with the exception of the building foundation, were demolished 

and removed in 2011 as part of a Superfund Non-Time-Critical Removal Action (NTCRA) and pursuant to 

the USEPA AOC. After demolition of the buildings, an asphalt cap was constructed across the Property, 

except for the northwest corner. This area was not impacted and left as a green space for public use.   

Industrial manufacturing properties are present to the south and north of the Property, and residences 

are located to the west, across Belleville Avenue. The Acushnet River borders the eastern portion of the 

Property. The Acushnet River and the area below Mean High Water (MHW) east of the Site are part of the 

New Bedford Harbor Superfund Site.  

The MCP defines the Disposal Site as “…any structure, well, pit, pond, lagoon, impoundment, ditch, 

landfill or other place or area, excluding ambient air or surface water, where uncontrolled oil and/or 

hazardous material have come to be located as a result of any spilling, leaking, pouring, abandoning, 

emitting, emptying, discharging, injecting, escaping, leaching, dumping, discarding or otherwise 

disposing of such oil and/or hazardous material.” The current Disposal Site boundaries, as defined by 

the MCP are identified as follows:  

• The eastern Disposal Site boundary remains unchanged from the ACO definition and is the existing 

sheet pile wall (inclusive of the wall itself) running generally in a north-south orientation along the 

river, and the line formed by the elevation of MHW where the sheet pile wall is not present.  

• The western Disposal Site boundary is approximately 115 feet east of and parallel to the western 

property line along Belleville Avenue.   

• The northern Disposal Site boundary extends northeast from the western Disposal Site boundary 

across the northern abutting property occupied by Precix, Inc. (744 Belleville Avenue) and onto the 

former Coyne Industrial Laundry property (20 Howard Avenue). Approximately 125 feet north of the 

Precix Property line, the Disposal Site Boundary turns east, extending to the river. The northern 

extent of the Site boundary is based solely on the limits of groundwater impacts.  

• The southern Disposal Site boundary extends southeast from the western Disposal Site boundary, 

across the Titleist property (700 Belleville Avenue) to a point approximately 265 feet south of the 

southern Aerovox property boundary, then turns northeast paralleling the shoreline until it intersects 

with the eastern property line. The southern extent of the Site boundary is based solely on the limits 

of groundwater impacts. 
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2.2 Site History 

Electrical component manufacturing began at the Facility in approximately 1938 and included the use of 

PCB-containing dielectric fluid in the capacitor manufacturing process. PCB use started in the 1940s and 

was terminated in 1978. Aerovox also used solvents in the manufacturing process, including 

trichloroethene (TCE), until the facility closed in 2001. Refer to the Phase II Comprehensive Site 

Assessment Report (Phase II CSA) (URS 2015) for a detailed Site history.   

Between 2016 and 2019, a Phase III RAP (2016), Revised RAP (2017) and RAP Addendum (2019) were 

submitted to MassDEP, identifying the selected comprehensive remedial actions for the Site, giving rise 

to the activities included in the Pilot Study RAM Plan and the PDI Work Plan.  Refer to the 2017 Revised 

RAP for additional details on the selected comprehensive remedial action.  

2.3 Current Site Conditions 

The Site includes portions of the City Property, and the abutting properties to the north (Precix and 

former Coyne properties) and to the south (Titleist property). The City Property is currently predominantly 

paved and partially fenced. A small unpaved corner remains in the northwest corner as public space and 

the fence does not extend across the waterfront along the east side. The western portion of the paved 

area is separated from the remainder of the Property by jersey barriers and is used by the City for 

parking. The Titleist and Precix properties, to the south and north respectively, are active manufacturing 

facilities and operate multiple shifts seven days a week. The former Coyne Laundry property is no longer 

an operational laundry but the building is occupied and in use. 

2.4 Scope of Work 

The PDI work and RAM pilot studies will be performed in a series of mobilizations, as described in the 

following sections.  Figure 2 shows the areas of investigations. Refer to Table 1 through 4 for a complete 

summary of sample collection and analyses. Generally, the sampling scope of work will consist of: 

OU-1: Titleist Property 

• Collection of geotechnical soil samples from seven boring locations (refer to Table 1 and Figure 6) to 

develop preliminary shoring approach and compaction requirements for excavation.  

OU-3: Aerovox Property (Overburden Soil and Groundwater) 

• Collection of geotechnical soil samples from 15 boring locations along the proposed PRB alignment 

(refer to Table 1 and Figure 7). 

• Collection of four soil composite samples for establishing representative waste profiles and up to 8 

discreet soil samples for confirmation of existing conditions (refer to Table 1 and Figure 7). 

• Collection of geotechnical soil samples from 21 boring locations along the proposed hydraulic 

barrier alignment (refer to Table 1 and Figure 8). 

• Collection of eight soil and two groundwater samples from select borings along the proposed 

hydraulic barrier alignment for corrosivity assessment (refer to Table 1 and Figure 8). 

• Collection of five soil types found at the site (fill, silt, sand, sand and gravel, silty-sand) from four of 

the 21 geotechnical borings for bench-scale stabilization and treatability study (refer to Table 1 and 

Figure 8). 

• Collection of groundwater samples from seven newly-installed overburden monitoring wells 

associated with PRB Pilot Study (refer to Table 2 and Figure 3). 

• Collection of groundwater samples from four newly-installed overburden monitoring wells associated 

with the overburden ISCO Pilot Study (refer to Table 3 and Figure 4).  
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OU-4: Aerovox Property (Bedrock Groundwater) 

• Collection of groundwater samples from four newly-installed bedrock monitoring wells associated 

with the bedrock ISCO Pilot Study (refer to Table 4 and Figure 5). 

• Vertical geophysical profiling of five newly-installed bedrock monitoring wells (refer to Table 5 and 

Figure 9) to define bedrock fracture zone.  

• Collection of groundwater samples from five newly-installed bedrock monitoring wells (refer to 

Table 5 and Figure 9) for delineation purposes. 

The specific tasks and procedures to be completed/followed under this SAP/QAPP are described in the 

following sections. 

2.4.1 Geotechnical Soil Sampling 

A total of 42 geotechnical borings will be completed by a Certified Massachusetts Well Driller using a 

Geoprobe 7822DT rig equipped with 4 1/4-inch inner diameter hollow stem augers and a 140-pound 

auto drop hammer.  Geotechnical soil boring locations will be identified using the prefix “GTB”, followed 

by a numerical designation beginning with 01 and increasing sequentially.  The Titleist geotechnical 

borings are identified as GTB-TB-01 through GTB-TB-06 (Figure 6); PRB geotechnical borings are 

identified as GTB-PRB-01 through GTB-PRB-15 (Figure 7); and hydraulic barrier borings are identified as 

HTB-HB-01 through GTB-HB-21 (Figure 8).   

Unless noted, at each geotechnical soil boring location, standard penetration tests will be completed, 

and soil samples will be collected using split spoons from the ground surface down to the terminal 

depth.  Blow counts for each 6-inch interval will be recorded in a dedicated field logbook or a soil boring 

log form (soil boring log), with reference made to the external forms if used.  Soils in each split spoon will 

be field classified by the BC field engineer or geologist using the USCS.  Soil classification and other 

pertinent observations will be recorded in the field logbook or soil boring log.  At Hydraulic Barrier borings 

GTB-HB-02, GTB-HB-05, GTB-HB-07, and GTB-HB-13 (Figure 8), only blow counts and depth to bedrock 

will be documented (i.e., no split spoon samples). 

Samples from each spoon will be screened in the field using a photo ionization detector (PID) equipped 

with a 10.6 electrovolt (eV) lamp.  PID headspace readings will be collected by placing an aliquot of soil 

from the split spoon into a Ziploc®-type plastic bag.  Soil samples exhibiting visual and/or olfactory signs 

of contamination be targeted at soil for soil headspace readings.  In the absence of such indicators, a 

representative sample of soil from each split soon will be used.  PID headspace readings will be recorded 

in the field logbook or on the soil boring log.   

During advancement of the hydraulic barrier, Titleist and PRB geotechnical borings, two samples will be 

collected from each borehole at the depths outlined in Table 1.  The geotechnical samples will be 

submitted to Kemron of Atlanta, Georgia for grain size analyses and compaction (Proctor) testing.  In 

addition, soil samples collected from the Titleist and PRB geotechnical borings within the saturated zone 

will be submitted to Kemron for stabilization testing to meet moisture content (paint filter). 

Upon completion of each borehole, the boreholes will be sealed by the Well Driller using a bentonite-

cement grout to minimize the potential for vertical cross contamination subsequent to completion of the 

borehole.  The grout will be placed using a pump and tremie pipe.  Once the grout has cured, the 

borehole will be finished at the ground surface according to the surrounding material.  

2.4.1.1 Hydraulic Conductivity Sample Collection 

Shelby tube soil samples will be collected from selected boring locations across the PRB alignment 

during geotechnical drilling.  The depth at which collection of Shelby tube samples will be attempted is 

based on geological information obtained during prior site investigations.  The Shelby tubes will be 

properly sealed upon collection and submitted to Kemron of Atlanta, Georgia for hydraulic conductivity 
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analysis to evaluate the variability in hydraulic conductivity along the shoreline excavation.  If field 

conditions limit the use of Shelby tubes, bulk samples may be collected and prepared by laboratory 

under simulated in-situ conditions.   

2.4.2 Waste Characterization and Existing Conditions Sampling 

Four waste characterization borings identified as PRB-WC-01, PRB-WC-02, PRB-WC-03 and PRB-WC-04 

(Figure 7-4) will be collected using direct-push drilling techniques.  A 4- or 5-feet macrocore sampler will 

be used to collect continuous soil core from the existing ground surface to the peat layer (roughly 9 feet 

bgs), and an aliquot of soil from each foot of the soil core will be used to create a composite waste 

characterization sample from each boring.  The waste characterization samples will be submitted for the 

following analyses: 

• Volatile Organic Compounds by EPA Method 8260 

• Semi-Volatile Organic Compounds by EPA Method 8270 

• Herbicides by EPA Method 8151 

• Pesticides by EPA Method 8081 

• Polychlorinated Biphenyls (as Aroclors) by EPA Method 8082 

• Toxicity Characteristic Leaching Procedure for RCRA 8 Metals using EPA Method 6010/7471 

• pH by EPA SW846 9045C 

• Ignitability by EPA SW846 1010/American Society of Testing and Materials D93 

• Total and amendable cyanide and sulfide (Reactivity) by EPA Method 9010C and EPS Method SW-

846 7.3.4.2 

Each aliquot of soil will be placed into a stainless-steel bowl or disposable aluminum pan.  The samples 

for VOC analysis will be collected first, and then the soil will be homogenized using a stainless-steel 

spoon.  After homogenization is complete, the remaining laboratory bottles will be filled.  Waste 

characterization samples will be handled and shipped in accordance with Section 3.3 of this SAP/QAPP. 

Up to eight existing conditions samples may also be collected for deep overburden soil. The four waste 

characterization borings will be advance to the top of bedrock and a composite sample will be collected 

from the bottom 2 to 4 feet of the last macrocore sampler. In addition to the waste characterization 

borings, deep overburden soils samples may also be collected from up to four of the PRB boring 

locations. Existing conditions soil samples will be analyzed for: 

• Chlorinated Volatile Organic Compounds by EPA Method 8260 

• Polychlorinated Biphenyls (as Aroclors) by EPA Method 8082  

• pH by EPA SW846 9045C 

2.4.3 Groundwater Sampling 

Groundwater samples will be collected from monitoring wells using EPA Region 1 Low Stress (Low Flow) 

Purging and Sampling Procedure (Rev. 3, January 2010).  Field measurements of water level, 

temperature, specific conductivity, dissolved oxygen, redox potential (ORP) and pH will be recorded at 

each monitoring location.  Although the Site is subject to a Method III Risk Characterization, for reference 

purposes groundwater data will be compared to MCP Method 1 GW-2 and GW-3 standards listed at 310 

CMR 40.0974.  The pre-injection groundwater data will be used for comparison to groundwater data 

collected after the ISCO injections to evaluate the effectiveness of the remedy, and to evaluate potential 

migration of Remedial Additives and Remedial Additive by-products.  In addition, groundwater levels will 

be measured in all accessible monitoring wells at the site, or a subset thereof, in order to confirm 

groundwater elevation and flow direction. 
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In addition, groundwater samples will be collected to inform the design of water treatment system for 

treating water collected during dewatering activities. 

2.4.3.1 Vertical Bedrock Contaminant Profiling 

The purpose of the FLUTe™ liner is to minimize borehole cross contamination by sealing the fractures 

with the liner, as well as provide a vertical profile of dissolved groundwater contamination and identify 

the presence and depth of DNAPL.  The FLUTe™ liner is filled with potable water to use hydraulic head to 

sink to the bottom of the borehole and apply pressure to hold the liner against the borehole wall.  The 

FLUTe™ liners will be left in place in each borehole for a minimum of 2 weeks to sorb dissolved-phase 

VOCs using FACT technology (Attachment 1).   

After the 2-week period has passed, the FLUTe™ liners will be removed from the borehole by FLUTe™.  

Any staining of the DNAPL covering will be recorded by depth as the liner is removed from the borehole.  

In addition, the will be activated carbon strip will be sampled a maximum of every 2-feet along the 

complete length of the open borehole sections and submitted for analysis of VOCs by EPA Method 8260.   

2.4.3.2 PRB Pilot Study Performance Monitoring 

Pilot-scale PRB performance monitoring will be undertaken through groundwater monitoring within the 

PRB and to the shore and landward sides of the PRB. The purpose of this well network will be to monitor 

PRB efficiency and potential tidal influences from the Acushnet River. Pilot-scale PRB performance 

monitoring will be undertaken through groundwater monitoring within the PRB and to the shore and 

landward sides of the PRB. Post-installation groundwater sampling will be performed at approximately 2 

weeks, 1 month, 3 months, 6 months, and 9 months after installation of the PRB. 

Groundwater will be sampled from proposed monitoring well clusters MW-17S/D, MW-37S/D, MW-

38S/D, MW-39S/D, MW-40S/D, MW-41S/D, and MW-42S/D depicted in Figure 6 (a total of fourteen 

shallow and deep overburden wells, located within, upgradient and downgradient of the PRB) and 

analyzed for CVOCs, PCBs, and select geochemical parameters during each of the six sampling events.  

Groundwater will be sampled from each proposed monitoring well (a total of seven deep overburden 

wells, located upgradient, within and downgradient of the PRB) and analyzed for VOCs, PCBs, and select 

geochemical parameters during each of the four sampling events. 

The performance sampling and analytical parameters and sampling times are provided in Table 2. 

2.4.3.3 Overburden ISCO Pilot Study Performance Monitoring 

The pilot test will be performed inland of monitoring well cluster MW-7/MW-7B.  Groundwater total PCBs 

and TCE concentrations in MW-7 were up to 26.4 µg/L and 20,000 µg/L, respectively (GW-3 limit is 10 

ug/L for total PCBs and 5,000 ug/L for TCE), during the two most recent sampling events performed in 

2017.   

During injections, BC will measure the ISCO process monitoring parameters during the pilot test 

injections.  Process monitoring parameters will be measured once during each day (preferably at the end 

of day) in five ISCO performance monitoring wells (MW-7, MW-7B, MW-43D, MW-44D, and MW-45D).  

The process monitoring parameters will consist of groundwater oxidant concentration (semi-quantitative 

visual field kits), depth to groundwater, conductivity, ORP, temperature, pH, and dissolved oxygen.  

Additionally, the wells’ headspace will be monitored for potential organic vapors and oxygen and carbon 

dioxide using a MultiRAE meter, or similar.   
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Pre-Injection (Baseline) Groundwater Monitoring 

BC will perform one round of pre-injection (baseline) groundwater sampling for comparison with post-

injection sampling data to evaluate ISCO performance.  Groundwater from five monitoring wells (MW-7,  

MW-7B, MW-43D, MW-44D, and MW-45D) will be sampled one month before the oxidant injections and 

analyzed for total PCBs and chlorinated volatile organic compounds (CVOCs) including TCE.  The 

groundwater samples collected from wells MW-7 and MW-43D will also be analyzed for total and 

dissolved metals (arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, 

manganese, and selenium), geochemical parameters (alkalinity, sulfate, and chloride) and field 

parameters (conductivity, ORP, temperature, pH, and dissolved oxygen).  Metals and geochemistry data 

will serve as performance monitoring parameters to evaluate ISCO effect on secondary water quality.   

Post-Injection Performance Groundwater Monitoring 

For the RAM pilot study, BC will perform the post-injection groundwater sampling at approximately 0.5, 1, 

3, and 6 months after injections.  Groundwater will be sampled from five monitoring wells (MW-7, MW-

7B, MW-43D, MW-44D, and MW-45D) and analyzed for PCBs and TCE in each of the four sampling 

events.  In addition, groundwater samples from two of these wells (MW-7 and MW-43D) will be analyzed 

for total and dissolved metals (arsenic, barium, cadmium, chromium, hexavalent chromium, copper, iron, 

lead, manganese, and selenium) only at the 6-month sampling event.  These two wells (MW-7 and MW-

43D) will also be sampled for the geochemical parameters (alkalinity, sulfate, and chloride) at 3 and 6 

months after injection.  All wells will be analyzed for field parameters (conductivity, ORP, temperature, 

pH, and dissolved oxygen) during sampling events. 

The pre- and post-injection sampling and analytical parameters and sampling times are provided in 

Table 3. 

2.4.3.4 Bedrock ISCO Pilot Test Performance Monitoring 

For bedrock ISCO (re-circulated sodium permanganate), four locations will be sampled, including 

monitoring wells MW-26B, MW-46N, MW-47B, and MW-48B (Figure 5). These groundwater samples will 

be submitted to Alpha (or Con-Test) for laboratory analysis for VOCs, PCBs, and geochemical parameters 

during each of the five sampling events. 

During injections, BC will measure the ISCO process monitoring parameters during the pilot test 

injections.  Process monitoring parameters will be measured once during each day (preferably at the end 

of day) in up to four monitoring wells (MW-26B, MW-46B, MW-47B, and MW-48B) and in the influent to 

frac tank.  The process monitoring parameters will consist of groundwater oxidant concentration 

(colorimetric), depth to groundwater, conductivity, ORP, temperature, pH, and dissolved oxygen.  

Additionally, the wells’ headspace will be monitored for potential organic vapors and oxygen and carbon 

dioxide using a MultiRAE meter or similar.  NaMnO4 in groundwater will be measured using a field 

colorimeter by comparing the color intensity with known concentration range of standards 

(permanganate exhibits a characteristic pink or purple color in groundwater).  The depth to groundwater, 

conductivity, ORP, temperature, pH and dissolved oxygen will be measured using water quality field 

equipment. 

Pre-Injection (Baseline) Groundwater Monitoring 

The pilot test will be performed near monitoring well MW-26B.  Groundwater TCE concentrations in MW-

26B were up to 150,000 µg/L during the 2014 sampling events (MCP UCL limit is 50,000 µg/L).  The 

data indicated the appropriateness of selecting an area near MW-26B for the pilot test, and further, the 

proposed baseline groundwater sampling will allow for subsequent measurement of the ISCO 

performance.   
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BC will perform one round of pre-injection (baseline) groundwater sampling for comparison with post-

injection sampling data to evaluate ISCO performance.   

Groundwater from four monitoring wells (MW-26B, MW-46B, MW-47B, and MW-48B) will be sampled 

one month before the oxidant injections and analyzed for CVOCs including TCE.  Also, the groundwater 

samples from wells MW-26B and MW-46B will be analyzed for total and dissolved metals (arsenic, 

barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium), 

geochemical parameters (alkalinity, sulfate, and chloride) and field parameters (conductivity, ORP, 

temperature, pH, and dissolved oxygen).  Metals and geochemistry data will serve as performance 

monitoring parameters to evaluate ISCO effect on secondary groundwater quality.   

Post-Injection Performance Groundwater Monitoring 

BC will perform the post-injection groundwater sampling at approximately 0.5, 1, 3, and 6 months after 

injections.  Groundwater will be sampled from four monitoring wells (MW-26B, MW-46B, MW-47B, and 

MW-48B) and analyzed for CVOCs including TCE and field parameters (conductivity, ORP, temperature, 

pH, and dissolved oxygen) in each of the four sampling events.  In addition, groundwater samples from 

two of these wells (MW-26B and MW-46B) will be analyzed for total and dissolved metals (arsenic, 

barium, cadmium, chromium, hexavalent chromium, copper, iron, lead, manganese, and selenium) only 

at the 6-month sampling event.  These two wells (MW-26B and MW-46B) will also be sampled for the 

geochemical parameters (alkalinity, sulfate, and chloride) at 3 and 6 months after injection.   

The metals and geochemical parameter results will be used evaluate ISCO influence on the secondary 

water quality.  The injection of NaMnO4 is not expected to impact the bedrock groundwater quality 

negatively.  The anticipated end products from the reaction between oxidant and contaminants are 

carbon dioxide, oxygen, water and chloride with residual manganese that generally precipitates out.  Any 

potential mobilization of metals from oxidation is expected to be localized and temporary and anticipated 

to return to baseline conditions on the order of months.  These observations suggest that sensitive 

receptors (the river) east of the pilot test area will not be impacted.  

The post-injection sampling and analytical parameters and sampling times are provided in Table 4.  

2.4.3.5 Dewatering Treatment Sampling 

Groundwater samples will be collected from up to four existing monitoring wells; RW-1D or MW-15D, 

MW-7D, MW-2D, and MW-17D, and composited to create two representative dewatering water samples. 

The dewatering samples will be submitted for analysis of CVOCs, PCBs, metals, pH, alkalinity at a 

minimum, with additional analytical parameters to be added based on the anticipated discharge permit 

requirements for the two discharge options, i.e. discharge of the generated dewatering fluid to the 

Acushnet River under a NPDES RGP or to the City’s POTW. The analytical results will be used to evaluate 

treatment alternatives for dewatering fluids to be generated during full scale remediation.    

2.4.4 Corrosion Study Sampling 

Soil samples to be collected for the corrosion study will follow the same procedures as Section 2.4.1. 

This corrosion study will be used to determine if the saline environment presents a corrosion issue to 

steel sheet pile materials. Groundwater samples will be collected using standard purge and sampling 

techniques already practiced at the site. Prior to collection of groundwater from each well, a minimum of 

three well volumes will be purged using a submersible pump.  Water quality parameters, including 

dissolved oxygen, electrical conductivity, pH, oxidation-reduction potential, and temperature were 

collected during purging to evaluate groundwater stabilization.   

Containerized soils and groundwater were shipped under chain of custody seal by overnight shipment via 

Federal Express to Corrosion Probe, Inc. for analysis.  
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Section 3 

Measurement Data Acquisition 

3.1 Sampling and Analytical Method Requirements 

The MCP at 310 CMR 40.0017, 40.0191(2)(c) and 40.1056(2)(k) requires that analytical and 

environmental monitoring data be scientifically valid and defensible, and of a level of precision and 

accuracy commensurate with its stated or intended use, taking into consideration relevant policies and 

guidelines issued by the MassDEP and the EPA. Analytical laboratories will complete analysis following 

the applicable MassDEP Compendium of Analytical Methods (CAM), and samples will be collected and 

analyzed following the CAM protocols for “Presumptive Certainty”. 

3.2 Field Equipment Calibration and Corrective Action 

Electronic instruments that are anticipated to be used during this field investigation include the following 

equipment (or equivalent equipment): 

• Multi-parameter sonde for pH, dissolved oxygen (DO), specific conductance, oxidation-reduction 

potential (ORP), and temperature (YSI 6820 or equivalent) with a flow-through cell;  

• Turbidimeter (LaMotte 2020 or equivalent) for measurement of turbidity; 

• Water level indicator (e.g., Solinst Model 101 water level indicator or equivalent);  

• Pressure transducer (e.g., In-Situ LevelTROLL 700 or equivalent); and  

• Photoionization detector or PID (e.g., RAE Systems MiniRAE 3000 or equivalent) with a 10.6 electron 

volt lamp.  

• Ferrous Iron Field Kit 

• Digital Manometer 

• Dedicated Dynameters 

The multi-parameter sonde, turbidimeter, and water level indicator will be used for groundwater 

sampling.  Note that water for turbidity measurements will be collected from a tee connector prior to the 

water entering the flow-through cell.  The PID will be used for health and safety monitoring and soil 

screening.   

Sampling personnel will be responsible for maintenance and calibration of equipment while it is in use in 

the field.  Equipment will be calibrated at least daily according to the manufacturer owner manuals.  

Information to be recorded includes the following (as applicable): 

• Name of device/instrument calibrated, including instrument serial/identification number (if known); 

• Manufacturer; 

• Date of calibration; 

• Standard(s) used during calibration (applicable calibration standards will be traceable to national 

standards); 

• Procedure of calibration; 

• Adjustments made (if any); 

• Final settings of instrument/device; 
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• Signature of calibration operator; and 

• Additional Comments (if necessary). 

Equipment found to be out of calibration will be recalibrated.  When instrumentation is found to be 

damaged, or if the instrument is consistently out of calibration, it will be repaired or replaced.  Field 

analytical instrumentation for sampling activities will be calibrated and maintained per the following 

chart: 

Field Analytical Instrument Maintenance and Calibration Protocols 

Equipment Calibration Frequency 

Multi-parameter sonde 

and turbidimeter 

Calibration according to manufacturer’s recommendations using 

appropriate solutions.  Solutions for probe calibration will be held 

as close as possible to the temperature of the liquid (groundwater) 

being measured as temperature correlation is critical in 

calculating conductivity, dissolved oxygen and pH. 

Start of each day being used. 

Post calibration check at end of the day to 

check for drift 

PID 
Calibrate per manufacturer’s specification with appropriate gas, 

according to BCNNJ-SOP-FIC1-0812 (Appendix A). 
Start of each day being used. 

Ferrous Iron Field Kit 

Check to make sure field kit is complete and contains enough 

components to complete the intended field analyses. If not, order 

new kit or supplies. 

Start of each day being used. 

Manometer Calibration consists of zeroing instrument under no flow Start of each day being used. 

Off-site calibration and maintenance of field instruments will be the responsibility of the owners of their 

respective instruments (i.e., equipment rental companies) and will be performed by the owners as 

appropriate throughout the duration of project activities.  The field instrumentation, sampling equipment, 

and accessories will be maintained in accordance with the manufacturer's recommendations and 

specifications and established field equipment practice.  Off-site calibration and maintenance will be 

performed by qualified personnel.  A logbook will be kept to document that established calibration and 

maintenance procedures have been followed.  Documentation will include both scheduled and 

unscheduled maintenance.  

3.3 Sample Custody and Handling Requirements 

The integrity of data obtained from samples collected during the field investigation depends on proper 

sample management and handling.  Proper sample management includes sample labeling, which is the 

assignment of a specific identification number, and affixing proper identification and markings to the 

collected samples.  Proper handling includes proper packing, tracking, security and transport of the 

sample containers. 

3.3.1 Sample Containers, Preservatives, and Holding Time Requirements 

The selection of sample containers is based on both the media being sampled and the analytes of 

interest.  The sample preservatives and laboratory holding times before analyses are also based on 

media and analytes of interest.   

Sample containers will be kept closed until the time each set of sample containers are to be filled.  After 

filling, the containers will be securely closed, residue wiped from the sides of the containers, and 

immediately placed in a cooler.  In general, the minimum preservation requirement for any sample is to 

store it at 4 degrees Celsius immediately after collection.  A temperature blank (a vial filled with clean 

water) will be included with each cooler so that the project laboratory can document compliance with the 

temperature-preservation requirements immediately upon receipt of the samples. 
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3.3.2 Sample Designation and Labeling 

The following procedures will be used to identify and track environmental samples collected during the 

sampling conducted under this SAP/QAPP.  Each sample container sent to the lab will have a unique 

sample identification label. The following information will be included on the sample: 

• Project name and location; 

• BC project number; 

• Sample number; 

• Date and time of sample collection; 

• Sample preservation (if any); 

• Analyses to be performed; and  

• Initials of the sampler. 

Labels will be marked with waterproof ink and completed as much as possible prior to sample collection 

then affixed to each sample container with clear plastic tape (if not previously attached by the 

laboratory). 

3.3.3 Field Sample Numbering 

The sample designation system described in this section is intended to facilitate integration of field and 

analytical data into a Site database. 

Groundwater samples collected at the Site will be assigned the following standard designation: 

“WELLID_YYYYMMDD”. This convention applies to any sample that is collected from the same location 

over time.  The sample name consists of the well identifier and the sample date expressed as four-digit 

year and two-digit month and day.  

For one-time discrete samples, such as soil samples taken at various depths from a single boring, the 

sample name should have the format BORING TYPE-SAMPLE ID-BEGINDEPTH-ENDDEPTH. For example, 

a soil sample taken from boring location GTB-PRB-2 from the 3 ft to 3.5 ft depth would be identified as 

GTB-PRB2-3-3.5. Other identifying information may precede the date or the depth interval, but the 

naming convention must be consistent within sample types and between sampling rounds (for example, 

do not add zeros or remove dashes). This is necessary to conform with data entry requirements of the 

relational database (Environmental Quality Information System [EQuIS]) which may be utilized to provide 

data entry, secure storage, access and evaluation capabilities of data obtained during the monitoring 

efforts. 

Field QA/QC samples for the samples collected under this SAP/QAPP will consist of trip blanks and field 

duplicates.  The following designations will be used to identify these samples following an “YYYYMMDD” 

scheme: 

• TB_YYYYMMDD: Trip blank 

• DUP01_YYYYMMDD:  First blind duplicate sample.  The actual sample designation of the blind 

duplicate will be tracked by the field inspector through his or her field notes and recorded in a field 

book. 

3.3.4 Sample Custody 

At the time of the sampling, the field inspector will record the sample information in the field book and 

on a chain-of-custody (COC) form, noting on each any difficulties encountered in sampling.  The label, 

logbook, and COC form entries shall be made in waterproof ink.  The sample information recorded in the 

logbook should be at least as detailed as that recorded on labels, and should indicate the type of sample 
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(e.g., groundwater, soil, waste, etc.), preservation technique, and sampling location with sufficient detail 

as to allow re-sampling at the same location, if necessary. 

Immediately after a sample is collected and transferred to the appropriate laboratory-supplied container, 

the field inspector will place the filled container in ice chests or coolers that contain ice for preservation.  

The field inspector will maintain custody of the samples until they are hand delivered to the laboratory or 

laboratory courier.  Samples will be delivered to the lab by BC personnel or laboratory courier at the end 

of each working day. 

Samples submitted to the laboratory will be accompanied by a COC form to provide documentation of 

the sampling event.  These forms will be completed and sealed inside the cooler sent to the project 

laboratory.  The following information will be included on the COC form: 

• Project Name and Contact Information; 

• Date and Time Sample was Collected; 

• Sample Identification Number; 

• Sample Container Numbers and Volumes;  

• Analysis Required; 

• Regulatory Requirements/Report Limits; 

• Preservatives (if applicable); 

• Signatures of Persons Involved in COC; 

• Date and Time of Possession; and, 

• Date and Time of Relinquishing Sample Custody; 

For this investigation, it is anticipated that the laboratory samples collected at the Site will be hand 

delivered to the laboratory by BC personnel or by laboratory courier. Samples will be properly packaged 

to avoid breakage and stored on ice at 4 degrees Celsius until delivered to the laboratory.  The COC and 

any additional paperwork will be placed in a plastic “zip lock” bag to prevent them from getting wet. 

Once samples are transported to the analytical laboratory, custodial responsibility is transferred to the 

laboratory to assure that the procedures and appropriate analytical methods are followed. 

3.4 Analytical Sensitivity and Project Criteria 

Samples collected under this SAP/QAPP will be analyzed by analytical methods described in the 

following documents: 

• Test Methods for Evaluating Solid Waste – Physical/Chemical Methods, SW-846, EPA Third Edition, 

November 1986; Update IVB, March 2009, and, 

• Compendium of Quality Control Requirements and Performance Standards for Selected Analytical 

Protocols (the CAM), MassDEP Policy WSC #10-320, effective date July 1, 2010. 

As previously stated, the MCP at 310 CMR 40.0017, 40.0191(2)(c) and 40.1056(2)(k) requires that 

analytical and environmental monitoring data be scientifically valid and defensible, and of a level of 

precision and accuracy commensurate with its stated or intended use, taking into consideration relevant 

policies and guidelines issued by the MassDEP and the EPA. 310 CMR 40.0017(3)(i) and 310 CMR 

40.1056(2)(k) further provide that response action submittals to the MassDEP shall include details 

regarding any known conditions or findings which may affect the validity of analytical data, including 

unsatisfactory results obtained for blank, duplicate, surrogate or spiked samples and the requirements 

for a comprehensive data representativeness and usability evaluation.   

Analytical data that comply with the QC and performance standards detailed in the individual CAM 

protocols will be assured of “Presumptive Certainty” status.  
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In achieving “Presumptive Certainty” status, parties will be assured that analytical data sets:  

• Satisfy the broad QA/QC requirements of 310 CMR 40.0017 and 40.0191 regarding the scientific 

defensibility, precision and accuracy, and reporting of analytical data; and  

• May be used in a data usability and representativeness assessment, as required in 310 CMR 

40.1056(2)(k) for Permanent or Temporary Solution submittals, consistent with the guidance 

described in MassDEP Policy #WSC-07-350, MCP Representativeness Evaluations and Data 

Usability Assessments. 

In order to achieve “Presumptive Certainty” for analytical data, parties must:  

• Use the analytical method specified for the selected CAM protocol;  

• Incorporate all required analytical QC elements specified for the selected CAM protocol;  

• Implement, as necessary, required corrective actions and analytical response actions for all non-

conforming analytical performance standards;  

• Evaluate and narrate, as necessary, all identified CAM protocol non-compliances; and  

• Comply with all the reporting requirements specified in WSC-CAM-VII A, including retention of 

reported and unreported analytical data and information for a period of ten (10) years. 

3.5 Field Quality Control Requirements 

An important aspect of the field investigation is to document and preserve the quality of the analytical 

data that will be generated through sample collection and laboratory analyses.  Note that neither field 

blanks (prepared by pouring organic-free water into randomly selected sample containers appropriate for 

the intended analysis) nor equipment blanks (equipment decontamination rinsates) will be used in this 

project as all sampling equipment other than the water-level indicator will be dedicated or disposable. 

3.5.1 Trip Blanks 

Trip blanks will consist of distilled water (supplied by the laboratory) and will be used to assess the 

potential for volatile organic compound contamination of groundwater samples due to contaminant 

migration during sample shipment and storage.  Trip blanks will be transported to the site unopened, 

stored with the investigative samples, and kept closed until analyzed by the laboratory.  Trip blanks will 

be submitted to the laboratory at a frequency of one (1) per day of sampling.  

3.5.2 Field Duplicate Samples 

Field duplicates will be collected at selected locations to provide estimates of the total sampling and 

analytical precision.  The field duplicates will be handled and analyzed in the same manner as all 

environmental samples.  The field duplicate samples will be collected at a rate of one (1) sample per 

twenty (20) samples and submitted as blind duplicates. 

3.6 Laboratory Quality Control Requirements 

The analytical laboratory uses a series of QC samples specified in each standard analytical method to 

assess laboratory performance.  Standard reference samples are used to assess the accuracy of the 

analytical methods specified and to assess the performance of the laboratory sample analysis.  These 

samples are prepared with a known composition and analyte concentration by an independent 

laboratory and submitted to the analytical laboratory as unknown samples.  The samples contain specific 

analytes at concentrations anticipated to be measured in the various environmental media and are 

analyzed in the same manner as all environmental samples.  These are conducted on a regular basis by 

the laboratory, not for specific projects.  
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The analytical laboratory will also report out-of-control occurrences such as analysis replication or spike 

recovery outside of specified QA/QC limits, instrument calibration problems, blank contamination, etc.  

Corrective action is taken at any time during the analytical process when deemed necessary based on 

analytical judgment or when QC data indicate a need for action.   

Out-of-control incidents are documented so that corrective action may be taken to set the system back 

“in control.”  These incidents constitute a corrective action report and are signed by the laboratory 

director and the laboratory QA contact.  

3.7 Data Management and Documentation 

3.7.1  Field Documents and Records 

3.7.1.1 Field Notes 

The details of field investigations will be recorded in a waterproof field book(s).  The project field book(s) 

will be a controlled, formal document that will record the events of the field investigation. There will be 

one (1) field book in use at a time which will be held by the field team leader. The field team leader, or 

person making entries on a given day, will date and sign each completed page of the project field book.  

The field book will be completed using indelible, waterproof ink.  The pages of the field book will be 

consecutively numbered, and the pages will not be removed.  All field notes must be legible, and any 

errors should be crossed out with a single line and initialed.   

Field books should at a minimum contain the following information: 

• Date; 

• Project or site name; 

• Time of each data entry; 

• Description of work performed that day; 

• Personnel present on site; 

• Visitors to the site; 

• Weather conditions; 

• Visual observations; 

• Depth to water readings and water quality parameters (temperature, pH, specific conductance, 

dissolved oxygen, ORP and turbidity); 

• Lateral dimensions to at least two readily identifiable fixed points or GPS coordinates for new 

sample locations that have not been surveyed to date. 

• Photographs taken including date, time, direction, description of subject or activity; 

• Identity and calibration of field instruments; 

• Field instrument readings; 

• Chronology of daily events; and 

• Field problems, solutions, and corrective actions. 

Upon completion of daily field activities, the field team leader will initiate a chain of custody on any 

samples collected for laboratory testing.  The field book and field logs will provide QA/QC documentation 

for the general adherence to the sampling and data collection procedures established for the project 

and will serve to document deviations from the anticipated scope of work. The field notes will be 

scanned and stored in BC’s project computer directory which is backed up remotely daily to a remote 

data center (on an annual basis data stored at the data center is recorded on tapes and sent to a 

hardened facility for storage).  The physical field books will be maintained in BC’s project files. 
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Depth to water readings and water quality parameters will be tabulated upon completion of the 

sampling.  Tabulation may occur in spreadsheet programs or in a project-specific EQuiS data 

management system.  Tabulated data will be subjected to a QA check for completeness, consistency, 

and accuracy prior to use in any MCP reports. These field data, along with the analytical results from the 

samples, will be provided in the next relevant MCP submittal.  

3.7.1.2 Field Instruments 

Calibrations of field instruments should be documented in the field books as required.  Documentation 

of calibration shall include the following: 

• Calibrator’s name; 

• Date and time of calibration; 

• Results of calibration checks; 

• Instrument type, model number, and serial number (if present); and 

• Manufacturer, concentration and lot number of calibration standards that are used. 

3.7.1.3 Photographic Documentation 

When photographs are taken, field personnel will record time, date, site location, general direction faced, 

sequential number of photographs, and brief description of the subject in the field book. The 

photographic image will be stored in BC’s project computer directory which is backed up remotely on a 

daily basis to a remote data center (on an annual basis data stored at the data center is recorded on 

tapes and sent to a hardened facility for storage).  

3.7.2  Laboratory Documents and Records 

The laboratory data will be delivered to BC in the following formats: 

• An electronic (PDF) copy of the laboratory’s routine, CAM-compliant report, which includes laboratory 

narrative, “Presumptive Certainty” checklist, data results sheets, and laboratory QC package; and  

• An Electronic Data Deliverable (EDD) compatible with the EQuiS data management system. 

Analytical data packages provided by the analytical laboratory will contain information necessary for data 

usability assessment pursuant to MassDEP CAM requirements. 

3.7.3 Post Laboratory Data Manipulation 

Once data have returned from the laboratory, electronic deliverables will be checked to ensure the 

receipt of requested analytes and crosschecked with the COCs.  Data will be supplied by the laboratory 

as both PDFs and EQuiS data management system EDDs. The EDDs will be compared to the laboratory 

reports for completeness and accuracy prior to use in the project database or in reporting.   

Both the PDF laboratory reports and EDDs will be retained in BC’s project computer directory and backed 

up during routine maintenance of their computer network system. Copies of the PDF laboratory reports 

will be included in the next relevant MCP submittal. 

Tables using laboratory data (or field data) may be generated from spreadsheet programs or EQuiS data 

management system.  Tabulated data will be checked for completeness, consistency, and accuracy prior 

to use of those tables in any MCP reports. 

Laboratory data may also be plotted on figures (GIS or CAD) through the manipulation of data in existing 

tables (or database) or by hand.  Any data plotted on figures will be checked for completeness, 

consistency, and accuracy prior to use of those figures in any MCP reports 
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3.7.4 Project File 

Data and document management will commence prior to the field investigation.  The final approved 

QAPP will be distributed to field team members prior to mobilization. 

During the field investigation, notes related to groundwater sampling and the hydraulics evaluation will 

be kept in dedicated field books as discussed in Section 3.7.1.1.  Field records will be compiled and 

retained in BC’s project files (electronic copies only).   

Final environmental chemistry data will be provided to BC as a PDF of the completed laboratory data 

package along with an EQuiS data management system EDD.  Both the PDFs and EDDs will be retained 

in BC’s project files.  

In addition to BC’s project files, MassDEP retains electronic copies of all MCP submittals through their 

online database.  MCP submittals containing data from the work conducted under this QAPP will be 

tracked under RTN 3-28477.The following text addresses the Representativeness and Data Usability 

Assessment (REDUA) required under the MCP, including a review of laboratory analytical data for the 

Site, evaluation of Presumptive Certainty and Data Usability, and evaluation of the representativeness of 

the dataset. 
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Section 4 

Data Evaluation 

Data evaluation, transfer, and support are essential functions in summarizing information to support 

conclusions.  It is essential that these processes are performed accurately, and, in the case of data 

reduction, that accepted statistical techniques are used.  Before use in any project-related analysis, field 

and analytical sample data will be compared against defined QA/QC target criteria and qualified as 

necessary. Typically, data satisfying all specified QA/QC criteria are considered acceptable for all uses.  

Data not satisfying one or more criteria may be considered estimated and acceptable for limited uses or 

rejected depending on the degree of severity of the QA/QC excursion and/or conditions.  

4.1 Field Data Evaluation 

Evaluation of field data, as well as ongoing QA/QC checks of environmental samples being taken, will be 

performed by field personnel.  All field data will be reviewed during the time of collection and reviewed by 

secondary field personnel, if multiple personnel are present.  If the field team leader is performing the 

initial review, a designee will do the secondary review.  Otherwise, the field team leader will perform the 

secondary review.  

In review of the field data, care will be taken to ensure that correct codes, units, sample locations, and 

other pertinent information are included in the field logbooks, records, and chain-of-custody record.  Any 

inconsistencies discovered will be resolved immediately, if possible.  Corrections to field data sheets or 

field logbooks will be made by placing a single line through the incorrect entry, initialing, and dating the 

correction.  If information is added without a correction being necessary, the entry will be initialed and 

dated to indicate that it was not entered at the original time of data entry.  Entries will not be erased or 

made in pencil.  

Additionally, the field team leader will be responsible for ensuring that accurate and correct data and 

representative samples are obtained by following the field investigation procedures that are described in 

the QAPP to achieve work objectives.  It is important that the field team leader ensure that the field team 

follows QA/QC measures as outlined in this document, including the proper calibration of instruments, 

sampling according to standard operating procedures, and collection of sufficient sample volumes and 

field QC samples. 

BC’s Project Manager will review the field data documentation to identify discrepancies or unclear 

entries.  Field data documentation will be evaluated against the following criteria: 

• Sample location and adherence to the plan; 

• Field instrumentation calibration; 

• Sample collection protocol; 

• Sample volume; 

• Sample preservation; 

• Blanks collected and submitted with each respective sample set; 

• Duplicates collected and submitted with each respective sample set; 

• Sample documentation protocols; 
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• Chain-of-Custody protocol; and 

• Sample handling and shipment. 

The results of the field data evaluation will be documented in a Representativeness Evaluation and Data 

Usability Assessment (REDUA) included in the final project report.  This REDUA will be conducted in 

accordance with MassDEP Policy #WSC-07-350 MCP Representativeness Evaluations and Data Usability 

Assessments.  

4.2 Laboratory Data Evaluation 

Analytical data will undergo a rigorous internal data validation procedure at the laboratory.  The process 

will involve a number of checks, including sample validity, a peer review process, and verification of 

quality control values.  The laboratory report will include information necessary for data usability 

assessment pursuant to MassDEP CAM requirements including a lab narrative and MassDEP MCP 

Response Action Analytical Report Certification. 

BC will conduct a data quality review of the Site analytical data generated under this QAPP that will 

provide an overall assessment of data quality.  This review will be conducted using data quality 

guidelines specified in MassDEP Policy WSC #07-350 MCP Representativeness Evaluations and Data 

Usability Assessments, MassDEP Policy WSC #10-320 Compendium of Quality Control Requirements 

and Performance Standards for Selected Analytical Protocols, and the general data quality guidelines 

published by EPA for the Contract Laboratory Program (USEPA, 2008 and 2010).  

At a minimum the laboratory data evaluation will include the following: 

• Presumptive Certainty status, 

• Completeness and accuracy check of the laboratory data package to ensure compliance with QAPP 

requirements, 

• Review the chain-of-custody, sample preservation, and holding time results, 

• Review of the field QC sample results (including tabulation of results from trip blanks and field 

duplicates), and 

• Review of the laboratory QC results (blanks, matrix spike samples, laboratory duplicates, laboratory 

control samples, and surrogate recoveries). 

Data evaluation, including completeness and accuracy checks, will be conducted by BC technical staff 

experienced in data evaluation.  The results of the laboratory data evaluation will be documented in a 

REDUA included in the final project report.  

4.3 Data Usability and Project Evaluation 

In addition to the field and laboratory data evaluations described above, BC will also conduct an overall 

project evaluation to update the conceptual site model (CSM) and determine if the objectives of the 

project and the sampling events have been met.  The basic steps to be performed as part of this 

evaluation are listed below: 

• Tabulate field sample data along with MCP Method 1 GW-2 and GW-3 standards with exceedances 

highlighted.  Tabulated data will be checked for completeness and accuracy. 

• Prepare updated site maps/figures (e.g., groundwater contour map, groundwater concentration 

map) and check for completeness and accuracy. 

• Evaluate the usability of the individual sample results and document any limitations on how the data 

should be used/interpreted, (based on the analytical sensitivity criteria and the results of the field 

and laboratory data evaluations described in Sections 2 and 3). 

• Document any observations, trends, anomalies or data gaps that may exist. 
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• Evaluate how the sample results have impacted the CSM and whether the objectives of the project 

have been met. 

• Summarize findings, conclusions, and/or recommendations for inclusion in the project report. 
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Section 5 

Assessments 

Assessments include various reviews and audits conducted by independent individuals and/or 

organizations or self-assessments, designed to ensure that the QAPP has been followed throughout the 

project, to identify shortcomings or deviations, and to initiate corrective actions.  

5.1 Performance and System Audits 

The Project Manager will be responsible for conducting surveillance during the length of the project and 

for initiating corrective actions as needed. The QAPP for will be reviewed annually and revised when 

necessary. The Project Manager will assure that the revisions/updates receive necessary approvals and 

that these are distributed to the project team. 

5.2 Change Management and Corrective Action Procedures 

Review and implementation of systems and procedures may result in recommendations for changes in 

the sampling event or corrective action.  Deviations from the specified procedures within approved 

project plans due to unexpected site-specific conditions will warrant corrective action.  All errors, 

deficiencies, or other problems will be brought to the immediate attention of the BC Project Manager. 

Procedures have been established to ensure that conditions adverse to data quality are promptly 

investigated, evaluated and corrected.  These procedures for review and implementation of a corrective 

action are as follows: 

• Define the problem; 

• Investigate the cause of the problem; 

• Develop a corrective action to eliminate the problem, in consultation with the personnel who defined 

the problem and who will implement the corrective action; 

• Obtain required approvals; 

• Implement the corrective action; 

• Verify that the corrective action has eliminated the problem; and 

• Evaluate the effectiveness of the corrective action. 

Field problems will be addressed directly to the Field Team Leader or delegate. 

If problems occur with the laboratories or analyses/testing, the laboratory must immediately notify BC’s 

Project Manager, Technical Manager or QA Officer by telephone and/or email.  Consultation with 

appropriate personnel regarding appropriate actions would then follow. 

All change management and corrective action documentation (e.g., emails, telephone logs, etc.) will 

include an explanation of the problem and a proposed solution.  Possible corrective action procedures 

include the following: 

• Changing sampling methodology; 

• Changing analytical methodology; 

• Performing re-extractions/re-analyses; 
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• Performing a statistical analysis to determine confidence; and 

• Performing re-sampling. 

One-time changes to defined procedures will be documented in the field books and, if relevant, related 

reports that present the information.  Should changes to the SAP/QAP be required, the Field Team 

Leader will coordinate with the Project Manager and/or QA officer to implement the modifications.  A 

minor change will require a field change notification only, while a major change will require 

revision/amendment of the SAP/QAP. 

If additional sampling events are identified and required that are not described in this SAP/QAP, those 

events will be described in a subsequent addendum to this plan, and the procedures herein will apply to 

the new scope. 
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Section 6 

Limitations 

This document was prepared solely for AVX Corporation in accordance with professional standards at the 

time the services were performed and in accordance with the contract between AVX Corporation and 

Brown and Caldwell dated April 25, 2016. This document is governed by the specific scope of work 

authorized by AVX Corporation; it is not intended to be relied upon by any other party except for 

regulatory authorities contemplated by the scope of work. We have relied on information or instructions 

provided by AVX Corporation and other parties and, unless otherwise expressly indicated, have made no 

independent investigation as to the validity, completeness, or accuracy of such information.  
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WILL BE INSTALLED TO A TOTAL DEPTH OF APPROXIMATELY 100 FEET BELOW

GROUND SURFACE.

REFERENCE NOTE:

1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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NOTES:

1. BORING LOCATIONS SHOWN ARE APPROXIMATE.  ACTUAL FINAL LOCATIONS

WILL BE SELECTED IN THE FIELD BASED ON FIELD CONDITIONS AND

OBSERVATIONS MADE DURING IMPLEMENTATION.

2. BORING WILL BE ADVANCED TO TARGET DEPTH OF EXCAVATION.  DEPTHS OF

BORINGS MAY CHANGE BASED ON OBSERVATIONS MADE DURING

IMPLEMENTATION.
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REFERENCE NOTE:

1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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REFERENCE NOTE:

1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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1. BORING LOCATIONS SHOWN ARE APPROXIMATE.  ACTUAL FINAL LOCATIONS
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SCALE: 1" = 100'

FORMER AEROVOX FACILITY

740 BELLEVILLE AVENUE

NEW BEDFORD, MA

LEGEND

LOCATION MAP

(NOT TO SCALE)

DRAFT

EXISTING MONITORING WELL

BEDROCK CHARACTERIZATION WELL LOCATIONS

(UP TO 100' BGS)

BEDROCK CHARACTERIZATION WELL LOCATIONS

(UP TO 250' BGS)

AEROVOX PROPERTY LINE

PRECIX PROPERTY LINE

TITLEIST PROPERTY LINE

MEAN HIGH WATER

GROUND ELEVATIONS CONTOUR (NVGD 1929)

MHW

7

REFERENCE NOTE:

1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

NOTES:

1. BORING LOCATIONS SHOWN ARE APPROXIMATE.  ACTUAL FINAL LOCATIONS

WILL BE SELECTED IN THE FIELD BASED ON FIELD CONDITIONS AND

OBSERVATIONS MADE DURING IMPLEMENTATION.

2. BORINGS WILL BE ADVANCED TO BEDROCK.  DEPTHS OF BORINGS MAY

CHANGE BASED ON OBSERVATIONS MADE DURING IMPLEMENTATION.

FIRST OF 250-FOOT BORINGS TO BE COMPLETED



Sampling and Analysis Plan / Quality Assurance Project Plan 
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Pre-Design Investigation Workplan

Aerovox - New Bedford, Mass.

Activity / Boring ID

Boring 

Depth

(ft bgs)

SPT Blow

Counts

Lithology

ASTM D5434

Bedrock 

Profile Matrix Qty

Sample 

Depth(s)

(ft bgs)

Grain Size

ASTM D6913

Moisture 

Content

ASTM D2216

Atterberg 

Limits

ASTM D4318

pH

USEPA 9045

Organic 

Content

ASTM D2974

Hydraulic

Conductivity

ASTM D5084

Hydraulic 

Barrier 

Bench Study

Stablization 

Study

Corrosivity 

Testing

COC 

Delineation 

(VOCs/PCBs

)

Waste

Profile

[1] [1][2] [3] [4] [5] [6] [7] [8]

PRB Hydraulic Barrier Borings

GTB-HB-01 35 X X X soil 1 6 X X X

GTB-HB-02 35 X X no sample

GTB-HB-03 35 X X X soil 1 10 X X

soil 1 28 X X

soil 5 TBD X

GTB-HB-05 35 X X no sample

GTB-HB-06 35 X X X soil 1 34 X X

GTB-HB-07 35 X X no sample

GTB-HB-08 35 X X X soil 1 22 X X

GTB-HB-09 35 X X X soil 5 TBD X

GTB-HB-10 35 X X X soil 1 18 X X

GTB-HB-11 35 X X X no sample

soil 1 30 X X

groundwater 1 10 X

soil 3 5,10,35 X

GTB-HB-13 35 X X no sample X

soil 1 24 X X

soil 5 TBD X

GTB-HB-15 35 X X X no sample

GTB-HB-16 35 X X X soil 1 8 X X

GTB-HB-17 35 X X X no sample

GTB-HB-18 35 X X X soil 1 12 X X

GTB-HB-19 35 X X X soil 1 20 X X

GTB-HB-20 35 X X X soil 5 TBD X

soil 1 4 X X

groundwater 1 10 X

soil 3 5,10,35 X

PRB Alignment Borings

soil 2 9, 12 X X X X X

soil 1 9 X

soil 1 12 X

soil 2 6, 21 X X X X X

soil 1 6 X

soil 1 9 X

soil 2 15, 30 X X X X X

soil 1 9 X

soil 1 30 X

soil 2 11, 22 X X X X X

soil 1 9 X

soil 1 22 X

soil 2 4, 29 X X X X X

soil 1 9 X

soil 1 4 X

soil 2 13, 26 X X X X X

soil 1 9 X

soil 1 26 X

soil 2 7, 18 X X X X X

soil 1 9 X

soil 1 18 X

soil 2 2, 25 X X X X X

soil 1 2 X

soil 1 9 X

soil 2 16, 31 X X X X X

soil 1 9 X

soil 1 16 X X

soil 2 5, 24 X X X X X

soil 1 9 X

soil 1 24 X X

soil 2 10, 23 X X X X X

soil 1 9 X

soil 1 10 X

soil 2 8, 27 X X X X X

soil 1 8 X

soil 1 9 X

soil 2 3, 20 X X X X X

soil 1 9 X

soil 1 20 X X

soil 2 14, 31 X X X X X

soil 1 9 X

soil 1 14 X

soil 2 11, 28 X X X X X

soil 1 9 X

soil 1 28 X

WC-PRB-01 35 soil 2 5,10,35 X (35) X (composite of 5, 10)

WC-PRB-02 35 soil 2 5,10,35 X (35) X (composite of 5, 10)

WC-PRB-03 35 soil 2 5,10,35 X (35) X (composite of 5, 10)

WC-PRB-04 35 soil 2 5,10,35 X (35) X (composite of 5, 10)

Titleist Excavation Borings

GTB-TB-01 20 X X soil 1 5 X X X

GTB-TB-02 20 X X soil 1 5 X X X

GTB-TB-03 20 X X soil 1 5 X X X

GTB-TB-04 20 X X soil 1 5 X X X

GTB-TB-05 20 X X soil 1 7 X X X

GTB-TB-06 20 X X soil 1 6 X X X

GTB-TB-07 20 X X soil 1 7 X X

[1] To be continuously logged through boring.

[2] Hydraulic barrier borings HB-02, HB-05, HB-07, and HB-13 will only be used for blow counts and depth to bedrock.

[3] Grain size samples collected at random intervales for reference during hydraulic barrier design.

[4] Hydraulic conductivity samples to be sampled using shelby tubes. If field conditions limit shelby tube effectiveness, samples may be collected in bulk and prepared by laboratory under simulated in-situ conditions. 

[5] Hydrualic barrier study samples will be collected from the 5 different soil types associated with this site  (fill, silt, sand, sand+gravel, silty sand). Since sand+gravel is most prevalent, two samples from these type will be collected. 

       Depth of sample to be determined in the field.

[6] Stabilization necessary for disposal areas. Samples collected from first 9 feet of boring (e.g., above peat layer)

[7] Corrosivity Testing will be performed by Corrosion Probe, Inc. Each soil sample will be tested for resistivity, water content, pH, alkalinity, acidity, redox potential, chloride, sulfate, and sulfide content. Each water sample will be tested for pH, 

       anions, total hardness, alkalinity, total dissolved solids, and conductivity.

[8] Waste characterization package includes VOCs, SVOCs, PCBs, Pesticides, Herbicides, TAL Metals, Ignitability, Reactivity, Corrosivity (pH), Full TCLP (VOCs, SVOCs, RCRA Metals, Pesticides, Herbicides), and Paint Filter Test

SPT = Standard Penetrometer Test

TBD = To be determined in the field

GTB = Geotechnical Boring

Groundwater is tidally influenced between 4 and 5 ft bgs

Field Parameters Geotechnical Parameters Other Studies

Table 1. Summary of Geotechnical and Waste Charterization Data Collection

GTB-HB-14 35 X X X

XGTB-HB-12 35 X X

GTB-HB-04 35 X X X

GTB-PRB-01 35 X X X

GTB-HB-21 35 X X X

GTB-PRB-02 35 X X X

GTB-PRB-03 35 X X X

GTB-PRB-04 35 X X X

GTB-PRB-05 35 X X X

GTB-PRB-06 35 X X X

GTB-PRB-07 35 X X X

GTB-PRB-08 35 X X X

GTB-PRB-09 35 X X X

GTB-PRB-10 35 X X X

GTB-PRB-11 35 X X X

GTB-PRB-12 35 X X X

GTB-PRB-13 35 X X X

GTB-PRB-14 35 X X X

GTB-PRB-15 35 X X X

Use of contents on this sheet is subject to the limitations specified in this document

summary of data collection_2019-04-02.xlsx  Page 1 of 1



TABLE 2

PRB PERFORMANCE SAMPLING AND ANALYSIS

AVX CORPORATION

NEW BEDFORD, MASSACHUSETTS

PRB Sampling and Analysis

Location VOCs PCBs 
 (a)

Total Metals 
(b)

Dissolved Metals 
(b)

Geochemical 
(c)

Field Parameters
(d)

MW-17S Baseline, 0.5, 1, 3, 6, 9
 *

Baseline, 0.5, 1, 3, 6, 9
 * Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-17D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-37S Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-37D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-38S Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-38D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-39S Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-39D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-40S Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-40D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-41S Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-41D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-42S Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

MW-42D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 6, 9 Baseline, 6, 9 Baseline, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9

Notes:

(a) Polychlorinated biphenyls (PCBs) include Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260.  

(b) Metals consists of arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium.

(c) Geochemical consists of alkalinity, sulfate, and chloride.  

(d) Field parameters consist of dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, water levels, and oxidant. 

VOCs - Volatile organic compounds.

*Groundwater sampling intervals:

Baseline - Pre-injection sampling

0.5 - Two weeks following injection

1 - One month following injection

3 - Three months following injection

6 - Six  months following injection

9 - Nine months following injection

M:\AVX\New_Bedford\152448_Aerovox Phase IV and Pilot\Draft\Reports\Pilot Study RAM\SAP_QAPP\summary of data collection_2019-04-02.xlsx\PRB Monitoring
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TABLE 3

OVERBURDEN ISCO PRE-INJECTION AND POST-INJECTION SAMPLING AND ANALYSIS

AVX CORPORATION

NEW BEDFORD, MASSACHUSETTS

Pre-Injection (Baseline) and Post-Injection Sampling and Analysis

Location VOCs PCBs 
 (a)

Total Metals 
(b)

Dissolved Metals 
(b)

Geochemical 
(c)

Field Parameters
(d)

MW-7 Baseline, 0.5, 1, 3, 6
 * Baseline, 0.5, 1, 3, 6 Baseline, 6 Baseline, 6 Baseline, 6 Baseline, 0.5, 1, 3, 6

MW-43D Baseline, 0.5, 1, 3, 6 Baseline, 0.5, 1, 3, 6 Baseline, 6 Baseline, 6 Baseline, 6 Baseline, 0.5, 1, 3, 6

MW-44D Baseline, 0.5, 1, 3, 6 Baseline, 0.5, 1, 3, 6 - - - Baseline, 0.5, 1, 3, 6

MW-45D Baseline, 0.5, 1, 3, 6 Baseline, 0.5, 1, 3, 6 - - - Baseline, 0.5, 1, 3, 6

Notes:

(a) Polychlorinated biphenyls (PCBs) include Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260.  

(b) Metals consists of arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium.

(c) Geochemical consists of alkalinity, sulfate, and chloride.  

(d) Field parameters consist of dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, water levels, and oxidant. 

VOCs - Volatile organic compounds.

*Groundwater sampling intervals:

Baseline - Pre-injection sampling

0.5 - Two weeks following injection

1 - One month following injection

3 - Three months following injection

6 - Six  months following injection

M:\AVX\New_Bedford\152448_Aerovox Phase IV and Pilot\Draft\Reports\Pilot Study RAM\SAP_QAPP\summary of data collection_2019-04-02.xlsx\Overburden ISCO
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TABLE 4

BEDROCK ISCO PRE-INJECTION AND POST-INJECTION SAMPLING AND ANALYSIS

AVX CORPORATION

NEW BEDFORD, MASSACHUSETTS

Pre-Injection (Baseline) and Post-Injection Sampling and Analysis

Location VOCs (a) PCBs 
 (b)

Total Metals 
(c)

Dissolved Metals 
(c)

Geochemical 
(d)

Field Parameters
(e)

MW-26B Baseline, 0.5, 1, 3, 6
 * - Baseline, 6 Baseline, 6 Baseline, 3, 6 Baseline, 0.5, 1, 3, 6

MW-46B Baseline, 0.5, 1, 3, 6 - Baseline, 6 Baseline, 6 Baseline, 3, 6 Baseline, 0.5, 1, 3, 6

MW-47B Baseline, 0.5, 1, 3, 6 - - - - Baseline, 0.5, 1, 3, 6

MW-48B Baseline, 0.5, 1, 3, 6 - - - - Baseline, 0.5, 1, 3, 6

Notes:

(a) VOCs - Volatile organic compounds

(b) Polychlorinated biphenyls (PCBs) include Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260.  

(c) Metals consists of arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium.

(d) Geochemical consists of alkalinity, sulfate, and chloride.  

(e) Field parameters consist of dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, water levels, and oxidant. 

VOCs - Volatile organic compounds.

*Groundwater sampling intervals:

Baseline - Pre-injection sampling

0.5 - Two weeks following injection

1 - One month following injection

3 - Three months following injection

6 - Six  months following injection
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TABLE 5

BEDROCK CHARACTERIZATION SAMPLING AND ANALYSIS

AVX CORPORATION

NEW BEDFORD, MASSACHUSETTS

Location FLUTe FACT Liner Geophysical Logging VOCs 
 (a)

MW-46B X X X

MW-47B X X X

MW-48B X X X

MW-49B X X X

MW-50B X X X

MW-50I X X X

MW-51B X X X

MW-52B X X X

Notes:

(a) VOCs - Volatile organic compounds; Groundwater samples may be collected for VOCs, 

if warranted.
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Sampling and Analysis Plan / Quality Assurance Project Plan 

 

 

 

M:\AVX\New_Bedford\152448_Aerovox Phase IV and Pilot\Draft\Reports\Pilot Study RAM\SAP_QAPP\Pilot Study SAP_QAPP_Draft_to_Client.docx 

Attachment 1 - Standard Operating Procedure for a FACT 

– (FLUTe Activated Carbon Technique) Installation 
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Standard Operating Procedure for a FACT – (FLUTe Activated Carbon 

Technique) Installation 

 

  

FLUTe
TM

Flexible Liner Underground Technologies, LLC

P. O. Box 340,   Alcalde, NM 87511
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Standard Operating Procedure for the Installation of a FACT System 

The following description is for the typical borehole for which the transmissivity profile is unknown 

since the FACT system is usually installed before a transmissivity profile is performed.  The lack of 

information about the new borehole requires the assumption that the bottom end of the borehole 

is of low transmissivity. 

Purpose 

The FACT is a technology developed by FLUTe to map the relative distribution of dissolved phase 

contaminants in a sealed borehole with 6” to 3’ resolution.  The FACT works by adsorbing the 

contaminants from the rock matrix and fracture flows via diffusion, and is then analyzed via a 

MS/GC to produce a relative contaminant distribution profile. 

Construction 

The FACT is continuous strip of activated carbon felt which is attached to a NAPL FLUTe 

hydrophobic cover between the NAPL reactive cover and the diffusion barrier.  The NAPL FLUTe 

and FACT are then attached to a standard blank FLUTe liner as a slip on cover which is fixed to the 

liner via a pigtail knot at the bottom end.  This modified blank liner is sometimes called a carrier 

liner.   

Shipping and Arrival at the Site 

The FACT liner system is shipped to the site with the liner rolled on a shipping reel inside out with 

the open end of the liner on the outside of the roll.  An air vent tube attached to the end of the 

liner is positioned at the edge of the reel for access to a vacuum source.  The vacuum source is 

usually a venturi vacuum pump connected to a compressed air liner with a compressor 

A pump tube is usually shipped on the exterior of liner roll.  A metal rod weight is inserted into the 

pump tube. The rod must not be able to fall out of the pump tube.  The end of the pump tube is 

covered with a plastic ball to avoid the entrapment of the tube as it is lowered to the bottom of the 

borehole.  The pump tube is perforated with short scallops cut into the pump tube above the 

weight to allow easy flow into the pump tube.  

Installation 

The pump tube is lowered to the bottom of the hole, less one foot. The pump tube is secured to 

the top of the casing. Don’t drop the pump tube into the hole. 

The open end of the liner is extended from the reel, slipped over the top end of a surface casing 

and clamped. This usually requires a slit cut into the seam of the liner for passage of the top end of 

the pump tube.   Be careful to not twist the cover material within the liner.  (The cover is stapled to 

the top edge of the liner, unless the liner is shortened.  The liner is then pushed down into the 

borehole about three feet or more to form an annular pocket between the liner against the casing 
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and the inverted liner.  The liner is sometimes inverted before being inserted into the casing and 

the open end is slit and then attached to the casing. 

Water is added to the annular pocket providing a weight/pressure against the inverted end of the 

liner. The liner then everts down the borehole as it is fed from the shipping reel.  A minimum of ~5 

lb. of tension is maintained on the liner as it everts to the water table. 

Once the end of the everting liner enters the water table in the borehole, more water is added to 

the liner driving it deeper into the borehole. Prior to further descent of the liner beneath the water 

table in the borehole, the vacuum pump should be connected to the hollow axle on the reel stand 

and the reel axle connected with a jumper tube to the vent tube at the side of the reel.  The 

vacuum should be applied until the liner is visibly collapsed at the top of the surface conductor 

before more water is added to the liner.  Then the water addition can proceed. 

Once the liner has descended a short distance below the water table, a slender tube is inserted into 

the pump tube to form an air lift pumping system. The slender tube is installed to at least 3 times 

the depth to the water table, but not beyond the scallops in the pump tube, preferably 10 ft above 

the scallops.  A compressed air source is connected to the slender tube to generate water flow 

from beneath the everting liner to the surface through the pump tube. 

When the liner has everted to half its length into the borehole, the end of the liner descends into 

the borehole followed by the tether.  The same tension is applied to the tether as the liner 

descends further. 

If the liner is equipped with a water addition system for use during the removal of the liner, there is 

often a tube that descends with the tether as the tether is fed from the reel. 

As the liner descends in the borehole, the water is removed from beneath the liner using the pump 

tube air lift system until the liner reaches the bottom of the borehole. 

Once the liner has reached the bottom of the borehole, the flow from the pump tube will cease.  At 

that point the tether is secured to a support bar placed across the casing.  The support bar is 

provided with the liner as are the clamps for the casing. 

Once the tether is supported, a pump must be lowered into the liner to remove water allowing the 

liner to collapse until the pump tube can be removed from the borehole.  The liner is then refilled 

to 5-10 ft above the original water level in the borehole.  This can take some time because the liner 

will dilate forcing the water trapped between the borehole and liner to be forced back into the 

formation.  When the liner water level is no longer descending with the liner dilation, the cover and 

FACT are pressed against the borehole wall.  FLUTe personnel may then perform a test to 

determine the highest head in the formation by lowering the water level in a stepwise manner until 

the water level no longer descends with water removal.  That is the level of the highest head in the 

formation.  The water level in the liner should then be raised to 5-10 ft above that level.  Ten feet is 

preferred if available without overflow of the surface casing.  If there is a substantial open hole in 
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the vadose zone, the water level can be raised to 30 ft above the original water level to allow a 

FACT assessment of the vadose zone. 

The liner is left in place for ~2 weeks. 

The Removal Procedure 

Then the liner is inverted from the borehole.  If the bottom end of the borehole is impermeable, 

water must be added beneath the liner using the water addition system.  This is best done by 

FLUTe personnel. 

Upon the inversion of the liner from the borehole (normally performed using a FLUTe system called 

a “green machine”) the liner is extended on a poly-sheet on a flat surface.  Air is blown into the 

liner between the liner and the cover material.  (Note the cover is now inside the inverted liner.)  

The cover is removed from the liner by sliding the liner sequentially off the cover.  The cover is then 

extended on the poly-sheet.  The liner is then best slit from the top to the bottom opposite the 

FACT silver colored diffusion barrier. A tape measure is placed next to the flat liner in order to 

determine the depth of the NAPL stains on the cover.  Those stains are best photographed with the 

tape in the photo.  The top end of the tape should be positioned at the ground surface position on 

the liner when it was in the borehole. 

FACT Sectioning, Preservation, and Lab Analysis 

FLUTe staff will usually then remove the carbon felt from the diffusion barrier and places it in the 

prescribed lengths in bottles containing DI water for shipment to the lab for analysis.  The bottles 

are labeled for depth in the hole, the hole ID and date and time.  With quick removal from the 

diffusion barrier to the bottles there is minimal loss of VOCs in the carbon.  The bottles are then 

placed in a shipping contain with ice for shipment to the lab. 

For any questions about the procedure, contact Ian Sharp at 505-883-4032 or Ian@flut.com. 
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Introduction 

On behalf of AVX Corporation (AVX), Brown and Caldwell has prepared this Plan for Application of Remedial 

Additives (Additives Plan) for the Aerovox Facility MCP/21E site (the “Site”). The former Aerovox Facility (the 

Property) is located at 740 Belleville Avenue, Bristol County, New Bedford, Massachusetts where site 

assessment and remediation is being conducted under Massachusetts General Law Chapter 21E and the 

Massachusetts Contingency Plan (MCP). The Property is owned by the City of New Bedford (the City). The 

Release Tracking Number (RTN) for the Site is 4-601.  

Assessment and remediation of the Site is also subject to the June 3, 2010 Administrative Consent Order 

and Notice of Responsibility (identified as ACO-SE-09-3P-016 and referred to herein as the ACO) and 

associated modifications, between AVX and the Massachusetts Department of Environmental Protection 

(MassDEP) and Massachusetts Office of the Attorney General.  In addition to the ACO, work at the Site is 

subject to the Administrative Order on Consent (AOC) between the United States Environmental Protection 

Agency (USEPA) and AVX, and the Cooperation and Settlement Agreement between the City of New Bedford 

and AVX (the City Agreement). The effective date of these documents is also June 3, 2010. 

This Additives Plan has been prepared in accordance with 310 CMR 40.0046(3)(b) for the application of 

remedial additives within 50-feet of a surface water body or any tributary of such surface water, in this case 

the Acushnet River.  This provision is applicable to two of the three pilot studies that are being conducted as 

a Release Abatement Measure (RAM), namely, a permeable reactive barrier (PRB) comprised of zero valent 

iron (ZVI), granular activated carbon (GAC) and pea gravel will be constructed approximately 25-feet from the 

Acushnet River, using continuous trenching techniques, and in-situ chemical oxidation (ISCO) application in 

the overburden groundwater, where the anticipated injection area is within 50 feet of the river. 

The MassDEP document “Master MCP Q & A: 1993-2018” last updated January 18, 2018 (MassDEP 2018) 

provides the following with regards to the content of an Additives Plan: 

A written plan proposing the use of Remedial Additives, whether as an Immediate Response Action, 

Release Abatement Measure or Comprehensive Response Action, must be submitted to the Department 

prior to the application of Remedial Additives.  Such plan should contain the following information: 

• a description and location of the sensitive receptor(s); 

• the results of soil and/or groundwater analyses for samples collected prior to the application of 

Remedial Additives; 

• the concentration, volume, and dosage calculation (chemical/soil oxidant demand) of Remedial 

Additives proposed; 

• the frequency, duration, rate, depth and method of proposed remedial additive application(s); 

• groundwater depth and calculated groundwater flow velocities; 

• types of soil/bedrock present and depth to bedrock; 

• mounding calculations given the proposed volumes of Remedial Additives and hydraulic 

characteristics of the aquifer; 

• information on how hydraulic control will be maintained, if applicable; 

• a discussion of the expected byproducts of the proposed Remedial Additives; 
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• a schematic depicting groundwater flow direction and any anticipated changes in groundwater 

flow direction during the application of Remedial additives, the proposed location(s) of Remedial 

Additive application, pre- and post-application soil and/or groundwater monitoring locations, and 

locations of buildings and subsurface utilities/preferential pathways; and 

• a proposed post-application soil and/or groundwater monitoring plan. 

 

Relative to the first bullet, as noted above, the description of the sensitive receptor is the Acushnet River. It 

is located immediately east of the Site and by definition the river edges (mean high water (MHW) or the 

sheet-pile wall) constitutes the eastern Site boundary. The remaining sections of this Additives Plan provide 

the content suggested in the MassDEP Q&A for inclusion in the Additives Plan. 

1.1 Site Information  

The roughly 10-acre former Aerovox Property is shown on Figure 1, which provides the location of the Site on 

the United States Geological Survey (USGS) topographic map for New Bedford, Massachusetts. The 

coordinates of the Site (referenced to the corner of Belleville Avenue and Hadley Street) are latitude 41° 40’ 

25.12” N and longitude 70° 55’ 13.84” W (UTM coordinates 340135.53m E and 4615326.34m N).  

The Property was formerly occupied by a 2- to 3-story, 450,000-square foot brick and wood manufacturing 

building, associated ancillary buildings, asphalt paved parking lot and several small landscaped areas. 

Ancillary structures included a brick boiler house that was attached to the south side of the main building; a 

brick sewer pump station located south of the main building; a pump station located along the Acushnet 

River (the river) shoreline; and, a brick electrical switching equipment building located near the southwest 

corner of the main building along Hadley Street. All facility infrastructure on the Property with the exception 

of the building foundation, was demolished and removed in 2011 as part of a Superfund Non-Time-Critical 

Removal Action (NTCRA) and pursuant to the USEPA AOC. After demolition of the buildings, an asphalt cap 

was constructed across the Property, except for the northwest corner. This area was not impacted and left as 

a green space for public use.   

Industrial manufacturing properties are present to the south and north of the Property, and residences are 

located to the west, across Belleville Avenue. The Acushnet River borders the eastern portion of the Property, 

separated by a steel sheet pile wall. The Acushnet River and the area below MHW east of the Site are part of 

the New Bedford Harbor Superfund Site.  

The MCP defines the Disposal Site as “…any structure, well, pit, pond, lagoon, impoundment, ditch, landfill 

or other place or area, excluding ambient air or surface water, where uncontrolled oil and/or hazardous 

material have come to be located as a result of any spilling, leaking, pouring, abandoning, emitting, 

emptying, discharging, injecting, escaping, leaching, dumping, discarding or otherwise disposing of such oil 

and/or hazardous material.” The current Disposal Site boundaries, as defined by the MCP are identified as 

follows:  

• The eastern Disposal Site boundary remains unchanged from the ACO definition and is the existing 

sheet pile wall (inclusive of the wall itself) running generally in a north-south orientation along the river, 

and the line formed by the elevation of MHW where the sheet pile wall is not present.  

• The western Disposal Site boundary is approximately 115 feet east of and parallel to the western 

property line along Belleville Avenue.   

• The northern Disposal Site boundary extends northeast from the western Disposal Site boundary across 

the northern abutting property occupied by Precix, Inc. (744 Belleville Avenue) and onto the former 

Coyne Industrial Laundry property (20 Howard Avenue). Approximately 125 feet north of the Precix 
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Property line, the Disposal Site Boundary turns east, extending to the river. The northern extent of the 

Site boundary is based solely on the limits of groundwater impacts.  

• The southern Disposal Site boundary extends southeast from the western Disposal Site boundary, 

across the Titleist property (700 Belleville Avenue) to a point approximately 265 feet south of the 

southern Aerovox property boundary, then turns northeast paralleling the shoreline until it intersects 

with the eastern property line. The southern extent of the Site boundary is based solely on the limits of 

groundwater impacts. 

1.2 Site History 

Electrical component manufacturing began at the Facility in approximately 1938 and included the use of 

PCB-containing dielectric fluid in the capacitor manufacturing process, which started in the 1940s and was 

terminated in 1978. Aerovox also used solvents in the manufacturing process, including trichloroethene 

(TCE), until the facility closed in 2001. Refer to the Phase II Comprehensive Site Assessment Report (Phase 

II CSA) (AECOM 2015) for a detailed Site history.   

In 2016, 2017 and 2019 a Phase III Remedial Action Plan (RAP), Revised RAP and RAP Addendum were 

submitted to MassDEP, respectively, identifying the selected comprehensive remedial actions for the Site, 

including the activities included in this RAM Plan.  Refer to the 2017 Revised RAP and 2019 RAP Addendum 

for additional details on the selected comprehensive remedial action.  

1.3 Site Hydrogeology 

Overburden material on the site consists of two to 10 feet of fill overlying peat, peaty clay, and fine silt in the 

central to eastern portion of the property at depths of between two to 11 feet below ground surface (bgs) 

overlying stratified sand and gravel.  Till has been identified in several borings between the glacial outwash 

deposits and the bedrock surface, including MW-20B on the western side of the site, and MW-105D, MW-

24B, MW-102D, MW-103, MIP-23, MIP-43, MIP-49, MIP-50E, MIP-53, MIP-54 and MIP-55S.   The bedrock 

has been identified as granitic gneiss and has been observed from four feet bgs in the western part of the 

Site (SB-2), two to six feet bgs in the center of the Property (SB-1 and SB-12), 45 feet along the northern 

Property boundary (MW-6B), and 29 feet (MW-103B) to 35 feet bgs (MW-23B) feet along the river.  

1.3.1 Groundwater Depth and Flow Velocities  

There are three (3) identified water bearing zones at the Site: shallow overburden, deep overburden, and 

bedrock. Hydrogeologic conditions of the three zones were evaluated during the drilling and installation of 

the overburden and bedrock monitoring wells, several rounds of synoptic water level measurements, and a 

week-long tidal study. Generally, the net flow for all three aquifers is from west to east and towards the 

Acushnet River. However, the water levels, and thus groundwater flow in all zones are affected by the tidally 

influenced river level, causing flow direction reversals during incoming (high) tide in the three zones.  

Synoptic rounds of water levels have historically been collected during routine operation of the DNAPL 

recovery system onsite.  The summary of groundwater level measurements is included as Appendix A.  

Generally, depending on the tide, depth to water ranges from 2 to 7 ft bgs at the Site. 

1.3.1.1 Shallow Overburden 

During both low and high tide events, the flow patterns and groundwater contours indicate that groundwater 

flow is to the east-northeast in the western half of the Property and to the west in the eastern portion of the 

property adjacent to the river. The westward flow, away from the river, is opposite of what is expected, 

especially at low tide.  The presence of the sheet pile wall is blocking the shallow groundwater and 

preventing direct discharge to the river. This blocking affect is evident in the groundwater elevations in the 

wells near the river. Wells outside the wall have greater than 1.5 feet of elevation change compared to wells 
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within the wall that have half a foot or less change. Due to this blocking effect, a groundwater low is located 

about 300 feet from shoreline at low tide and shifts inland approximately 300 feet (600 feet from the 

shoreline) during high tide. Ultimately, the movement of shallow groundwater is either downward into the 

deep overburden aquifer or around the wall during low tide, although this is likely a slow process. 

The average groundwater flow velocity for the shallow overburden was calculated using an average hydraulic 

conductivity of 39.7 ft/day, as determined by slug tests, an assumed porosity of 30 percent, and an average 

low tide horizontal gradient of 0.0022 ft/ft. The shallow overburden groundwater flow velocity is 107 ft/year. 

1.3.1.2 Deep Overburden 

Deep overburden groundwater contours for low and high tide events, are distinctly different. During the high 

tide event, there is a pronounced groundwater divide that forms approximately 500-600 ft to the west of the 

shoreline, similar to water levels found in the shallow overburden. The large range in water levels (low to 

high tide) in the deep overburden wells located along the coastline is evidence of the excellent hydraulic 

communication in the deep overburden aquifer that was also observed during the tidal study (see 

Appendix B). Thus, within 600 feet of the shoreline water flows both east and west depending on tidal cycle. 

However, overall there is a net outflow to the river.  

The average groundwater flow velocity was calculated using an average hydraulic conductivity of 126.2 

ft/day as determined by slug tests, an assumed porosity of 30 percent, and an average low tide horizontal 

gradient of 0.0019 ft/ft.  The deep overburden groundwater flow velocity is 290 ft/year. 

1.3.1.3 Bedrock 

The observed low and high tide conditions reveal groundwater flow patterns that appear similar to those of 

the deep overburden. During low tide, the bedrock aquifer shows a continuous decline in water levels from 

the western portion of the Site toward the Acushnet River. During high tide, just as in the overburden aquifer, 

the flow direction reverses and groundwater flows from the river inland towards the groundwater divide. 

Groundwater in the vicinity of the divide has the potential to flow to the north and towards monitoring well 

MW-24B. The bedrock aquifer groundwater divide trends southwest/northeast and appears to be centered 

slightly further inland than the deep overburden divide. The groundwater contours surrounding the divide are 

more gradual making it less pronounced than the deep and shallow overburden divides. 

The average groundwater flow velocity was calculated using an average hydraulic conductivity of 34.9 ft/day 

as determined by slug tests, an assumed porosity of 10 percent, and an average low tide horizontal gradient 

of 0.0020 ft/ft. The bedrock groundwater flow velocity is 252 ft/year. 

1.3.2 Vertical Groundwater Gradients  

As discussed in the Phase II CSA (AECOM 2015), vertical groundwater gradients were calculated between 

aquifers where well control allowed for a comparison of head level measurements at discrete locations. The 

water levels from shallow overburden wells were compared to deep overburden and bedrock well water 

levels. The effect of the shallow sheet pile wall is apparent in well pairs MW-4A/MW-4 and MW-7A/MW-7, 

where gradients were 0.271 ft/ft and -0.236 ft/ft, respectively, during low tide but were -0.074 ft/ft and -

0.049 ft/ft, respectively, during high tide. The water elevations in the shallow overburden wells appear to be 

somewhat isolated from the tides by the wall, as is evidenced by a smaller tidal range.  

Vertical hydraulic gradients calculated for well pairs screened within the shallow and deep overburden that 

are located greater than 100 feet inland from the cutoff wall indicate a pattern of slightly negative gradients 

during low tide (downward flow potential) and slightly positive gradients during high tide (upward flow 

potential). The magnitude of these gradients are very similar, which suggests that the net flow/movement 

either up or down is likely minimal. Many of the vertical hydraulic gradients calculated using deep 

overburden and shallow bedrock water elevations indicate gradient reversals (low to high tide) similar to that 
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observed within the shallow and deep overburden. The remaining deep overburden/shallow bedrock well 

pairs show similar gradients, regardless of the tide.  Refer to the Phase II CSA for additional hydraulic vertical 

gradient details. 

1.4 Site Geology 

The following sections provide a summary of the subsurface geology at the Site. Additional details and 

related figures and cross sections can be found in the Phase II CSA (AECOM 2015. 

1.4.1 Overburden Geology 

Unconsolidated subsurface materials at the site vicinity consist of four main categories (from top to bottom): 

fill, peat, glacial outwash, and till. The fill materials range from approximately two feet to 10 feet in depth 

across the Site. Fill materials observed in the western end of the Property and throughout the former Aerovox 

building foundation are largely clean sand backfill that was used to fill the former Aerovox basement after 

demolition of the building. Fill materials along the eastern end of the Site are mostly related to historic filling 

of low areas and wetlands and are largely industrial fill and urban fill materials, including wood, brick, 

concrete, and glass mixed with sand and gravel. In the northeast corner of the Property, fill materials also 

include plastic, rubber gaskets, metal, wire, and cloth mixed with sand and gravel.   

In the eastern half of the Property, peat, peaty clay, and fine silts have been identified at depths of between 

two to 11 feet bgs, with a peat thickness from several inches to a maximum of eight feet at B07C. The peat 

layer has been identified in shoreline borings on the Titleist property and in several borings in the southeast 

corner of the Precix property. The peat layer has not been identified beneath the western portion of the Site.  

Underlying the peat is a layer of stratified variable sands and gravels, with some layers and lenses of silt or 

silty sand. With the exception of the northwest corner of the Site, the sand and gravel deposit is underlain by 

bedrock. The bedrock has been identified as granitic gneiss and has been observed from four feet bgs in the 

western part of the Site (SB-2), two to six feet bgs in the center of the Property (SB-1 and SB-12), 45 feet bgs 

along the northern Property boundary (MW-6B), and 29 feet (MW-103B) to 35 feet bgs (MW-23B) feet along 

the river. Till has been identified in several borings between the glacial outwash deposits and the bedrock 

surface, including MW-20B on the western side of the site, and MW-105D, MW-24B, MW-102D, MW-103, 

MIP-23, MIP-43, MIP-49, MIP-50E, MIP-53, MIP-54 and MIP-55S. Cross section profiles assume that the till 

layer is continuous across the Site. 

1.4.2 Bedrock Geology 

The City of New Bedford lies within the Southeastern Massachusetts Batholith which is Proterozoic in age. 

The Proterozoic Eon is 2,500 to 542.0±1.0 million years ago. The igneous intrusive rocks at the Site were 

metamorphosed (heated and squeezed) multiple times to form the rocks observed today. The region has 

been subjected to many collisions with continents, microcontinents, and volcanic arcs, with metamorphism 

accompanying these mountain-building events. A geologically significant tectonic event was the Alleghenian 

orogeny which occurred approximately 325 to 260 million years ago having at least five deformation events. 

The Freetown fault is a major structural feature in the area trending north-south from Dartmouth, 

Massachusetts to Lakeville more than 20 miles to the north. The Acushnet River flows in an erosional 

feature roughly following the fault zone and forms the eastern boundary of the Site. Movement on the fault is 

with the upthrown block to the west and the downthrown side to the east of the north-trending fault.  

Mineral assemblages in rock cores from the Site are varying and contain quartz, feldspar, amphibole, and 

other minor minerals. Gneissic foliation is present at thicknesses ranging from less than one to 10 

millimeters (mm). Some of the rocks may be classified as mafic gneiss while others are much lighter in color 

and contain fewer amphiboles. Gneissic banding is present throughout, with breaks frequently observed 
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parallel to foliation planes. Breaks along these structures often show evidence of water migration such as 

iron staining, the accumulation of sediment, and weathering. Two main fractures sets are identified in the 

bedrock cores, including a near-horizontal to shallow dipping set and a high angle to vertical fracture set.  

In addition to the variation in mineral assemblage, there are differences in foliation. Most of the rock cores 

exhibit foliation that dips about 30 to 50 degrees. Rocks close to the river (in borings MW-2B, MW-7B and 

MW-15B) lack distinct foliation but have fractures filled and sealed with a secondary mineral, possibly 

epidote. Bedrock in the southernmost corner of the Site (MW-17B) is foliated, suggesting that the fault zone 

passes closer to the northern portion of the Site where the rock is fractured. 

In addition to observation of bedrock cores obtained from the Site, information regarding the bedrock 

structure was inferred from strike and dip measurements of the bedrock outcrop located on the west side of 

Acushnet Avenue near Hadley Street. Two joint sets were identified in the outcrop, one trending north-south 

and dipping 61 degrees to east and the other east-west and dipping 49 degrees to the south. The north-

south trending joints are likely expressed as the north-south trending lows on the bedrock contour map. The 

east-west joints are not as obvious on the bedrock contour map. Both joint sets are likely the major 

pathways for groundwater migration. The gneissic banding/foliation at this Acushnet Avenue outcrop trends 

northwest-southeast and dips to the northeast at 36 degrees. This banding is evident in rock cores and 

fractures along these structures often display evidence of water contact such as iron staining, the 

accumulation of sediment, and weathering. 

The bedrock surface map for the Site shows a linear bedrock low between wells MW-17B and MW-6B. This 

bedrock low trends parallel to the Freetown fault and Acushnet River. West and away from the shoreline, the 

bedrock surface rises from approximately 30 feet below mean sea level (msl) to 0 feet msl. Just to the west 

of MW-10D there is a relatively steep escarpment where the bedrock surface rises to approximately 15 feet 

within less than 100 feet of horizontal distance. The bedrock rises to the west and crops out west of the Site. 
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Remedial Additives Plan 

This section provides a detailed plan for conducting the overburden ISCO Pilot Test (Section 2.2), Bedrock 

Pilot Test (Section 2.3), and PRB Pilot Test (Section 2.4). According to 310 CMR 40.0046(3)b), the following 

information is provided herein for each of the pilot tests to allow approval of this Plan by MassDEP:  

• Results of Soil/Groundwater Analysis (Refer to Section 3.1) 

• Concentration, Volume and Dosage Calculations 

• Frequency, Duration, Rate, Depth and Method of Remedial Additive Application 

• Groundwater Depth and Flow Velocities (Refer to Section 1.3) 

• Types of Soil/Bedrock Present and Depths to Bedrock (Refer to Section 1.3.1) 

• Mounding Calculations 

• Hydraulic Control 

• Expected Byproducts 

• Post Application Groundwater Monitoring Plan 

2.1 Soil and Groundwater Conditions 

Based on the Phase II CSA, the Interim Remedial Action (IRA) and subsequent sampling, the nature and 

extent of contamination at the Site and their relationship to the application of remedial additives can be 

summarized as follows. 

With regards to soil: 

• PCBs in soils are ubiquitous across the Property and the riverfront portion of the Titleist property. 

Shallow soil above the identified peat layer was found to be impacted with PCBs along the Precix and 

Titleist riverfronts, with concentrations on the Titleist property exceeding the UCL. Deep soils in the 

vicinity of the identified DNAPL area (MW-15D) and a limited area of soils centered around boring B04B 

also exceeded the PCB UCL. To the extent PCB impacted soils remain after the excavation portion of the 

final remedy is complete and potentially serve as a contributor to groundwater, the PRB will treat and 

contain PCBs and mitigate their migration to the river. 

• Chlorinated ethenes are present in the 3 feet to 15 feet bgs soil profile in the south-central area of the 

Property, within the northeast corner of the Property, and to a minor extent below the former Aerovox 

building foundation. The most significant chlorinated ethene present at the Site in terms of extent and 

concentration is TCE. In general, higher TCE concentrations are detected in deeper soils and the soil 

interval between 15 feet bgs down to the bedrock surface has a higher concentration of TCE detections 

in the eastern half of the Property. TCE is the only chlorinated ethene exceeding its corresponding soil 

UCL, and this occurs in the northeast corner of the Property and occurred in the vicinity of UV-17 before 

the UV-17 area IRA excavation. To the extent TCE soils will remain after the excavation portion of the 

final remedy is complete, the shallow ISCO additives and the PRB will treat TCE and mitigate its 

migration to the river. 
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With regards to groundwater: 

• PCB impacts to shallow overburden groundwater are limited to a small area along the waterfront near 

the southern culvert discharge location. PCB impacts to deep overburden groundwater extend from the 

center of the Property to the shoreline, with PCB concentrations increasing toward the river. PCB impacts 

in deep overburden groundwater extend partially onto the northeast corner of the Titleist property, and 

low levels of PCBs in deep overburden groundwater were also found in two wells on the south side of the 

Precix property. PCB impacts to shallow bedrock groundwater are present in wells across the eastern 

two thirds of the Property, with the highest concentrations centered around the central release area and 

along the waterfront. Shallow bedrock groundwater concentrations in the northeast corner, in the area 

of identified DNAPL, (MW-15B) exceed the groundwater UCL for PCBs. PCBs migrating with groundwater 

will be treated and contained by the PRB additives to mitigate migration to the river.  

• The extent of chlorinated ethenes in shallow and deep overburden groundwater extends across most of 

the Site, including the Property, the southern and eastern half of the Precix property and the northeast 

portion of the Titleist property. The highest TCE concentrations in shallow groundwater were detected in 

samples collected from monitoring wells along Graham Street and at the discrete central release area 

on the Property. Deep overburden chlorinated ethene concentrations on average are one to two orders 

of magnitude higher than shallow overburden concentrations; however, neither shallow nor deep 

overburden groundwater concentrations for TCE exceed groundwater UCL levels. The PRB additives, and 

the overburden ISCO additives will address the chlorinated ethenes present in overburden groundwater. 

• Chlorinated ethene impacts to bedrock groundwater extend across the majority of the Site, including all 

but the westernmost portion of the Property, southerly along the waterfront to the southern end of the 

Titleist property and northward beneath the Precix property and onto the Coyne property. The highest 

TCE concentrations in bedrock groundwater are above the UCL, and are present in the deep fracture 

zones encountered in the center of the Property, in the deep fracture zone in the northeast corner of the 

Property, and in the shallow bedrock groundwater associated with the DNAPL area (MW-15B). The PRB 

additives, and the bedrock ISCO additives will address the chlorinated ethenes present in overburden 

groundwater. 

2.2 Overburden ISCO Pilot Test 

The objective of the application of remedial additives in the overburden at the Site is to provide a preliminary 

treatment step for impacted groundwater prior to flowing through the PRB. Based on the results of the Phase 

II CSA and the Method III Risk Assessment contained therein, the active remediation of overburden 

groundwater through ISCO is not required by itself to achieve remedial goals. However, the selected remedial 

alternative includes ISCO as part of a combined groundwater treatment alternative to work in concert with 

the PRB and extend the life of the PRB media. The use of ISCO groundwater treatment will be limited to hot 

spot areas of groundwater impacts that were identified during the Phase II CSA. For purposes of the 

overburden ISCO application, the hot spot area has been outlined as the approximate area along the 

shoreline eastern portion of the Site where the average groundwater concentration of TCE is an order of 

magnitude higher than its corresponding Method 1-SW-3 Standard1 . As such, a 90 percent reduction in 

concentrations of TCE in groundwater entering the PRB would be considered successful for overburden. 

While reductions in PCB concentrations are also possible, the average overburden concentrations of PCBs in 

groundwater are not an order of magnitude greater than the Method 1 GW-3 criteria and it is the PRB itself, 

and not the ISCO treatment, that is targeted to remediate PCBs in groundwater. Shallow overburden 

concentrations do not exceed the Method 1 GW-3 criteria for either TCE or PCBs, so ISCO treatments are 

limited to the deeper groundwater zone below the peat layer. 

                                                      

1 The Site was subject to a MCP Method 3 Risk Assessment for determining the scope of remediation required to meet a condition of 

No Significant Risk. Method 1 standards are used in this context for reference and are not considered numerical remedial goals. 
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For targeting hot spots at the overburden, ISCO is proposed to be implemented to remediate groundwater 

with average PCBs and TCE concentrations above the Method 1 GW-3 limits (10 μg/L for PCE and 5,000 

μg/L for TCE).  A pilot test focused on the deep overburden groundwater near monitoring well MW-7/MW-7B 

cluster along the eastern shoreline will be conducted first as a RAM.  If the results from the pilot study meet 

the remedial objectives as expected, the pilot test data will be used to design a full-scale injection program 

to treat a larger area of hot spots close to eastern shoreline during Phase IV response actions.  Based on the 

previous bench-scale treatability testing of soil and groundwater samples from the Site completed in May 

2017 (BC, June 2017), modified Fenton’s reagent (MFR) will be used as the oxidant in the pilot test.  

Although other oxidants, catalyzed hydrogen peroxide (CHP) and hydrogen peroxide activated persulfate (AP-

HP), were found effective for the degradation of PCBs and TCE, MFR was selected for the pilot test because 

of its similarity with CHP with additional benefits such as degradation reaction under near neutral pH and 

relatively increased persistence as described below.   

Although MFR or CHP in its conventional form is effective for contaminant treatment, the requirement of a 

low pH (i.e., pH 3 to 4) and limited reagent mobility may limit its field application.  The MFR process 

combines hydrogen peroxide, proprietary chelated iron complexes, and stabilizers that are effective under 

native pH conditions (i.e., 5 to 7), while extending the longevity of hydrogen peroxide to increase oxidation 

potential and destruction of the targeted contaminants.  The MFR process generates powerful free hydroxyl 

radicals, superoxide radicals and hydroperoxide anions.  Some of these function as reductants and 

nucleophiles, which may enhance the treatment of residual sorbed contaminants detected at the source 

areas.  MFR is injected at low concentrations (about 6 to 10 percent), in a stabilized form to promote rapid 

and efficient reactions.  The chemistry within MFR can be field adjusted to promote a chemical oxidation 

reaction that is mild, does not generate significant heat but still promotes an efficient chemical oxidation. 

This ISCO pilot test is designed to provide the data needed to verify whether this approach will meet the 

project objectives and be cost-effective under full-scale implementation to remediate hot spots at the 

overburden as part of remedy to address OU3.  The RAM pilot test scope of work has been designed to:  

• Evaluate the proposed volumes of the oxidant that can be injected and determine the injection rates 

• Determine the effectiveness of the oxidant on PCBs and TCE degradation as measured through 

decreases in their concentrations in soil and groundwater  

• Evaluate the influence of oxidant on the secondary water quality    

• Identify the site-specific challenges associated with injections to refine the injection design and thereby 

reduce unknowns during potential full-scale remediation 

2.2.1 Monitoring Well Installation 

A total of three deep overburden monitoring wells will be installed to 34 feet bgs for use during the 

overburden ISCO pilot test. These proposed wells will be installed using hollow stem auger technique by a 

Massachusetts-licensed well driller just above the bedrock (screened 10 to 34 feet bgs) and will be of similar 

construction of existing well MW-7 (2-inch diameter stainless steel). These proposed monitoring wells are 

shown on Figure 4. 

2.2.2 Mobilization, Staging, and Material Handling 

Proposed locations for site staging, waste storage, and decontamination activities associated with the pilot 

tests are provided in Figure 2. Prior to mobilization, BC will review the pilot test procedures and overall 

project scope and schedule and coordinate with MassDEP and the City of New Bedford regarding chemical 

and equipment staging and storage areas and safe work zones.  BC will review this information in a kick-off 

meeting with the injection subcontractor prior to mobilization and the pilot study chemical and equipment 

staging areas will be designated at that time.  Copies of the safety data sheets (SDS) (Appendix C) for 
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chemicals used in the pilot test will be provided to the City of New Bedford and the injection subcontractor 

so all parties are aware of the properties of the chemicals to be stored at the Site during the pilot test.   

As part of the mobilization, the injection subcontractor will set-up a mobile injection trailer (approximately 20 

feet in length and 8 feet wide or similar) equipped with batch mix tanks, injection pumps and manifold.  The 

footprint occupied by the mobile trailer will leave enough room for Site vehicular traffic around the pilot test 

area.  The injectate material will be stored in appropriately sized secondary containment throughout the 

duration of the project, with the volume sized to provide at least 110 percent of the largest oxidant storage 

container.  The injection trailer will stay on-site for the duration of the pilot test and the oxidant will be 

secured within the trailer or in a separate secure trailer.  The injection subcontractor will provide a forklift 

and the operator to unload and load the chemicals to and from the trailer and injection area.  At this time, 

security fencing is not anticipated to be needed but at a minimum a barricade or securing the zone with 

caution tape will be required to prevent access to the pilot test and injection area. 

The injection subcontractor will handle and store MFR (hydrogen peroxide and catalyst) and will prepare the 

required oxidant volumes and concentration for pilot test injections.  The injection subcontractor’s 

employees will receive training in the proper handling and storage of the chemicals and personnel protective 

equipment (PPE) required to handle the chemicals safely.  Chemicals will be stored according to the 

requirements of the Department of Transportation (DOT). Except when actively being used for the injections, 

chemicals will be stored away from the riverfront and outside of the 100-year floodplain. Hydrogen peroxide 

and the catalyst will be stored at separate locations and will not come into contact with each other should an 

accidental spill occur.  Hydrogen peroxide will be stored on-site in DOT-approved 55-gallon drums, totes or 

tanker(s) in a designated and secure area.  Combustion issues associated with the presence of hydrogen 

peroxide will be minimized by using less than 30 percent strength.  Incompatible flammable materials will 

not be stored near hydrogen peroxide.  All unused chemicals after injections will be returned to the trailer 

each night for safe storage.   

The injection subcontractor is responsible for procuring water from a nearby hydrant required for all pilot test 

activities.  BC will contact Michele Paul of the City of New Bedford to request approval to use the water 

hydrant on the northern adjacent property (Precix) as a potable water supply during this work.  The fire 

hydrant is integral to the Precix fire suppression system, which will alarm if the system malfunctions.  

Therefore, once access is approved through the City of New Bedford, a contact at the Precix facility (to be 

determined) must be contacted prior to each use of the fire hydrant so that the alarm can be turned off.  

Immediately upon completing use of the fire hydrant, the Precix contact must again be contacted so that the 

fire suppression system alarm can be re-activated.  Note that Precix employees are not available during the 

entire field day, as their availability is tied to the Precix work shifts.  The hydrant is approximately 600 feet 

northwest from the pilot test area.   

Daily field work will include operation of a direct-push technology (DPT) drill rig, forklift, generator and air 

compressor.  Equipment will be used to the extent it is required to mitigate noise generation. 

2.2.3 Direct-Push Injection Points Installation 

The pilot test will be conducted over an area of approximately 50 feet x 50 feet.  The injection subcontractor 

will install the 23 DPT points (DPT-1 through DPT-23) using a direct push drill rig (e.g., GeoProbe®), 

assuming a radius of influence (ROI) of six feet to deliver the oxidant into overburden groundwater (Figure 4).  

MW-7 along with three new wells MW-43D, MW-44D, and MW-45D will serve as monitoring wells to evaluate 

the performance of injections and while not expected, may also serve as vent wells to minimize the potential 

for temperature and pressure build-up during MFR injections.   

The DPT injection points will be installed using 2.25-inch (or similar) injection tools with an inner delivery 

hose driven to a depth of 33 feet bgs with treatment interval being 13 to 33 feet bgs.  The injection 

subcontractor will connect to each push point through a dedicated injection point head which will consist of 
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an influent injection port, a discharge off-gas venting port, quick disconnect cam fittings, and a pressure 

gauge.  For added precaution, active injection points will be covered up with poly‐sheeting to prevent 

accidental spraying of reagents.   

The direct-push points will be abandoned the same day injection activities are completed by filling with 

cement bentonite grout and finishing at the surface.  BC will collect the X and Y coordinates of the direct-

push points using the Global Positioning System (GPS) signal.   

2.2.4 Vertical Treatment Interval and Injection Screen 

The depth to groundwater at well MW-7/MW-7B is approximately 3 to 7 feet bgs (tidally influenced).  The 

oxidant, MFR, will be injected in the zone from approximately 13 feet to 33 feet bgs (treatment thickness of 

20 feet).  The injection equipment will be designed such that the injected liquid (oxidant) will flow through a 

contraction in the direct-push rod that will create a pressurized jet flow that allows the oxidant solution to 

discharge under low pressure throughout the vertical depth interval providing uniform distribution.  The 

oxidant will be delivered in the DPT points in four lifts, each approximately 5-foot in length to cover the 20-

foot treatment interval.  The injections will be a top-down approach starting with the shallowest interval at a 

given location first (i.e., 13-18 feet bgs).  Once the shallow interval is completed, the rod string will be 

pushed a few feet down to expose the screen within the next vertical interval to facilitate injections.  This 

process will be repeated until injections within each designated vertical interval have been completed at a 

given location.  Modification of the screen lengths, interval depths, and injection approach (from top-down to 

bottom-up) may be necessary based on field conditions.  

2.2.5 MFR Injection Volumes, Strength, and Rates 

The injection subcontractor will prepare diluted batch volumes of the MFR solution for injection into the deep 

overburden groundwater.  A total of approximately 18,000 gallons of 10 percent MFR solution will be 

injected through 23 DPT points.  This MFR volume with a strength 10 percent solution is expected to occupy 

about 15 percent of the total pore volume in the treatment zone (assuming 30 percent porosity).  Each point 

will receive approximately 773 gallons of 10 percent MFR, equal to 39 gallons/foot.  This will require 

approximately 258 gallons of 30 percent hydrogen peroxide and 515 gallons of water per DPT point (Table 

2-1 below).   

Table 2-1   Proposed Modified Fenton's Reagent Injection Dosing 

Direct-Push 

Technology 

(DPT) Injection 

Points / Batch 

Volume 

Approximate 

Top of 

Injection 

Interval (feet 

bgs) 

Approximate 

Bottom of 

Injection 

Interval (feet 

bgs) 

Approximate 

Vertical 

Injection 

Interval 

(feet) 

Modified 

Fenton's 

Reagent 

Strength 

(%) 

Approximate 

Amount of 

30% MFR 

Required 

(gallons) (a) 

Approximate 

Amount of 

Water 

Required 

(gallons) (a) 

Approximate 

10% MFR 

Injection 

Volume 

(gallons/point 

or 

gallons/batch) 

Approximate 

10% MFR 

Injection 

Volume 

(gallons/foot) 

DPT-1 13 33 20 10 258 515 773 39 

DPT-2 13 33 20 10 258 515 773 39 

DPT-3 13 33 20 10 258 515 773 39 

DPT-4 13 33 20 10 258 515 773 39 

DPT-5 13 33 20 10 258 515 773 39 

DPT-6 13 33 20 10 258 515 773 39 

DPT-7 13 33 20 10 258 515 773 39 

DPT-8 13 33 20 10 258 515 773 39 

DPT-9 13 33 20 10 258 515 773 39 

DPT-10 13 33 20 10 258 515 773 39 
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Direct-Push 

Technology 

(DPT) Injection 

Points / Batch 

Volume 

Approximate 

Top of 

Injection 

Interval (feet 

bgs) 

Approximate 

Bottom of 

Injection 

Interval (feet 

bgs) 

Approximate 

Vertical 

Injection 

Interval 

(feet) 

Modified 

Fenton's 

Reagent 

Strength 

(%) 

Approximate 

Amount of 

30% MFR 

Required 

(gallons) (a) 

Approximate 

Amount of 

Water 

Required 

(gallons) (a) 

Approximate 

10% MFR 

Injection 

Volume 

(gallons/point 

or 

gallons/batch) 

Approximate 

10% MFR 

Injection 

Volume 

(gallons/foot) 

DPT-11 13 33 20 10 258 515 773 39 

DPT-12 13 33 20 10 258 515 773 39 

DPT-13 13 33 20 10 258 515 773 39 

DPT-14 13 33 20 10 258 515 773 39 

DPT-15 13 33 20 10 258 515 773 39 

DPT-16 13 33 20 10 258 515 773 39 

DPT-17 13 33 20 10 258 515 773 39 

DPT-18 13 33 20 10 258 515 773 39 

DPT-19 13 33 20 10 258 515 773 39 

DPT-20 13 33 20 10 258 515 773 39 

DPT-21 13 33 20 10 258 515 773 39 

DPT-22 13 33 20 10 258 515 773 39 

DPT-23 13 33 20 10 258 515 773 39 

TOTAL   - - -   5,934 11,845 17,773 - 

Volumes for Batch Preparation 

200-gallon 

batch 
- - - 10 67 133 200 - 

300-gallon 

batch 
- - - 10 100 200 300 - 

Notes: 

bgs - below ground surface. 

MFR - Modified Fenton's Reagent consisting of stabilized hydrogen peroxide and iron chelating agents. 

(a) Volumes are based on subcontractor's calculations.  Strength and volume of hydrogen peroxide and water may change depending on subcontractor 

batch tank volume, number of batches, and other field conditions. It is strongly recommended that the dosing be finalized before mobilizing in the field. 

 

Strength and volume of hydrogen peroxide and water may change depending on subcontractor batch tank 

volume, number of batches, and other field conditions.  The dosing strength and volume will be finalized in 

consultation with the injection subcontractor before mobilizing in the field but may also be adjusted during 

injections in response to site conditions.  The MFR injection rate will be approximately 1,800 to 2,400 

gallons/day.  MFR dosing is primarily driven by the soil native oxidant demand (NOD) assumed to be 2 g 

oxidant/kg soil. NOD is a measure of the demand, or quantity of active oxidants that will be consumed only 

by the aquifer matrix during reactions, not considering the demands of COCs that may be present. 

The oxidant may be injected simultaneously at multiple injection point locations.  The injections will be 

spaced out across the pilot test area to mitigate chances of saturating an area which can potentially lead to 

increased groundwater levels and subsequent oxidant surfacing.  Assuming groundwater level of 6 feet bgs, 

injections of 17,000 gallons of oxidant solution over an area of 50 feet x 50 feet is expected to temporarily 

increase the water level by about 3.1 feet (assuming 30 percent porosity), reaching approximately 2.9 feet 

bgs.  Injections parameters may be modified in the field (e.g. location, flowrate, etc.) if the groundwater level 

is 2.5 feet bgs, keeping in perspective the 2 feet bgs requirement per MCP requirements.   Methods will be 

followed to avoid significant mounding such as slow injection rate, increasing oxidant amount and reducing 

volume (higher strength) or spacing out injections. Tide cycles will be monitored, and preferential scheduling 
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will be implemented to perform injections outside the period of high tide when water levels elevations are at 

their highest.       

During injections, the injection subcontractor will provide daily post-injection reports or summary sheets to 

BC regarding the MFR injection volumes, strength, and flow rate and injection pressure for each injection 

point.  Any changes to the oxidant injection location, volumes and strength recommended by the injection 

subcontractor based on field conditions will be discussed with BC prior to implementation and will be 

documented in the daily reports.  

2.2.6 Batch Preparation of MFR and Injections 

The injections subcontractor will prepare a 200- or 300-gallon batch volumes of MFR of 10 percent strength 

(refer to Table 2-1).  Dilution of the hydrogen peroxide will be performed in a dilution tank.  Water will be 

added to the dilution tank along with dry stabilizer in a predetermined volume to create a 10 percent 

concentration after the addition of a predetermined volume of concentrated hydrogen peroxide.  An electric 

drum pump or similar will be used to transfer concentrated hydrogen peroxide into the dilution tank.  The 

injection subcontractor’s employees will wear splash resistant aprons, face-shields and chemical resistant 

gloves during the hydrogen peroxide transfer.  

Liquid catalyst and the dry chemicals will be stored inside of a box truck.  To prepare liquid catalyst, iron will 

be added to the mixing tank followed by a predetermined quantity of water.  An electric mixer is used to mix 

the solution.  The injection subcontractor’s patented chelating agents will then be added to the solution and 

will be mixed further.  Note that the reagents (stabilized hydrogen peroxide and iron/chelating agents) will 

not be combined at the surface.  The 10 percent hydrogen peroxide and liquid catalyst only come into 

contact with one another in the subsurface.  Precautions will be taken by flushing all equipment with water 

between separate injections of each reagent.   

The injection subcontractor may modify the oxidant-to-water proportions based on the batch tank volume 

they intend to use.  Based on the field conditions, the amount of concentrated hydrogen peroxide and water 

could change resulting in a different volume and strength.  Typical injections scenario will consist of:  

i) setting up on an injection wellhead; ii) injection of water into the subsurface followed by the patented 

chelated iron catalyst solution; iii) injection of water to flush the reagent from the screen; iv) injection of 

stabilized 10 percent hydrogen peroxide; and v) injection of water to flush the oxidizer from the injection 

equipment.  This process is repeated for each 5-foot injection screen.  Multiple pumps will be used to inject 

reagents at multiple points simultaneously.  This injection scenario can vary based on field conditions.   

2.2.7 Decontamination and Investigation-Derived Waste 

Equipment deployed into soil and groundwater containing contaminants (downhole drill rods and injection 

screen) will be decontaminated using brushes, steam cleaners, and/or pressure washers.  Decontamination 

of injection equipment will not be performed between different injection locations unless gross 

contamination is observed visually.  All investigation-derived waste (IDW) generated during the pilot test will 

be stored appropriately and then disposed of off-site. 

2.2.8 Handling Oxidant Spills 

Site personnel should be aware of potential conditions that could cause a spill and take appropriate 

preventative measures.  Hydrogen peroxide and catalyst will be stored in such a way that if a spill of either 

were to occur, the two would not come into contact with each other.  For small spills of hydrogen peroxide on 

the ground surface of less than five gallons, water will be used to dilute it further and actions taken to 

prevent the fluid from entering any storm drains or drainage ditches, while the fluid is soaked up with clay or 

other sorbent.  Similar procedures will be followed for a larger spill and any excess liquid will be pumped into 

a clean empty storage tank.  Likewise, a small spill less than five gallons of catalyst solution will be 
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contained, soaked up with sorbent pads and placed in a steel or poly drum.  A large spill of catalyst will be 

contained and pumped into the storage tank with an air diaphragm pump.  In case of dry catalyst spill, it will 

be swept up and placed in a poly bag.  In the event of any spills mentioned above, work will be stopped 

immediately until the spill is cleaned up using correctives measures and the cause of the spill will be 

determined to avoid in future.   

2.2.9 Performance Monitoring 

The pilot test will be performed inland of monitoring well cluster MW-7/MW-7B.  Groundwater total PCBs and 

TCE concentrations in MW-7 were up to 26.4 µg/L and 20,000 µg/L, respectively (GW-3 limit is 10 ug/L for 

total PCBs and 5,000 ug/L for TCE), during the two most recent sampling events performed in 2017.   

During injections, BC will measure the ISCO process monitoring parameters during the pilot test injections.  

Process monitoring parameters will be measured once during each day (preferably at the end of day) in five 

ISCO performance monitoring wells (MW-7, MW-7B, MW-43D, MW-44D, and MW-45D).  The process 

monitoring parameters will consist of groundwater oxidant concentration (semi-quantitative visual field kits), 

depth to groundwater, conductivity, oxidation-reduction potential (ORP), temperature, pH, and dissolved 

oxygen.  Additionally, the wells’ headspace will be monitored for potential organic vapors and oxygen and 

carbon dioxide using a MultiRAE meter, or similar.   

Pre-Injection (Baseline) Groundwater Monitoring 

BC will perform one round of pre-injection (baseline) groundwater sampling for comparison with post-

injection sampling data to evaluate ISCO performance.  Groundwater from five monitoring wells (MW-7,  

MW-7B, MW-43D, MW-44D, and MW-45D) will be sampled one month before the oxidant injections and 

analyzed for total PCBs and chlorinated volatile organic compounds (CVOCs) including TCE.  The groundwater 

samples collected from wells MW-7 and MW-43D will also be analyzed for total and dissolved metals 

(arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium), 

geochemical parameters (alkalinity, sulfate, and chloride) and field parameters (conductivity, ORP, 

temperature, pH, and dissolved oxygen).  Metals and geochemistry data will serve as performance 

monitoring parameters to evaluate ISCO effect on secondary water quality.   

Post-Injection Performance Groundwater Monitoring 

For the RAM pilot study, BC will perform the post-injection groundwater sampling at approximately 0.5, 1, 3, 

and 6 months after injections.  Groundwater will be sampled from five monitoring wells (MW-7, MW-7B,  

MW-43D, MW-44D, and MW-45D) and analyzed for PCBs and TCE in each of the four sampling events.  In 

addition, groundwater samples from two of these wells (MW-7 and MW-43D) will be analyzed for total and 

dissolved metals (arsenic, barium, cadmium, chromium, hexavalent chromium, copper, iron, lead, 

manganese, and selenium) only at the 6-month sampling event.  These two wells (MW-7 and MW-43D) will 

also be sampled for the geochemical parameters (alkalinity, sulfate, and chloride) at 3 and 6 months after 

injection.  All wells will be analyzed for field parameters (conductivity, ORP, temperature, pH, and dissolved 

oxygen) during sampling events. 

The pre- and post-injection sampling and analytical parameters and sampling times are provided in Table 

2-2 below.   
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Table 2-2 Overburden ISCO Pre-Injection and Post-Injection Sampling and Analysis 

Location VOCs PCBs  (a) Total Metals (b) Dissolved Metals (b) Geochemical (c) Field Parameters(d) 

MW-7 Baseline, 0.5, 1, 3, 6 * Baseline, 0.5, 1, 3, 6  Baseline, 6 Baseline, 6 Baseline, 3, 6 Baseline, 0.5, 1, 3, 6 

MW-43D Baseline, 0.5, 1, 3, 6  Baseline, 0.5, 1, 3, 6  Baseline, 6 Baseline, 6 Baseline, 3, 6 Baseline, 0.5, 1, 3, 6 

MW-44D Baseline, 0.5, 1, 3, 6  Baseline, 0.5, 1, 3, 6  - - - Baseline, 0.5, 1, 3, 6 

MW-45D Baseline, 0.5, 1, 3, 6 Baseline, 0.5, 1, 3, 6 - - - Baseline, 0.5, 1, 3, 6 

Notes: 

(a) Polychlorinated biphenyls (PCBs) include Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, and Aroclor 1260.   

(b) Metals consists of arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium. 

(c) Geochemical consists of alkalinity, sulfate, and chloride.   

(d) Field parameters consist of dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, water levels, and oxidant.  

VOCs - Volatile organic compounds. 

*Groundwater sampling intervals: 

   Baseline - Pre-injection sampling 

   0.5 - Two weeks following injection 

   1 - One month following injection 

   3 - Three months following injection 

   6 - Six months following injection 

The injection of MFR is not expected to impact the overburden groundwater quality negatively.  The 

anticipated end products from the reaction between MFR and contaminants are carbon dioxide, oxygen, 

water and chloride.  Because MFR longevity is in the order of days and groundwater flow velocity in the deep 

overburden is about 0.8 feet/day, the oxidant travel away from the pilot area is anticipated to be limited 

(less than 25 feet).  Any mobilization of metals from oxidation is expected to be temporary and anticipated to 

return to baseline conditions on the order of months.  These observations suggest that the receptors east of 

shoreline from the pilot test area will not be impacted.   

2.3 Bedrock ISCO Pilot Test 

The objective of the application or remedial additives in the bedrock aquifer at the site is to treat impacted 

groundwater to below MCP Upper Concentration Limit (UCL) levels.  Based on the results of the Phase II CSA 

and the Method III Risk Assessment contained therein, select areas and fracture zones of shallow and deep 

bedrock exhibited groundwater concentrations above UCLs, primarily for TCE. Specifically, shallow bedrock in 

the northeast corner of the Property (MW-15B) exhibited groundwater concentrations above the PCB UCL 

(>100 ug/l) and the TCE UCL (>50,000 ug/l); and deep bedrock groundwater in the central portion of the 

Property (MW-26B) and along the shoreline (MW-32B and MW-34B) exhibited groundwater concentrations 

above the TCE UCL only.  For purposes of the bedrock ISCO application, the UCL area has been preliminarily 

outlined as shallow bedrock in the northeast corner of the Property and deep bedrock in the central area 

and along the shoreline. Additional assessment as part of the Pre-design investigation is planned to refine 

the area of deep bedrock impacts above the UCL.  For the purposes of this plan, the ISCO pilot test will be 

completed in the central portion of the site, proximate to MW-26B and specifically target TCE above the UCLs 

in bedrock. 

The concentration of TCE in shallow and deep bedrock groundwater ranges from just above to an order of 

magnitude greater than the TCE UCL. As such, an average 90 percent reduction in concentrations of TCE in 

bedrock groundwater would be considered successful. 

For targeting UCL areas in the bedrock, ISCO is proposed to be implemented to remediate groundwater with 

TCE concentrations above the MCP UCL limits.  A pilot test RAM focused on the bedrock groundwater near 

monitoring well MW-26B will be conducted first.  If the results from the pilot study meet the remedial 

objectives as expected, the pilot test data will be used to design a full-scale injection program to treat a 
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larger area of hot spots as part of Phase IV response actions.  Based on the previous bench-scale treatability 

testing of bedrock groundwater samples from the Site completed in May 2017 (BC, June 2017), sodium 

permanganate (NaMnO4) will be used as the oxidant in the pilot test.  NaMnO4 is a relatively long-lived 

oxidant that does not require an activator and is effective for the oxidation of chlorinated ethenes including 

TCE that is present in the bedrock groundwater. 

The ISCO pilot test is designed to provide the data needed to verify whether this approach will meet the 

project objectives and be cost-effective under full-scale implementation to remediate hot spots at the 

bedrock as part of remedy to address OU4.  The pilot test scope of work is designed to:  

• Evaluate the proposed volumes of the oxidant that can be injected and determine the injection rates 

• Determine the effectiveness of the oxidant on TCE degradation at the bedrock as measured through 

decrease in its concentrations in groundwater     

• Evaluate the influence of oxidant on the secondary water quality    

• Identify the site-specific challenges associated with injections to refine the injection design and thereby 

reduce unknowns during potential full-scale remediation 

2.3.1 Injection Wells and Extraction Well Installation 

The pilot test will be conducted over an area of approximately 60 feet x 100 feet.  Two injection wells (IW-1 

and IW-2) and one extraction well (EW-1) will be constructed as part of the pilot test.   Sonic drilling will be 

used to advance the borehole into the competent bedrock at the overburden/bedrock interface, and air 

hammer drilling techniques will be used to advance the borehole through the bedrock to the terminal 

borehole depth at 100-feet bgs. The three (3) 100-foot bedrock injection/extraction wells will be installed in 

the approximate locations identified on Figure 5.  The borings will be advanced a minimum of three (3) feet 

into competent bedrock using an 8- or 9-inch diameter sonic casing.  Dependent upon driller material 

availability, the permanent casing will be tremie-grouted a minimum of 3-feet into competent bedrock as the 

sonic casing is withdrawn.  The borehole will then be advanced using air hammer drilling techniques to the 

terminal depth of 100 feet bgs to allow the pilot test to be completed. 

The oxidant delivery design will consist of injecting NaMnO4  solution into the two injection wells (IW-1 and 

IW-2) after extracting the groundwater either alternately or concurrently from extraction well (EW-1) and 

dosing the extracted water with the oxidant following a closed loop recirculation method.  A submersible 

pump or similar will be used to extract groundwater into a storage tank (e.g., frac tank, or similar) where 

adequate volumes of 40 percent NaMnO4 will be diluted to a 3 percent oxidant solution prior to reinjection in 

a closed loop scenario. The extraction and injection procedures will follow the MCP requirements for 

upgradient discharges (310 CMR 40.0045(4)) with the exception of the monitoring requirements during pilot 

study implementation. The extraction and injection process is a single event during the pilot study, not a 

continuous operation that would require regular monthly monitoring. An alternative monitoring frequency as 

part of pilot study RAM performance monitoring program is proposed as described below.   

2.3.2 Monitoring Well Installation 

Three new monitoring wells (MW-46B, MW-47B, and MW-48B) will be installed prior to the pilot test using a 

combination of sonic and air hammer drilling as detailed above during injection/extraction well installation. 

Each new well will be installed using a 6-inch diameter open bore to 100 ft bgs. MW-46B will be installed 

upgradient and MW-47B and MW-48B will be installed downgradient from the recirculation area to monitor 

the capture zone of these injections.   
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2.3.3 Vertical Treatment Injection Interval 

Monitoring well MW-26B at the pilot test area is screened from about 77 to 87 feet bgs.  The depth to 

groundwater at well MW-26B is approximately 3 to 7 feet bgs (tidally influenced).  A 3 percent NaMnO4 

solution will be injected in the zone from approximately 46 feet to 89 feet bgs (treatment thickness of 43 

feet).  Oxidant injections will be performed as follows:  The overall vertical interval will be isolated in 10-foot 

segments using straddle packers for the upper intervals and a single packer to target the deepest interval.  A 

single packer will be set into the 4-inch diameter casing with a drop tube extending into the open borehole.   

A Rupe Pump ™ mixing and pumping unit or similar will be utilized to deliver the oxidant solution through a 

hose in the single packer and down hole to the open rock borehole into the formation.  This pump allows the 

application of pressure as needed to deliver the oxidant into the available pathways of the formation based 

on the indicated volume and the pre-calibrated pumping rate.  Modification of the injection approach may 

become necessary based on field conditions.  

2.3.4 Sodium Permanganate Injection Volumes, Strength, and Rates 

The injection subcontractor will prepare diluted batch volumes of the NaMnO4 solution for injection into the 

bedrock.  A total of approximately 19,000 gallons of 3 percent NaMnO4 solution will be injected through the 

two injection wells, IW-1 and IW-2.  The total volume injected will be approximately 1,064 gallons of 40 

percent NaMnO4 (sold by Carus Corporation) and 17,936 gallons of groundwater extracted using EW-1 near 

MW-26B.  This will equal approximately 9,500 gallons of 3 percent NaMnO4 for each injection well prepared 

from 532 gallons of 40 percent NaMnO4 and 8,968 gallons of extracted groundwater (Table 2-3 below).   

 

Table 2-3  Proposed Sodium Permanganate Injection Dosing 

Injection 

Wells (IW) / 

Batch 

Volume 

Approx. Top 

of Injection 

Interval (feet 

bgs) 

Approx. 

Bottom of 

Injection 

Interval 

(feet bgs) 

Approx. 

Vertical 

Injection 

Interval 

(feet) 

Approx. 

40% 

NaMnO4 

Required 

(gallons) 

Approx. 

Ground-

water 

Required 

(gallons) 

NaMnO4 

Strength 

Proposed 

for 

Injections 

(%) 

Approx. 3% 

NaMnO4 

Injection 

Volume 

(gallons/well 

or 

gallons/batch) 

Approx. 3% 

NaMnO4 

Injection 

Volume 

(gallons/vertical 

foot) 

IW-1 46 89 43 532 8,968 3 9,500 221 

IW-2 46 89 43 532 8,968 3 9,500 221 

Total - - - 1,064 17,936 - 19,000 - 

Volumes for Batch Preparation 

1,000-Gallon 

Batch 
- - - 56 944 3 1,000 - 

2,000-Gallon 

Batch 
- - - 112 1,888 3 2,000 - 

 

The diluted NaMnO4 volume of strength 3 percent solution is expected to occupy about 10 percent of the 

total pore volume in the treatment zone.  NaMnO4 dosing is primarily driven by the permanganate native 

oxidant demand (PNOD) which was assumed to be 0.15 g oxidant/kg bedrock.  This low dose, relatively low 

percentage of the pore volume and the ongoing demands of permanganate as it travels through the bedrock 

means that extensive travel of the permanganate outside of the intended treatment area is not expected. 

Dosage has been developed predominantly based upon chemical demands and should consume most of the 

oxidants in the short duration of the pilot test. 

The oxidant will be injected into one well, or both injection wells simultaneously.  The targeted injection rate 

will be approximately 1,800 to 2,400 gallons/day but will depend on mounding given the shallow 

groundwater level (4-6 feet bgs) which can potentially lead to increased groundwater levels and subsequent 
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groundwater surfacing.  Although the groundwater level is shallow, injection of 19,000 gallons of oxidant 

solution over an area of 60 feet x 100 feet is not expected to significantly increase the water level because 

of the closed loop recirculation injection method that will be followed and the deep, isolated nature of the 

injections.  Injections parameters may be modified in the field (e.g. location, flowrate, etc.) if the groundwater 

level is 2.5 feet bgs, keeping in perspective the 2 feet bgs requirement per MCP requirements.  Methods will 

be followed to avoid significant mounding such as slow injection rate, increasing oxidant amount and 

reducing volume (higher strength), or injecting into one injection well at a time.      

During the injections, the injection subcontractor will provide daily post-injection reports or summary sheets 

to BC regarding the NaMnO4 injection volumes, strength, and flow rate and injection pressure for each 

injection well.  Any changes to the oxidant injection location, volumes and strength recommended by the 

injection subcontractor (based on the capacity of bedrock to accept oxidant and other field conditions) will 

be discussed with BC prior to implementation and will be documented in the daily reports.  

2.3.5 Batch Preparation of Sodium Permanganate and Injections 

The injection contractor will prepare each 2,000-gallon batch solution of 3 percent NaMnO4 in a frac tank or 

similar by adding approximately 112 gallons of 40 percent NaMnO4 and 1,888 gallons of groundwater 

extracted from EW-1 near MW-26B and mixing within the frac tank.  The injection subcontractor may modify 

the oxidant-to-groundwater proportions based on the tank volume they intend to use.  Based on the bedrock 

capacity to accept injections and field conditions, the amount of 40 percent NaMnO4 and groundwater 

volume could change resulting in a different volume and strength.       

Typical batch preparation and injections scenario will consist of:  i) pumping required volume of 40 percent 

NaMnO4 from the drum or tote into a frac tank containing groundwater extracted using EW-1; ii) mixing the 

40 percent NaMnO4-groundwater mixture in the frac tank using appropriate electric mixer; and iii) pumping 

the mixed diluted oxidant solution from the frac tank into one or both the injections wells (EW-1 and EW-2) 

using an appropriately sized diaphragm pump.    

2.3.6 Decontamination and Investigation-Derived Waste 

Equipment deployed into bedrock and groundwater containing contaminants will be decontaminated using 

brushes, steam cleaners, and/or pressure washers.  All IDW generated during the pilot test will be stored 

appropriately and then disposed off-site.   

2.3.7 Handling Oxidant Spills 

Site personnel should be aware of potential conditions that could cause a spill and take appropriate 

preventative measures.  A neutralization solution consisting of a low concentration of hydrogen peroxide and 

food grade white vinegar will be prepared for use in the event of an oxidant spill outside the containment 

areas.  Prior to neutralization, any concentrated spills will be diluted with water to a maximum of 6 percent 

permanganate to provide for a safe neutralization reaction.  Garden-type pump sprayers filled with the 

neutralization solution will be distributed near well MW-4 prior to the start of the test.  For spills, equipment 

cleaning, and stain removal, a solution of 30 parts of 3 percent hydrogen peroxide, 40 parts of 5 percent 

white vinegar, and 30 parts of water should be used.  A quantity of 10 gallons of hydrogen peroxide-vinegar-

water mixture will be maintained on-site.  The injection subcontractor shall provide absorbent materials to be 

able to contain and cleanup small spills.  

2.3.8  Performance Monitoring 

During injections, BC will measure the ISCO process monitoring parameters during the pilot test injections.  

Process monitoring parameters will be measured once during each day (preferably at the end of day) in up to 

four monitoring wells (MW-26B, MW-46B, MW-47B, and MW-48B) and in the influent to frac tank.  The 
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process monitoring parameters will consist of groundwater oxidant concentration (colorimetric), depth to 

groundwater, conductivity, ORP, temperature, pH, and dissolved oxygen.  Additionally, the wells’ headspace 

will be monitored for potential organic vapors and oxygen and carbon dioxide using a MultiRAE meter or 

similar.  NaMnO4 in groundwater will be measured using a field colorimeter by comparing the color intensity 

with known concentration range of standards (permanganate exhibits a characteristic pink or purple color in 

groundwater).  The depth to groundwater, conductivity, ORP, temperature, pH and dissolved oxygen will be 

measured using water quality field equipment. 

Pre-Injection (Baseline) Groundwater Monitoring 

The pilot test will be performed near monitoring well MW-26B.  Groundwater TCE concentrations in MW-26B 

were up to 150,000 µg/L during the 2014 sampling events (MCP UCL limit is 50,000 µg/L).  The data 

indicated the appropriateness of selecting an area near MW-26B for the pilot test, and further, the proposed 

baseline groundwater sampling will allow for subsequent measurement of the ISCO performance.        

BC will perform one round of pre-injection (baseline) groundwater sampling for comparison with post-

injection sampling data to evaluate ISCO performance.   

Groundwater from four monitoring wells (MW-26B, MW-46B, MW-47B, and MW-48B) will be sampled one 

month before the oxidant injections and analyzed for CVOCs including TCE.  Also, the groundwater samples 

from wells MW-26B and MW-46B will be analyzed for total and dissolved metals (arsenic, barium, cadmium, 

chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium), geochemical parameters 

(alkalinity, sulfate, and chloride) and field parameters (conductivity, ORP, temperature, pH, and dissolved 

oxygen).  Metals and geochemistry data will serve as performance monitoring parameters to evaluate ISCO 

effect on secondary groundwater quality.   

Post-Injection Performance Groundwater Monitoring 

BC will perform the post-injection groundwater sampling at approximately 0.5, 1, 3, and 6 months after 

injections.  Groundwater will be sampled from four monitoring wells (MW-26B, MW-46B, MW-47B, and MW-

48B) and analyzed for CVOCs including TCE and field parameters (conductivity, ORP, temperature, pH, and 

dissolved oxygen) in each of the four sampling events.  In addition, groundwater samples from two of these 

wells (MW-26B and MW-46B) will be analyzed for total and dissolved metals (arsenic, barium, cadmium, 

chromium, hexavalent chromium, copper, iron, lead, manganese, and selenium) only at the 6-month 

sampling event.  These two wells (MW-26B and MW-46B) will also be sampled for the geochemical 

parameters (alkalinity, sulfate, and chloride) at 3 and 6 months after injection.   

The metals and geochemical parameter results will be used evaluate ISCO influence on the secondary water 

quality.  The injection of NaMnO4 is not expected to impact the bedrock groundwater quality negatively.  The 

anticipated end products from the reaction between oxidant and contaminants are carbon dioxide, oxygen, 

water and chloride with residual manganese that generally precipitates out.  Any potential mobilization of 

metals from oxidation is expected to be localized and temporary and anticipated to return to baseline 

conditions on the order of months.  These observations suggest that sensitive receptors (the river) east of 

the pilot test area will not be impacted.  

The post-injection sampling and analytical parameters and sampling times are provided in Table 2-4 below.  
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Table 2-4  Bedrock ISCO Pre-Injection and Post-Injection Sampling and Analysis 

  Pre-Injection (Baseline) and Post-Injection Sampling and Analysis 

Location VOCs (a) Total Metals (b) Dissolved Metals (b) Geochemical (c) Field Parameters(d) 

MW-26B Baseline, 0.5, 1, 3, 6 * Baseline, 6 Baseline, 6 Baseline, 3, 6 Baseline, 0.5, 1, 3, 6 

MW-46B Baseline, 0.5, 1, 3, 6  Baseline, 6 Baseline, 6 Baseline, 3, 6 Baseline, 0.5, 1, 3, 6 

MW-47B Baseline, 0.5, 1, 3, 6  - - - Baseline, 0.5, 1, 3, 6 

MW-48B Baseline, 0.5, 1, 3, 6 - - - Baseline, 0.5, 1, 3, 6 

 Notes: 

(a) VOCs - Volatile organic compounds.    

(b) Metals consists of arsenic, barium, cadmium, chromium, hexavalent chromium, copper, lead, iron, manganese, and selenium. 

(c) Geochemical consists of alkalinity, sulfate, and chloride.   

(d) Field parameters consist of dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, water levels, and oxidant.  

*Groundwater sampling intervals: 

   Baseline - Pre-injection sampling 

   0.5 - Two weeks following injection 

   1 - One month following injection 

   3 - Three months following injection 

   6 - Six months following injection 

2.4 Permeable Reactive Barrier Pilot Test 

In accordance with the approved Phase III RAP, a pilot-scale section of the PRB will be constructed during 

design, Phase IV. The objective of the pilot scale PRB construction under the RAM is to provide proof of 

concept and assess means and methods for construction and performance monitoring and to demonstrate 

the functional ability of the PRB to contain contaminants within the Site and treat impacted groundwater. 

With the exception of the very northeast corner of the Property, where source soils will be completely 

removed during the full-scale remedy, shallow overburden groundwater does not exceed Method 1 GW-3 

standards. Consequently, the objective of the PRB is to treat deep overburden groundwater as source 

removal and control, ahead of groundwater discharge to the adjacent river. Because the Site groundwater is 

tidally influenced, groundwater flow direction reverses with the tide, and contaminant impacts remain within 

the adjacent river (New Bedford Harbor Superfund Site), the PRB will also afford some treatment of 

groundwater migrating into the site from off-site (river) areas.  A gradual reduction in groundwater 

concentrations on both sides of the PRB over time will be evaluated as one measure of PRB success. 

Ultimately a trending reduction of mass flux into the river, rather than achievement of a specific numerical 

standard, is anticipated. 

Approximately 100 linear feet, or roughly one-third of the full length of the PRB, will be constructed as a pilot 

test. A layout of the proposed pilot study is included as Figure 3. The pilot-scale PRB is designed to provide 

the data needed to verify whether this approach will meet the project objectives of reducing PCB and CVOC 

mass flux to the Acushnet River while meeting the Method 1 GW-2 and GW-3 standards and be protective of 

the river as a passive remedial technique.  

2.4.1 PRB Mixture  

The PRB will be installed in a north to south configuration as shown on Figure 3.  With a total length of 100-

feet, 3-foot width and average depth to bedrock of 32-feet below ground surface (bgs), the total additives 

anticipated for construction are: 

• Zero valent iron (ZVI) – 195 tons; 

• Granular Activated Carbon (GAC) – 64 tons; and 
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• Clean pea gravel – 185 tons. 

Material specification sheets for the ZVI and the GAC are included in Appendix D. 

2.4.2 Construction of PRB 

As part of the Phase III RAP, bench-scale column treatability studies were performed using site-specific 

impacted groundwater from the most impacted well to assess media configurations that would provide the 

most effective treatment of both volatile organic compounds (VOCs) and/or PCBs. A copy of this treatability 

study is included as Appendix E.  Based on the column studies, the PRB will be a mixed media with 20 

percent (-14/+200 mesh) ZVI, 40 percent (8 x 30) GAC, and 40 percent ¼” to 3/8” washed native crushed 

gravel on a volume basis. All media will be shipped in bulk to a subcontractor and will be appropriately mixed 

and delivered to the site in supersack containers. This will eliminate the need for construction of an on-site 

mixing cell to mix the media prior to installation.   

The pilot PRB installation will be completed using a one-pass trenching method in approximately three days. 

One-pass trenching cuts a precise trench and simultaneously backfills the trench with the reactive media 

through a delivery box that extends to the bottom of the trench. This method will limit dewatering 

requirements and allow for installation of the PRB to bedrock without over-excavating deep overburden soils. 

PRB media will be supplied to the one-pass trenching machine via rubber-tired wheel loaders, moving 

between the trench location and the mixing cell. During PRB installation activities, an additional 400 cy of 

PCB-impacted soils will be generated for stabilization, off-site transportation and disposal at an approved 

facility. Trench spoils will be staged in a lined area pending sampling, stabilization, and loadout.  

Because this pilot study section of the PRB is being constructed to the intended full-scale remedy design, the 

area will be restored to grade and capped consistent with the asphalt cap requirements of the AOC and the 

TSCA Determination contained therein. Note that restoring disturbed areas to existing paved conditions is 

planned for the pilot study RAM, however final shoreline restoration for the full Site during full scale 

implementation may or may not include asphalt capping 

2.4.3 Mounding Calculations  

The design of the PRB mixed media, 20% ZVI, 40% pea gravel and 40% GAC is significantly more permeable 

than the surrounding formation, therefore no mounding is anticipated.  With PRB media permeability 

expected to be 5 – 10 times the surrounding formation permeability, this high contrast will promote flow 

through the PRB media compared to around or underneath the PRB. Modeling at other sites supports this 

preferential flow through the PRB in high contrast permeability scenarios, compared to early PRBs that may 

have been installed with high sand contents (to reduce reagent/media costs) and low permeability contrasts. 

2.4.4 Hydraulic Control  

Since this is a passive groundwater remedy, no hydraulic control is proposed. 

2.4.5 Expected Byproducts  

Based upon the results of the treatability study completed (Appendix E), no regulated byproducts are 

expected.  

2.4.6 Post Application Groundwater Monitoring Plan 

The purpose of this well network will be to monitor PRB efficiency and potential tidal influences from the 

Acushnet River. The pilot PRB monitoring wells consist of seven new shallow overburden wells installed just 

below the peat layer (assumed 12-22 feet bgs, “I” designation wells), and six new deep overburden 

monitoring wells, constructed immediately over the bedrock surface (assumed 24 - 34 feet bgs, “D” 

designation wells). Existing monitoring well MW-17D will serve as a fourth deep overburden monitoring point 
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for performance monitoring of the pilot scale PRB. Groundwater will be sampled from each proposed 

monitoring well depicted in Figure 3 (a total of thirteen shallow and deep overburden wells, located within, 

upgradient and downgradient of the PRB) and analyzed for CVOCs, PCBs, and select geochemical 

parameters during each of the six sampling events.   

Pilot-scale PRB performance monitoring will be undertaken through groundwater monitoring within the PRB 

and to the shore and landward sides of the PRB. Post-installation groundwater sampling will be performed at 

approximately 2 weeks, 1 month, 3 months, 6 months, and 9 months after installation of the PRB. 

The post-application sampling and analytical parameters and sampling times are provided in Table 2-45 

below.  

 

Table 2-5  PRB Performance Sampling and Analysis 

Location CVOCs (a) Geochemical (b) Field Parameters(c) 

MW-17D Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-37I Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-37D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-38I Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-38D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-39I Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-39D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-40I Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-40D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-41I Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-41D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-42I Baseline, 0.5, 1, 3, 6, 9  Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

MW-42D Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 Baseline, 0.5, 1, 3, 6, 9 

Notes: 

(a) CVOCs – Chlorinated Volatile organic compounds.    

(b) Geochemical consists of alkalinity, nitrate, nitrite, sulfate, and chloride.   

(c) Field parameters consist of dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, and water levels.  

*Groundwater sampling intervals: 

   Baseline - Pre-installation sampling 

   0.5 - Two weeks following installation 

   1 - One month following installation 

   3 - Three months following installation 

   6 - Six months following installation 
   9 - Nine months following installation 
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REFERENCE NOTE:

1. THE TOPOGRAPHIC INFORMATION (I.E., EXISTING GROUND SURFACE

ELEVATION CONTOURS) INCLUDED ON FIGURE 2-2 OF AECOM, PHASE II

COMPREHENSIVE SITE ASSESSMENT, SEPTEMBER 2015 WAS COLLECTED

UTILIZING NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD 29).  THE

TOPOGRAPHIC INFORMATION (I.E., EXISTING SURFACE CONTOURS) DEPICTED

HERE WAS APPROXIMATED UTILIZING AUTOCAD SOFTWARE AND CONVERTED

FROM NGVD 29 TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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MAY CHANGE BASED ON OBSERVATIONS DURING IMPLEMENTATION.
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Appendix A: Historical Groundwater Elevations 

 

 

 



Table 1ATable 1ATable 1ATable 1A

MW-15D DNAPL Gauging and Recovery SummaryMW-15D DNAPL Gauging and Recovery SummaryMW-15D DNAPL Gauging and Recovery SummaryMW-15D DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

MW-15D

DateDateDateDate

Depth to Depth to Depth to Depth to 

GroundwaterGroundwaterGroundwaterGroundwater

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL DNAPL DNAPL DNAPL 

Thickness Thickness Thickness Thickness 

(inches)(inches)(inches)(inches)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ml)(ml)(ml)(ml)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (ml)Removed (ml)Removed (ml)Removed (ml)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(gal)(gal)(gal)(gal)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (gal)Removed (gal)Removed (gal)Removed (gal) Tide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At Measurement

5/19/2014 NM 7 8 to 16 350 350 0.09 0.09 NR

6/2/2014 5.03 4.5 8 to 16 350 700 0.09 0.18 NR

6/16/2014 NM 4.5 5.5 160 860 0.04 0.23 NR

6/30/2014 NM 6 5 150 1010 0.04 0.27 NR

7/27/2014 4.49 3.5 3.4 100 1110 0.03 0.29 low tide

8/18/2014 3.85 3 3.4 100 1210 0.03 0.32 3/4 of high

9/22/2014 5.46 5 6.8 200 1410 0.05 0.37 3/4 of high; ebbing

10/6/2014 5.48 3 1.4 40 1450 0.01 0.38 low tide

10/22/2014 4.93 4 6.8 200 1650 0.05 0.44 low tide

11/3/2014 5.74 4 0.0 1.25 1651 0.00 0.44 low tide

11/17/2014 4.43 4 3.4 100 1751 0.03 0.46 Mid-tide; ebbing

12/8/2014 2.76 4 5.1 150 1901 0.04 0.50 high tide

12/23/2014 2.94 3.5 2.7 80 1981 0.02 0.52 high tide

1/6/2015 6.35 3.5 2.5 75 2056 0.02 0.54 low tide

1/19/2015 5.07 3 3.4 100 2156 0.03 0.57 low tide

2/6/2015 NM 3 0.7 20 2176 0.01 0.57 not  noted

2/23/2015

3/9/2015 3.78 6 4.2 125 2301 0.03 0.61 high tide

3/23/2015 3.13 5.5 5.1 150 2451 0.04 0.65 high tide

4/13/2015 5.46 1 1.0 30 2481 0.01 0.66 3/4 of high tide; ebbing tide

4/27/2015 3.05 2.5 1.7 50 2531 0.01 0.67 3/4 of  high tide; ebbing tide

5/11/2015 4.65 2.5 1.0 30 2561 0.01 0.68 3/4 of high tide; ebbing tide

5/26/2015 4.91 4 1.7 50 2611 0.01 0.69 mid flow tide

6/3/2015 4.99 2.5 1.7 50 2661 0.01 0.70 low tide

6/16/2015 3.89 4.5 1.7 50 2711 0.01 0.72 3/4 high tide, ebbing tide

6/29/2015 4.28 trace 0.1 2 2713 0.00 0.72 Mid-tide; ebbing

7/16/2015 4.87 2.5 0.7 20 2733 0.01 0.72 low tide

7/27/2015 4.78 2.5 0.8 25 2758 0.01 0.73 1/4  of low, flood tide

8/14/2015 5.29 2.5 0.5 15 2773 0.00 0.73 low tide

8/28/2015 2.28 2 0.3 10 2783 0.00 0.74 3/4 of high tide; ebbing tide

9/8/2015 5.66 1.75 0.2 5 2788 0.00 0.74 ebbing tide; nearly at low

9/29/2015 4.24 3 1.0 30 2818 0.01 0.74 ebbing tide; 1/2 way to low

10/5/2015 3.13 2.5 0.7 20 2838 0.01 0.75 flow tide, nearly high

10/19/2015 3.25 2 0.8 25 2863 0.01 0.76 ebbing, 3/4 of high

11/2/2015 4.01 2 0.7 20 2883 0.01 0.76 high tide

11/24/2015 5.73 2 0.7 20 2903 0.01 0.77 Flowing tide; near high tide

12/31/2015 5.54 3 4.2 125 3028 0.03 0.80 Flowing tide; near high tide

1/11/2016 2.39 3 5.1 150 3178 0.04 0.84 high tide

2/12/2016 2.89 3.5 2.5 75 3253 0.02 0.86 high tide

3/18/2016 4.1 2.25 1.0 30 3283 0.01 0.87 flowing tide, closer to low than high

4/13/2016 4.16 2.25 1.0 30 3313 0.01 0.88 flowing tide, closer to low than high

6/9/2016 4.11 0 0.0 0 3313 0.00 0.88 NR

7/7/2016 4.09 0 0.0 0 3313 0.00 0.88 NR

7/20/2016 2.60 0 0.0 0 3313 0.00 0.88 NR

9/20/2016 2.66 0 0.0 0 3313 0.00 0.88 Flowing tide, closer to high

10/12/2016 NM 0.25 0.0 0 3313 0.00 0.88 Ebbing tide; closer to low

10/19/2016 NM 0.00 0.0 0 3313 0.00 0.88 Flowing tide; closer to high

10/26/2016 NM 0.00 0.0 0 3313 0.00 0.88 Ebbing tide; closer to low

11/2/2016 NM 0.25 0.0 0 3313 0.00 0.88 Flowing tide; closer to high

11/9/2016 NM 0.25 0.0 0 3313 0.00 0.88 Near low tide
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Table 1ATable 1ATable 1ATable 1A

MW-15D DNAPL Gauging and Recovery SummaryMW-15D DNAPL Gauging and Recovery SummaryMW-15D DNAPL Gauging and Recovery SummaryMW-15D DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

DateDateDateDate

Depth to Depth to Depth to Depth to 

GroundwaterGroundwaterGroundwaterGroundwater

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL DNAPL DNAPL DNAPL 

Thickness Thickness Thickness Thickness 

(inches)(inches)(inches)(inches)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ml)(ml)(ml)(ml)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (ml)Removed (ml)Removed (ml)Removed (ml)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(gal)(gal)(gal)(gal)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (gal)Removed (gal)Removed (gal)Removed (gal) Tide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At Measurement

11/23/2016 NM 5* 0.0 0 3313 0.00 0.88 Near high tide

1/4/2017 3.00 1 0.0 0 3313 0.00 0.88 flowing tide, near high

1/18/2017 3.22 NM 0.0 3313 0.00 0.88

flowing tide, near high; DNAPL within 

sediment in well was removed during 

redevelop-ment

1/27/2017 3.29 0.2 0.0 3313 0.00 0.88

flowing tide, midway to high; DNAPL 

blebs recovered but not measurable

2/22/2017 4.6 0.9 0.0 0 3313 0.00 0.88

Near low tide, with tide beginning to 

come back in;  DNAPL blebs recovered 

but not measureable.

3/2/2017 3.01 1.1 0.0 0 3313 0.00 0.88

High tide; tide just beginning to go back 

out.

3/9/2017 5.15 1.25 0.0 0 3313 0.00 0.88

Near low tide; DNAPL blebs recovered, 

but not measureable.

3/17/2017 3.66 1.25 0.0 0 3313 0.00 0.88 Flow tide, close to high tide

4/6/2017 NM 0.9 0.0 0 3313 0.00 0.88 mid-tide, slightly closer to low

4/17/2017 3.57 0.25 0.0 0 3313 0.00 0.88 ebbing tide; closer to low

5/5/2017 4.42 0.75 0.0 0 3313 0.00 0.88 ebbing tide, near low

5/17/2017 3.31 1 0.0 0 3313 0.00 0.88 flowing tide, closer to high

5/26/2017 5.1 0.25 0.0 0 3313 0.00 0.88 flowing tide, just after low tide

6/6/2017 4.08 0.25 0.0 0 3313 0.00 0.88 flowing tide, closer to low than high

6/23/2017 5.1 1 0.0 0 3313 0.00 0.88 flowing tide; closer to low than high

7/7/2017 4.39 0.9 0.0 0 3313 0.00 0.88 flowing tide; closer to low than high

7/20/2017 4.86 0.9 0.0 0 3313 0.00 0.88 flowing tide; closer to low than high

112112112112 3313331333133313 0.880.880.880.88

Notes:Notes:Notes:Notes:

For the total volume recovered calculation, a value of 12 ounces was used for the first two recovery events.

The site could not be acessed on 2/23/2015 due to accumulation of ice and snow near the access gates.

*  This measurement was of accumulated silt with layers of DNAPL interspersed.  This well was subsequently redeveloped.

Volume is estimated; includes DNAPL only - recovered water is not included in estimate

Total Volume from MW-15D:Total Volume from MW-15D:Total Volume from MW-15D:Total Volume from MW-15D:
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Table 1BTable 1BTable 1BTable 1B

MW-15B DNAPL Gauging and Recovery SummaryMW-15B DNAPL Gauging and Recovery SummaryMW-15B DNAPL Gauging and Recovery SummaryMW-15B DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

MW-15B

DateDateDateDate

Depth to Depth to Depth to Depth to 

Groundwater Groundwater Groundwater Groundwater 

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL DNAPL DNAPL DNAPL 

Thickness Thickness Thickness Thickness 

(inches)(inches)(inches)(inches)

Recovery Event Recovery Event Recovery Event Recovery Event 

Volume Volume Volume Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Event Recovery Event Recovery Event Recovery Event 

Volume (ml)Volume (ml)Volume (ml)Volume (ml)

Cumulative Cumulative Cumulative Cumulative 

Recovery Recovery Recovery Recovery 

Volume (ml)Volume (ml)Volume (ml)Volume (ml)

Recovery Event Recovery Event Recovery Event Recovery Event 

Volume (gal)Volume (gal)Volume (gal)Volume (gal)

Cumulative Cumulative Cumulative Cumulative 

Recovery Recovery Recovery Recovery 

Volume (Gal)Volume (Gal)Volume (Gal)Volume (Gal) Tide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At Measurement

5/19/2014 0

6/2/2014 0

6/16/2014 0

6/30/2014 0

7/27/2014 0

8/18/2014 0

9/22/2014 0

10/6/2014 4.63 3 1.0 30 30 0.01 0.01 low tide

10/22/2014 4.82 3.5 3.4 100 130 0.03 0.03 low tide  

11/3/2014 5.46 3 3.4 100 230 0.03 0.06 low tide

11/17/2014 4.98 2.5 2.5 75 305 0.02 0.08 mid-tide; ebbing

12/8/2014 4.98 3.5 2.5 75 380 0.02 0.10 high tide

12/23/2014 3.43 2.5 2.5 75 455 0.02 0.12 high tide

1/6/2015 4.62 3 2.5 75 530 0.02 0.14 low tide

1/19/2015 6.04 3 2.0 60 590 0.02 0.16 low tide

2/6/2015 NM 3 0.7 20 610 0.01 not noted

3/9/2015 4.11 4.5 3.4 100 710 0.03 0.18 high tide

3/23/2015 4.78 5 4.2 125 835 0.03 0.22 high tide

4/13/2015 5.07 1.5 2.5 75 910 0.02 0.24 3/4 of high tide, ebbing tide

4/27/2015 4.7 3.5 2.0 60 970 0.02 0.25 Flow tide, nearly high

5/11/2015 4.99 5.5 2.0 60 1030 0.02 0.27 3/4 of high tide, ebbing tide

5/26/2015 5.13 2.5 0.8 25 1055 0.01 0.27 mid flow tide

6/3/2015 5.33 2 1.7 50 1105 0.01 0.29 low tide

6/16/2015 4.38 2.5 1.0 30 1135 0.01 0.29 3/4 of high tide, ebbing tide

6/29/2015 4.42 2.5 0.7 20 1155 0.01 0.30 mid-tide; ebbing

7/16/2015 4.49 1 0.5 15 1170 0.00 0.30 low tide

7/27/2015 4.46 1.5 0.3 10 1180 0.00 0.31 1/4  of low, flood tide

8/14/2015 4.46 3 0.7 20 1200 0.01 0.31 low tide

8/28/2015 3.96 2.5 0.5 15 1215 0.00 0.32 3/4 of high tide; ebbing tide

9/8/2015 5.13 2.75 0.8 25 1240 0.01 0.32 ebbing tide; nearly at low

9/29/2015 4.46 2 0.5 15 1255 0.00 0.33 ebbing tide; 1/2 way to low

10/5/2015 4.1 2 0.3 10 1265 0.00 0.33 flow tide, nearly high

10/19/2015 3.72 1.5 0.5 15 1280 0.00 0.33 ebbing, 3/4 of high

11/2/2015 4.34 1.5 0.5 15 1295 0.00 0.34 high tide

11/24/2015 5.57 2 0.7 20 1315 0.01 0.34 Flow tide, nearly high

12/31/2015 5.42 3 3.4 100 1415 0.03 0.37 Flowing tide; near high tide

1/11/2016 4.34 2.5 2.5 75 1490 0.02 0.39 high tide

2/12/2016 2.85 3 1.7 50 1540 0.01 0.40 high tide

3/18/2016 4.95 1.5 7.6 225 1765 0.06 0.46 flowing tide; closer to low than high

4/13/2016 4.95 1.5 0.8 25 1790 0.01 0.47 flowing tide; closer to low than high

6/9/2016 5.07 1.45 6.8 20 1810 0.01 0.47 high tide

7/7/2016 4.21 1 5.7 17 1827 0.00 0.48 Low tide

7/20/2016 4.37 0.51 3.4 10 1837 0.00 0.48 low tide

9/20/2016 3.75 0 0.0 0 1837 0.00 0.48 Flowing tide, closer to high

10/12/2016 NM 1 0.0 0 1837 0.00 0.48 Ebbing tide; closer to low

10/19/2016 NM <0.25 0.0 0 1837 0.00 0.48 Flowing tide; closer to high

10/26/2016 NM 0.25 0.0 0 1837 0.00 0.48 Ebbing tide; closer to low

11/2/2016 NM 0.25 0.0 0 1837 0.00 0.48 Flowing tide; closer to high

11/9/2016 NM 0.25 0.0 0 1837 0.00 0.48 Near low tide
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Table 1BTable 1BTable 1BTable 1B

MW-15B DNAPL Gauging and Recovery SummaryMW-15B DNAPL Gauging and Recovery SummaryMW-15B DNAPL Gauging and Recovery SummaryMW-15B DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

DateDateDateDate

Depth to Depth to Depth to Depth to 

Groundwater Groundwater Groundwater Groundwater 

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL DNAPL DNAPL DNAPL 

Thickness Thickness Thickness Thickness 

(inches)(inches)(inches)(inches)

Recovery Event Recovery Event Recovery Event Recovery Event 

Volume Volume Volume Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Event Recovery Event Recovery Event Recovery Event 

Volume (ml)Volume (ml)Volume (ml)Volume (ml)

Cumulative Cumulative Cumulative Cumulative 

Recovery Recovery Recovery Recovery 

Volume (ml)Volume (ml)Volume (ml)Volume (ml)

Recovery Event Recovery Event Recovery Event Recovery Event 

Volume (gal)Volume (gal)Volume (gal)Volume (gal)

Cumulative Cumulative Cumulative Cumulative 

Recovery Recovery Recovery Recovery 

Volume (Gal)Volume (Gal)Volume (Gal)Volume (Gal) Tide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At Measurement

11/23/2016 NM 0.5 0.0 0 1837 0.00 0.48 Near high tide

1/5/2017 3.74 1.31 0.0 0 1837 0.00 0.48 flowing tide, near high

1/18/2017 3.5 1.32 0.0 0 1837 0.00 0.48

flowing tide, near high; ; DNAPL 

blebs recovered but not measurable

1/27/2017 3.57 0.87 0.0 0 1837 0.00 0.48

flowing tide, midway to high; DNAPL 

blebs recovered but not measurable

2/22/2017 3.88 0.9 0.0 0 1837 0.00 0.48

Near low tide, with tide beginning to 

come back in;  DNAPL blebs 

recovered but not measureable.

3/2/2017 4.33 1.5 0.0 0 1837 0.00 0.48

High tide; tide just beginning to go 

back out.

3/9/2017 4.33 1.75 0.0 0 1837 0.00 0.48

Near low tide; DNAPL blebs 

recovered, but not measureable.

3/17/2017 5.27 1.25 0.0 0 1837 0.00 0.48 Flow tide, close to high tide

4/6/2017 NM 1.25 0.0 0 1837 0.00 0.48 mid-tide, slightly closer to low

4/17/2017 3.73 4.25 8 225 2062 0.06 0.54 ebbing tide; closer to low; 

5/5/2017 4.62 1 2 60 2122 0.02 0.56 ebbing tide, near low

5/17/2017 3.72 2.75 <2 <50 2172 <0.01 0.57 flowing tide, closer to high

5/26/2017 4.49 1 2 50 2222 0.01 0.58

Just after low tide, tide beginning to 

flow

6/6/2017 3.64 1.25 0.3 10 2232 0.00 0.58 flowing tide, closer to low than high

6/23/2017 4.65 0.25 0.0 0 2232 0.00 0.58 flowing tide, closer to low than high

7/7/2017 4.40 0.75 0.0 0 2232 0.00 0.58 flowing tide; closer to low than high

7/20/2017 4.94 1.25 1.7 50 2282 0.01 0.59 flowing tide; closer to low than high

88888888 2282228222822282 0.590.590.590.59

Notes:

DNAPL was not observed at a measureable thickness in MW-15B until September 29, 2014

The site could not be acessed on 2/23/2015 due to accumulation of ice and snow near the access gates.

Volume is estimated; includes DNAPL only - recovered water is not included in estimate

Total Volume to Date from MW-15B:Total Volume to Date from MW-15B:Total Volume to Date from MW-15B:Total Volume to Date from MW-15B:
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Table 1CTable 1CTable 1CTable 1C

RW-1S DNAPL Gauging and Recovery SummaryRW-1S DNAPL Gauging and Recovery SummaryRW-1S DNAPL Gauging and Recovery SummaryRW-1S DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

RW-1S

DateDateDateDate

Depth to Depth to Depth to Depth to 

GroundwaterGroundwaterGroundwaterGroundwater

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL Thickness DNAPL Thickness DNAPL Thickness DNAPL Thickness 

(inches)(inches)(inches)(inches)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume Volume Volume Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume (ml)Volume (ml)Volume (ml)Volume (ml)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (ml)Removed (ml)Removed (ml)Removed (ml)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume (gal)Volume (gal)Volume (gal)Volume (gal)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (gal)Removed (gal)Removed (gal)Removed (gal) Tide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At Measurement

9/20/2016 2.85 0 0-Jan 0 0 0.00 0.00 Flowing tide, closer to high

10/12/2016 NM 0 0 0 0 0.00 0.00 Ebbing tide; closer to low

10/19/2016 NM 0 0 0 0 0.00 0.00 Flowing tide; closer to high

10/26/2016 NM 0 0 0 0 0.00 0.00 Ebbing tide; closer to low

11/2/2016 NM 0 0 0 0 0.00 0.00 Flowing tide; closer to high

11/9/2016 NM 0 0 0 0 0.00 0.00 Near low tide

11/23/2016 NM 0 0 0 0 0.00 0.00 Near high tide

1/4/2017 2.38 0 0 0 0 0.00 0.00 flowing tide, near high

1/17/2017 2.57 0 0 0 0.00 0.00 flowing tide, near high

1/27/2017 2.19 0 0 0 0 0.00 0.00 flowing tide, midway to high

2/22/2017 2.41 0 0 0 0 0.00 0.00

Near low tide, with tide beginning to 

come back in; 

3/2/2017 2.53 0 0 0 0 0.00 0.00

High tide; tide just beginning to go 

back out.

3/9/2017 2.79 0 0 0 0 0.00 0.00

Near low tide; DNAPL blebs recovered, 

but not measureable.

3/17/2017 2.44 0 0 0 0 0.00 0.00 Flow tide, close to high tide

4/6/2017 NM 0 0 0 0 0.00 0.00 mid-tide, slightly closer to low

4/17/2017 2.41 0 0 0 0 0.00 0.00 ebbing tide; closer to low

5/5/2017 2.24 0 0 0 0 0.00 0.00 ebbing tide, near low

5/17/2017 2.11 0 0 0 0 0.00 0.00 flowing tide, closer to high

5/26/2017 1.82 0 0 0 0 0.00 0.00 Just after low tide, flowing tide

6/6/2017 2.13 0 0 0 0 0.00 0.00 flowing tide, closer to low than high

6/23/2017 2.52 0 0 0 0 0.00 0.00 flowing tide, closer to low than high

7/7/2017 2.06 0 0 0 0 0.00 0.00 flowing tide; closer to low than high

7/20/2017 2.45 0 0 0 0 0.00 0.00 flowing tide; closer to low than high

0000 0000 0.000.000.000.00Total Volume from RW-1S:Total Volume from RW-1S:Total Volume from RW-1S:Total Volume from RW-1S:
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Table 1DTable 1DTable 1DTable 1D

RW-1B DNAPL Gauging and Recovery SummaryRW-1B DNAPL Gauging and Recovery SummaryRW-1B DNAPL Gauging and Recovery SummaryRW-1B DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

RW-1BRW-1BRW-1BRW-1B

DateDateDateDate

Depth to Depth to Depth to Depth to 

GroundwaterGroundwaterGroundwaterGroundwater

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL Thickness DNAPL Thickness DNAPL Thickness DNAPL Thickness 

(inches)(inches)(inches)(inches)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume (ml)Volume (ml)Volume (ml)Volume (ml)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (ml)Removed (ml)Removed (ml)Removed (ml)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume (gal)Volume (gal)Volume (gal)Volume (gal)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (gal)Removed (gal)Removed (gal)Removed (gal) Tide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At MeasurementTide Cycle At Measurement

9/20/2016 3.61 0 0 0 0 0 0 Flowing tide, closer to high

10/12/2016 NM 0 0 0 0 0 0 Ebbing tide; closer to low

10/19/2016 NM 0 0 0 0 0 0 Flowing tide; closer to high

10/26/2016 NM 0 0 0 0 0 0 Ebbing tide; closer to low

11/2/2016 NM 0 0 0 0 0 0 Flowing tide; closer to high

11/9/2016 NM 0 0 0 0 0 0 Near low tide

11/23/2016 NM 0 0 0 0 0 0 Near high tide

1/4/2017 3.81 0 0 0 0 0 0 flowing tide, near high

1/18/2017 4.11 0 0 0 0 0 0 flowing tide, near high;

1/27/2017 3.99 0 0 0 0 0 0 flowing tide, midway to high

2/22/2017 4.87 0 0 0 0 0 0

Near low tide, with tide beginning to 

come back in; 

3/2/2017 3.50 0 0 0 0 0 0

High tide; tide just beginning to go back 

out.

3/9/2017 5.36 0 0 0 0 0 0

Near low tide; DNAPL blebs recovered, 

but not measureable.

3/17/2017 4.23 0 0 0 0 0 0 Flow tide, close to high tide

4/6/2017 NM 0 0 0 0 0 0 mid-tide, slightly closer to low

4/17/2017 3.92 0 0 0 0 0 0 ebbing tide; closer to low

5/5/2017 4.06 0 0 0 0 0 0 ebbing tide, near low

5/17/2017 4.06 0 0 0 0 0 0 flowing tide, closer to high

5/26/2017 5.44 0 0 0 0 0 0 Just after low tide, flowing tide

6/6/2017 4.68 0 0 0 0 0 0 flowing tide, closer to low than high

6/23/2017 4.22 0 0 0 0 0 0 flowing tide, closer to low than high

7/7/2017 4.75 0 0 0 0 0 0 flowing tide, closer to low than high

7/20/2017 5.36 0 0 0 0 0 0 flowing tide; closer to low than high

0000 0000 0000Total Volume from RW-1B:Total Volume from RW-1B:Total Volume from RW-1B:Total Volume from RW-1B:
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Table 1ETable 1ETable 1ETable 1E

RC-1 DNAPL Gauging and Recovery SummaryRC-1 DNAPL Gauging and Recovery SummaryRC-1 DNAPL Gauging and Recovery SummaryRC-1 DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

RC-1RC-1RC-1RC-1

DateDateDateDate

Depth to Depth to Depth to Depth to 

GroundwaterGroundwaterGroundwaterGroundwater

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL DNAPL DNAPL DNAPL 

Thickness Thickness Thickness Thickness 

(inches)(inches)(inches)(inches)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume Volume Volume Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume Volume Volume Volume 

(ml)(ml)(ml)(ml)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (ml)Removed (ml)Removed (ml)Removed (ml)

Recovery Recovery Recovery Recovery 

Event Event Event Event 

Volume Volume Volume Volume 

(gal)(gal)(gal)(gal)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed (gal)Removed (gal)Removed (gal)Removed (gal)

Tide Cycle At Measurement/Tide Cycle At Measurement/Tide Cycle At Measurement/Tide Cycle At Measurement/

Comments on RecoveryComments on RecoveryComments on RecoveryComments on Recovery

9/20/2016 3.44 0 0 0 0 0 0 Flowing tide, closer to high

10/12/2016 NM <0.25 0 0 0 0 0 Ebbing tide; closer to low

10/19/2016 NM <0.25 0 0 0 0 0 Flowing tide; closer to high

10/26/2016 NM <0.25 0 0 0 0 0 Ebbing tide; closer to low

11/2/2016 NM 0.25 0 0 0 0 0 Flowing tide; closer to high

11/9/2016 NM 0.25 0 0 0 0 0 Near low tide

11/23/2016 NM 0.25 0 0 0 0 0 Near high tide

1/4/2017 3.91 0.1875 0 0 0 0 0 flowing tide, near high

1/18/2017 3.50 0.25 0 0 0 0

flowing tide, near high; DNAPL blebs 

recovered but not measurable

1/27/2017 4.75 0.2 0 0 0 0 0

flowing tide, midway to high; DNAPL 

blebs recovered but not measurable

2/22/2017 5.45 0.2 0 0 0 0

Near low tide, with tide beginning to 

come back in; 

3/2/2017 3.85 0.2 0 0 0 0 0

High tide; tide just beginning to go 

back out.

3/9/2017 6.00 0.2 0 0 0 0 0

Near low tide; DNAPL blebs recovered, 

but not measureable.

3/17/2017 4.51 0.25 0 0 0 0 Flow tide, close to high tide

4/6/2017 NM 0.25 0 0 0 0 0 mid-tide, slightly closer to low

4/17/2017 4.37 0 0 0 0 0 0 ebbing tide; closer to low

5/5/2017 5.26 0.25 0 0 0 0 0 ebbing tide, near low

5/17/2017 4.11 0.25 0 0 0 0 0 flowing tide, closer to high

5/26/2017 5.95 0.25 0 0 0 0.00 0.00 Just after low tide, flowing tide

6/6/2017 4.95 0.25 0 0 0 0.00 0.00 flowing tide, closer to low than high

6/23/2017 4.95 0.25 0 0 0 0.00 0.00 flowing tide, closer to low than high

7/7/2017 5.17 0.25 0 0 0 0.00 0.00 flowing tide, closer to low than high

7/20/2017 5.69 0.25 0 0 0 0.00 0.00 flowing tide; closer to low than high

0000 0000 0000Total Volume from RC-1:Total Volume from RC-1:Total Volume from RC-1:Total Volume from RC-1:
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Table 1FTable 1FTable 1FTable 1F

RW-1D DNAPL Gauging and Recovery SummaryRW-1D DNAPL Gauging and Recovery SummaryRW-1D DNAPL Gauging and Recovery SummaryRW-1D DNAPL Gauging and Recovery Summary

Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA Aerovox, 740 Belleville Avenue, New Bedford, MA 

RTN 4-0601RTN 4-0601RTN 4-0601RTN 4-0601

RW-1D

DateDateDateDate

Depth to Depth to Depth to Depth to 

GroundwaterGroundwaterGroundwaterGroundwater

(ft)(ft)(ft)(ft)

Approximate Approximate Approximate Approximate 

DNAPL DNAPL DNAPL DNAPL 

Thickness Thickness Thickness Thickness 

(inches)(inches)(inches)(inches)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ounces)(ounces)(ounces)(ounces)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(ml)(ml)(ml)(ml)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed Removed Removed Removed 

(ml)(ml)(ml)(ml)

Recovery Recovery Recovery Recovery 

Event Volume Event Volume Event Volume Event Volume 

(gal)(gal)(gal)(gal)

Cumulative Cumulative Cumulative Cumulative 

Volume Volume Volume Volume 

Removed Removed Removed Removed 

(gal)(gal)(gal)(gal)

Tide Cycle At Measurement/Tide Cycle At Measurement/Tide Cycle At Measurement/Tide Cycle At Measurement/

Comments on RecoveryComments on RecoveryComments on RecoveryComments on Recovery

9/20/2016 3-Jan 0 0 0 0 0 0 Flowing tide, closer to high

10/12/2016 NM 1.5 0 0 0 0 0 Ebbing tide; closer to low

10/19/2016 NM 1.5 0 0 0 0 0 Flowing tide; closer to high

10/26/2016 NM 2 0 0 0 0 0 Ebbing tide; closer to low

11/2/2016 NM 2 0 0 0 0 0 Flowing tide; closer to high

11/9/2016 NM 2 0 0 0 0 0 Near low tide

11/23/2016 NM 3 0 0 0 0 0 Near high tide

1/4/2017 3.37 3.375 0 0 0 0 0 flowing tide, near high

1/18/2017 3.59 3.25 0 0 0 0 0

flowing tide, near high; DNAPL blebs 

recovered but not measurable

1/27/2017 4.22 2.78 0 0 0 0 0

flowing tide, midway to high; DNAPL 

blebs recovered but not measurable

2/22/2017 4.92 3.9 41 1200 1200 0.32 0.32

Near low tide, with tide beginning to 

come back in; 

3/2/2017 3.34 1.25 3 100 1300 0.03 0.34

High tide; tide just beginning to go back 

out.

3/9/2017 5.51 1.25 7 200 1500 0.05 0.40

Near low tide; DNAPL blebs recovered, 

but not measureable.

3/17/2017 3.99 0.875 2 50 1550 0.01 0.41 Flow tide, close to high tide

4/6/2017 NM 0.8 0 0 1550 0.00 0.41 mid-tide, slightly closer to low

4/17/2017 3.85 0.9 0 0 1550 0.00 0.41 ebbing tide; closer to low

5/5/2017 4.73 1 8 250 1800 0.07 0.48 ebbing tide, near low

5/17/2017 3.57 0.5 <1 25 1825 0.01 0.48 flowing tide, closer to high

5/26/2017 5.39 0.5 0 0 1825 0.00 0.48 Just after low tide, tide beginning to flow

6/6/2017 4.42 0.75 0 0 1825 0.00 0.48 flowing tide, closer to low than high

6/23/2017 5.42 0.9 0 0 1825 0.00 0.48 flowing tide, closer to low than high

7/7/2017 4.68 0.5 0 0 1825 0.00 0.48 flowing tide, closer to low than high

7/20/2017 5.16 0.9 0 0 1825 0.00 0.48 flowing tide; closer to low than high

85858585 1825182518251825 0.480.480.480.48Total Volume from RW-1D:Total Volume from RW-1D:Total Volume from RW-1D:Total Volume from RW-1D:
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Appendix B: Tidal Study 
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Section 1 

Groundwater Flow Model 
This report presents a numerical groundwater flow model that was developed to evaluate, confirm and, 
where appropriate, refine the understanding of groundwater behavior in and around the Former Aerovox 
property (Site) to support the development of a Phase III Remedial Action Plan.  A calibrated groundwater 
model was developed as an estimation of current groundwater behavior and was subsequently used to: 
• Evaluate how groundwater would be influenced by the implementation of various remedial 

alternatives that may be considered; 
• Assess whether, and the degree to which remedial alternatives would require groundwater 

management (e.g., groundwater extraction, containment, etc.); and 
• Provide an initial evaluation of approaches for groundwater management, if required. 
This model was constructed as a screening level exercise and additional data collection may be required 
to further refine the model to decrease uncertainty in the results. 

1.1 Model Construction 
The Modular Three-dimensional Finite Difference Groundwater Flow Model (MODFLOW) was selected for 
the groundwater flow simulation.  This modeling code was developed by the United States Geological 
Survey (McDonald and Harbaugh, 1988) in the early 1980’s based on theoretical flow behavior defined 
by Darcy’s Law. The MODFLOW code is well proven and is accepted by industry and by regulatory 
agencies for application to porous media flow systems, and remains today as the de facto standard code 
for groundwater modeling.  The specific version of MODFLOW used was MODFLOW 2000, and the 
graphical user interface used to input the model components into the model was Groundwater Vistas 6 
from Environmental Simulations, Inc. 

Site data, including in-situ hydraulic conductivity test (slug test) results, soil characteristics described in 
borings, and water elevation data collected from the monitoring wells, were used to construct and 
calibrate the model. These data and information are available in the “Phase II Comprehensive Site 
Assessment” (AECOM, September 2015).  The model also incorporated publicly available regional data, 
where available, such as the USGS Digital Elevation Model (DEM) data to provide regional surface 
topography 

1.1.1 Model Domain 
The model domain (Figure 1-1) consists of a grid of 150 columns and 200 rows covering an area that is 
approximately 0.43 square miles in extent.  The Site is located near the center of the grid.  The columns 
and rows are of a uniform 20 feet (ft) by 20 ft size (Figure 1-2).  The eastern edge of the model is 
bounded by the Acushnet River, while the western edge is based off of a ground surface elevation 
contour of 10 ft above Mean Sea Level (MSL) by the North American Vertical Datum of 1988 (NAVD).  
The model is extended approximately 1500 ft north and south of the property boundaries.   

The model was constructed with three layers (Figure 1-3).  These layers were incorporated into the model 
to represent significant hydrostratigraphic units within the domain, as described below.  Both the 
thickness and the elevation of these layers vary horizontally to account for spatial changes in topography 
and stratigraphy.  The top and bottom elevations of the hydrostratigraphic units in the vicinity of the Site 
were estimated based on Site boring logs. These values were contoured using the kriging method to 



Groundwater Modeling Report Section 1 

 

 
1-2 

P:\AVX\New_Bedford\Groundwater_Model\Model_Report\MR072916(gw_mod_rpt).docx 

create layer surfaces that were imported into the model by the modeling software.  In model areas 
located outside the boundaries of the Site, where subsurface boring data are limited or unavailable, 
thicknesses and elevations were assumed for the stratigraphic units based on the geologic 
understanding of the extent of these units.  The bottom of the lowermost unit modeled (Layer 3) was 
assigned a constant elevation of -300 ft NAVD. 

The nature of the various stratigraphic units beneath the Site, and the conceptual model of groundwater 
flow are described in Section 2.2 of the Phase II Comprehensive Site Assessment (CSA).  The 
hydrostratigraphic units incorporated into the model include: 
• Model Layer 1:  Artificial Fill and Peat Units. 
• Model Layer 2:  Glacial Outwash and Till 
• Model Layer 3:  Bedrock 

1.1.2 Boundary Conditions 
Boundary conditions are simulations of natural and artificial features, such as streams, drains, 
extractions wells, surficial recharge, etc., that control water entering and leaving a model’s domain. The 
boundary conditions for this particular model are described in the sections below.   

1.1.2.1 Inflow of Water 

The flow of water into the model was simulated by applying a constant head boundary to a single row of 
cells along the western edge of the model.  The elevation of this constant head boundary was modified 
during the calibration of the model to a final value of 4.1 ft NAVD.  This boundary condition is 
represented on Figure 1-4 

In addition to the constant head boundary a surface recharge boundary was applied to the topmost layer 
of the model.  A single recharge value of 10 inches/year was utilized over the model domain.    

1.1.2.2 Outflow of Water 

The flow of water out of the model was simulated by applying a constant head boundary to the area of 
the model domain that represents the Acushnet River.  This constant head boundary was set to a 
constant elevation of 0 ft NAVD to generate the heads adjacent to the river that are representative of a 
low-tide condition.  Tidal variations in the Acushnet River, as presented in the Phase II CSA reach an 
elevation of approximately -1 ft NAVD. However these are transient conditions and an elevation of -1 ft in 
the steady-state version of the model calculated heads at the Site that were too low relative to heads 
measured at the site.  This boundary condition is represented on Figure 1-4. 

1.1.2.3 Sheet Pile Wall 

The code’s hydraulic barrier module was utilized to simulate the existing sheet-pile walls along the 
shoreline of the property and the adjacent Precix property.  These hydraulic barriers were simulated 
across the thickness of model layer 1, which represents the fill and peat units.  The hydraulic barrier was 
given a thickness of 1 ft and a hydraulic conductivity of 1E-07 centimeters/second (cm/sec).  These 
values may not match the actual properties of the sheet-pile but they provide the necessary degree of 
impermeability to reduce tidal fluctuations in the fill unit behind them, as was documented in the 
Phase II CSA.  These boundary conditions are represented on Figure 1-4. 

1.1.3 Hydrogeologic Properties of Layers 
The table below identifies the hydraulic conductivities assigned to each of the model layers.  In addition, 
Figure 1-5 presents a cross-section from the model that illustrates the distribution of hydraulic 
conductivities across the Site.  The horizontal hydraulic conductivities assigned to each of the units 
(denoted as Kx and Ky, or, Kx,y, since horizontal K is assumed the same regardless of flow direction in 
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this model) were initially approximated from soil descriptions from soil borings and slug test results from 
wells as reported in the Phase II CSA.  The values were subsequently refined during the calibration 
process.  Thus, the hydraulic conductivity values assigned to the model, following calibration, are as 
follows: 
 

Table 1-1.  Hydraulic Conductivity 

Unit Model Layer Kx,y (ft/day) Kz (ft/day) 

Fill Unit 1 18.1 1.81 

Fill Unit where Peat is Present 1 18.1 0.0002834 

Glacial Outwash/Till 2 34.1 3.41 

Bedrock 3 8.96 8.96 

It was assumed for units of generally consistent grain size (i.e., Glacial Outwash) that the vertical 
hydraulic conductivity (Kz) was at least one-half order of magnitude less than the Kx,y.  This assumption 
is consistent with the literature, which indicates Kz to Kx,y ratios ranging from 0.1 to 0.95 for 
unconsolidated deposits, with the more granular deposits, such as sand exhibiting the higher ratios and 
clay-dominated deposits exhibiting the lower ratios (Spitz and Moreno, 1996).  The degree of anisotropy 
of hydraulic conductivity in the bedrock unit has not been defined.  As such the same value was utilized 
for the horizontal and vertical hydraulic conductivities for the bedrock unit.   

The fill unit simulated as Layer 1 of the groundwater flow model was separated into two sub-units.  The 
first represents the fill in areas where it is not underlain by peat materials.  The second sub-unit 
represents the areas where the fill is underlain by peat materials, as delineated in the Phase II CSA.  For 
the second sub-unit the vertical conductivity of the layer was reduced significantly from 1.81 feet/day 
(ft/day) to 0.0002834 ft/day to represent the relative impermeability of the peat materials to vertical 
flow.  This alteration was necessary to produce the heads in the fill near the river that are minimally 
effected by tidal fluctuations that are described in Section 2.1, below. 

1.2 Model Calibration  
The groundwater flow model was calibrated under steady-state conditions by comparing model 
calculated groundwater levels to monitoring well levels measured on May 28, 2015.  These 
measurements were taken during a low-tide condition, which is the state that the Steady-state version of 
the groundwater model was developed to simulate.  A total of 47 measurements were utilized for the 
calibration.  Several other well readings were not used, including five overburden wells, GZ-2, MW-1, 
MW-2A, MW-3 (AVX), and MW-4A.  Readings from these five wells were suspected of representing 
perched conditions above the peat, which the groundwater model, as designed, is unable to simulate. 

To obtain the best-fit correlation between model-calculated water levels and measured water levels, the 
hydraulic conductivity of the units, recharge values and the elevations of the constant head boundaries 
were subjected to adjustments; these adjustments were made within the range of values expected for 
the type of deposit or boundary condition. 

A plot comparing the measured (observed) groundwater head elevations to model-computed 
groundwater heads, as well as statistics to evaluate the degree to which the model values match the 
observed values, is provided in Figure 1-7.  These statistics indicate that model calculated groundwater 
elevations in the final calibrated model match well to actual groundwater elevation measurements 
obtained on May 28, 2015.  This comparison yields a high correlation coefficient of 0.96, a mean 
absolute error of -0.2 ft, and a normalized root mean square error (RMS) of 8.5%, all considered 
indicators of a reasonable match between modeled and observed values. 
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The calibrated steady-state groundwater head equipotential contours for the Fill unit (Layer 1), Glacial 
Outwash Unit (Layer 2), and Bedrock Unit (Layer 3), are displayed in Figures 1-8, 1-9, and 1-10, 
respectively.  Figure 1-11 provides a cross-section across the model domain, showing a vertical profile of 
groundwater head value contours. 

1.3 Model Sensitivity  
To determine the degree of uncertainty associated with the calibrated model, a sensitivity analysis was 
performed by varying the hydraulic conductivity (both horizontal and vertical) of all units by factors of 2, 
one-half order of magnitude, and one order of magnitude.  For each variation of the model, the resulting 
Sum of Square Residuals was calculated.  The statistical results of the sensitivity analyses are 
summarized in the following tables. 
 

Table 1-2.  Horizontal Conductivity Sensitivity – Sum of Square Residuals 

Factor Relative to 
Calibrated Values Fill 

Fill where Peat is 
Present Glacial Outwash Bedrock 

0.1 2.66 10.66 6.00 2.49 

0.5 2.36 4.54 4.98 1.80 

0.5 2.10 2.30 3.19 1.51 

1 1.91 1.91 1.91 1.91 

2 1.70 1.79 1.68 5.86 

5 1.53 1.87 5.40 31.14 

10 1.84 2.24 12.25 79.68 

 
Table 1-3.  Vertical Conductivity Sensitivity – Sum of Square Residuals 

Factor Relative to 
Calibrated Values Fill 

Fill where Peat is 
Present Glacial Outwash Bedrock 

0.1 8.47 1.91 21.91 21.87 

0.5 4.11 1.91 8.79 9.54 

0.5 2.32 1.91 3.04 3.25 

1 1.91 1.91 1.91 1.91 

2 1.75 1.90 1.58 1.56 

5 1.67 1.89 1.50 1.54 

10 1.65 1.88 1.49 1.57 

These statistics indicate that the groundwater model is sensitive to horizontal hydraulic conductivity 
variations in the Glacial Outwash and Bedrock units, particularly to increases in the horizontal 
conductivity of the bedrock.  The model is also sensitive to reductions in the vertical conductivity of 
recharge to these units.  While some variations produced statistically slightly better results than the 
calibrated model, particularly increases in the vertical conductivity of the Glacial Outwash and Bedrock 
Units, the empirically derived values taken from the Phase II CSA were maintained in the Model.  
Additional hydraulic testing in the future could provide additional data to refine these values. 
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1.4 Conversion to Transient Operation  
The tidal cycle within the Acushnet River has significant impact on the groundwater elevation and flow 
directions at the Site.  The alternating flow directions caused by the tidal fluctuations present a 
complication for the evaluation of remedial alternatives.  The remedial alternative selected will need to 
meet its design objectives at both low tide and high tide conditions.  As such the calibrated steady-state 
groundwater model was converted to operate on a transient basis with a simulated tidal cycle to 
evaluate the effects these variations have on the effectiveness of each alternative in preventing 
migration of site constituents and the amount of groundwater management required. 

The transient model was developed to first run a steady-state simulation in order to generate starting 
heads for the transient component of the simulation.  The tidal cycles documented in the Phase II CSA 
varied between approximately 4.2 and -1.0 ft NAVD. A starting steady-state head level of 1.5 ft NAVD was 
selected to produce an approximately average condition in the model prior to the transient portion of the 
simulation. 

After the steady-state starting heads were calculated the model was run in transient mode for a 
simulated period of approximately 3.5 days, representing 7 tidal cycles.  During this period the head 
levels in the constant-head boundary condition representing the Acushnet River were varied.  The heads 
are varied in hourly increments to create a sinusoidal variation that approximates the tidal cycles 
documented in the Phase II CSA.  These cycles have high tide elevations of 4.2 ft NAVD and low tide 
elevations of -1 ft NAVD.  Simulating multiple repetitions of the tidal cycle was necessary to confirm that 
groundwater elevations would return after each cycle to levels estimated by the steady-state model and 
not drift new levels.   

The boundary condition representing the Acushnet River was copied from layer 1 to also be simulated in 
layer 2 and 3.  This was found to be necessary to propagate the observed tidal fluctuations through the 
Glacial Outwash and Bedrock units.  This is consistent with the Site Conceptual Model, which assumes 
that the Acushnet River is in direct hydraulic communication with these units. 

Once the transient simulation was developed, the transient parameters specific storage (Ss), specific 
yield (Sy) and effective porosity (ne) were adjusted to control the tidal variations within the aquifers to 
produce simulated head variations in the target wells to match the variations documented in Appendix H 
of the Phase II CSA.  The values selected are documented in Table 2-1 below.  Since it is assumed that 
all three units are behaving as unconfined aquifers, the specific storage is negligible relative to the 
specific yield, which is the ratio of the fraction of the bulk aquifer volume that a given aquifer will yield 
when all the water is allowed to drain out of it.  This value is always less than the effective porosity. 
 

Table 2-1.  Transient Properties 

Unit Model Layer Specific Storage (ft-1) Specific Yield Effective Porosity 

Fill Unit 1 5e-005 0.20 0.30 

Glacial Outwash/Till 2 5e-005 0.22 0.25 

Bedrock 3 5e-005 0.05 0.10 
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Section 2 

Simulations of Remedial Alternative 
The transient model was used as the basis for a series of simulations that were used to evaluate the 
effect of the various remedial alternatives on groundwater flow, and to estimate potential groundwater 
management needs for the alternatives.  The various remedial alternatives that were simulated are 
discussed below.  The specific objectives of the simulations included the following: 
• Evaluate the effectiveness of the proposed remedial alternatives on preventing the migration of 

impacted groundwater off-Site. 
• Estimate the amount of groundwater that might be required to be managed to meet remedial 

objectives (i.e., to mitigate off-property migration of dissolved-phase constituents and reduce the 
potential for unacceptable groundwater level increase [e.g., groundwater mounding, flooding]). 

In the modeled remedial alternative scenarios discussed below that include groundwater extraction, it 
was assumed that wells would be used to extract groundwater.  However, other technologies may be 
considered in the detailed design, such as french drains.  Note that the number of extraction wells 
assumed in each scenario, and their position and rate of pumping, are meant to be generally 
representative and would be subject to modification and optimization in the detailed design if a given 
alternative is selected. 

2.1 Remedial Scenario 1 – Fully Enclosing Barrier Wall with Low 
Permeability Cap 

Remedial Scenario 1 modifies the transient simulation discussed in Section 2.1, above, by simulating a 
low-permeability barrier wall across the unconsolidated Fill/Peat and Glacial Outwash/Till units 
simulated in layers 1 and 2.  This barrier wall was simulated to surround the eastern half of the property, 
as shown on Figures 2-1.  This extent was selected to contain the groundwater impacted that is above 
GW-3 groundwater criteria.  The wall was simulated using the horizontal flow barrier module with a 
thickness of 1 foot and a hydraulic conductivity of 1E-07 cm/sec.  A low-permeability surface cap was 
also simulated over the extent of the contained area by reducing the surface recharge to 0 inches/year 
in this area. 

The groundwater flow model indicates (Figures 2-2 and 2-3) that the barrier wall would likely reduce the 
amplitude of tidal fluctuation in the Glacial Outwash unit (Layer 2).  Only layer 2 is presented as the 
glacial outwash unit is the principal transmissive unconsolidated unit.  The barrier wall does not fully 
dampen the tidal cycle in the contained overburden, however, since the tidally affected bedrock remains 
in direct communication with the overlying overburden. 

In addition, the barrier wall does not prevent the discharge of impacted groundwater from the 
overburden units to the Acushnet River.  Particle flow tracking indicates that vertical communication 
between the overburden layers and the underlying bedrock will allow water to flow vertically downward 
into the bedrock, bypassing underneath the Barrier Wall, before discharging to the river.  The barrier wall 
does, however, reduce the estimated groundwater flux through the contained overburden by 
approximately 50%.  This is due to the more circuitous route groundwater from the overburden units 
must take to discharge to the river, as well as the reduced gradients and tidal fluctuations caused by the 
barrier wall. 
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The groundwater equipotential contours for Scenario 1 in Layer 2 at low and high tide conditions are 
presented in Figures 2-4 and 2-5, respectively.  The groundwater equipotential contours for Scenario 1 in 
cross-section at low and high tide are presented in Figures 2-5 and 2-6, respectively. 

2.2 Remedial Scenario 2 – Fully Enclosing Barrier Wall with Low 
Permeability Cap and Groundwater Extraction  

Remedial Scenario 2 modifies Scenario 1 by adding constant flux boundaries to simulate extraction 
wells within the contained area.  Five wells were simulated, three along the downgradient edge of the 
contained area and two along the upgradient edge (Figures 2-6).  The extraction rates of the wells were 
adjusted iteratively until no groundwater discharged out of the contained overburden at either high or 
low tide conditions.  This condition was achieved with the three downgradient wells extracting 
15 gallons/minute (GPM) each and the two upgradient wells extracting ten GPM each for a total of 
65 GPM. 

The groundwater equipotential contours for Scenario 2 in Layer 2 at low and high tide conditions are 
presented in Figures 2-7 and 2-8, respectively.  The groundwater equipotential contours for Scenario 2 in 
cross-section at low and high tide are presented in Figures 2-9 and 2-10, respectively. 

2.3 Remedial Scenario 3 – Passive Reactive Barrier with Lateral 
Barrier walls and Low Permeability Cap 

Remedial Scenario 3 modifies the transient simulation described in Section 2.1 by simulating a Passive 
Reactive Barrier (PRB) along the shoreline of the property across the unconsolidated Fill/Peat and 
Glacial Outwash/Till units (Figures 2-1).  This PRB was simulated using the horizontal flow barrier module 
with a thickness of 3 ft and a hydraulic conductivity of 28 ft/day.  This conductivity is similar to the 
modeled hydraulic conductivity of the glacial outwash unit, which is 34 ft/day.  To direct groundwater 
flow through the PRB rather than around the northern or southern edges of the PRB, the northern and 
southern barrier walls simulated in Scenarios 1 and 2 are also included in Scenario 3.  Scenario 3 does 
not, however, utilize an upgradient barrier wall along the western edge of the contained area. 

Flow direction through the PRB alternates with the tidal fluctuations.  As a result, the PRB is only treating 
impacted Site groundwater during lower tide conditions.  Based on preliminary mass balance 
calculations from the model approximately 99% of water existing in the contained area of the glacial 
outwash materials will pass through the PRB.  During high tide the flow direction is reversed and water 
enters the contained area from the Acushnet River, through the PRB.  During high tide some 
groundwater flows from the contained area of the glacial outwash deposits downward into the bedrock 
unit.  The rate of this downward flow, however, is similar to the rate of upward flow from the bedrock 
during low tide conditions.  This indicates that little net flux is expected between these two units in the 
contained area following construction of the PRB and lateral hydraulic barriers. 

The groundwater equipotential contours for Scenario 3 in Layer 2 at low and high tide conditions are 
presented in Figures 2-12 and 2-13, respectively.  The groundwater equipotential contours for 
Scenario 3 in cross-section at low and high tide are presented in Figures 2-14 and 2-15, respectively. 
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Section 3 

Conclusions 
The following conclusions have been made from the groundwater flow model simulations conducted to 
evaluate remedial alternative scenarios for the former Aerovox property: 
• The construction of a hydraulic barrier installed to the bedrock will require groundwater control 

measures in the form of groundwater extraction to maintain inward and upward hydraulic gradients 
into the area to prevent migration of Site COCs in the overburden offsite. 

• Groundwater extraction rates to maintain hydraulic control of heads within the simulated hydraulic 
barrier throughout a tidal cycle can be expected to be on the order of 65 gallons per minute. 

• Groundwater extraction within the overburden units has the potential to capture some of the 
impacted groundwater within the shallow bedrock unit. 

• A PRB installed across the unconsolidated units at the downgradient side of the property can be 
expected to treat nearly all water in the overburden units impacted by site constituents when paired 
with parallel hydraulic barriers to prevent lateral migration around the PRB. 
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Section 4 

Limitations 
This groundwater model, like all others, cannot simulate groundwater behavior with absolute certainty, 
but rather provides an estimate of flow behavior based on the current understanding of subsurface 
conditions at the Site.  Missing information, or data gaps, are addressed to the extent possible using 
assumptions that are based on general geologic principles, regional geologic data, where available and 
ascertainable, or information generated from studies performed in like settings that are documented in 
the scientific literature.  The use of these indirect sources of data creates a level of uncertainty, as 
conditions may be different from those assumed.   Sensitivity analyses have been performed in an 
attempt to quantify uncertainties.  However, despite all efforts to reduce or quantify uncertainty, 
subsurface conditions may nonetheless exist that are not predictable and which could result in 
groundwater behavior that is significantly different than that simulated by the groundwater model. 
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REMEDIAL SCENARIO 2 RESULTS AT HIGH TIDE - LAYER 2
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FIGURE 2-9
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FIGURE 2-10
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FIGURE 2-11
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FIGURE 2-12
REMEDIAL SCENARIO 3 RESULTS AT LOW TIDE - LAYER 2
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FIGURE 2-13
REMEDIAL SCENARIO 3 RESULTS AT HIGH TIDE - LAYER 2
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FIGURE 2-14
REMEDIAL SCENARIO 3 RESULTS AT LOW TIDE - CROSS-SECTION
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FIGURE 2-15
REMEDIAL SCENARIO 3 RESULTS AT HIGH TIDE - CROSS-SECTION

FORMER AEROVOX FACILITY, NEW BEDFORD, MAAu
tho

r: C
Me

yn
 Pa

th:
 P:

\G
IS\

AV
X\

Sc
en

ari
o3

_H
igh

_T
ide

_X
Se

cti
on

.m
xd

West EastCross-Section Along Row #103

Cross-Section at 2 x Vertical Exageration

Legend
Groundwater Equipotential Contour (Arrows Indicate Flow Direction)

Constant Head Boundary

Passive Reactive Barrier

Dry Cell

Western Side Boundary Passive Reactive Barrier



Plan for Application of Remedial Additives 

 

 

C 

M:\AVX\New_Bedford\152448_Aerovox Phase IV and Pilot\Draft\Reports\Pilot Study RAM\Remedial Additives\Aerovox Remedial Additives Plan_DRAFT_to_Client.docx 

Appendix C: Safety Data Sheets 



 

Hydrogen Peroxide, 3% w/w 
Safety Data Sheet   
according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations 

Date of issue: 02/17/2014 Revision date: 10/31/2017 Supersedes: 01/06/2016 Version: 1.3 

 

10/31/2017 EN (English US)  Page 1 

 

SECTION 1: Identification 
 

1.1. Identification 

Product form : Mixtures 

Product name : Hydrogen Peroxide, 3% w/w 

Product code : LC15450 
 

1.2. Recommended use and restrictions on use 

Use of the substance/mixture : For laboratory and manufacturing use only. 

Recommended use : Laboratory chemicals 

Restrictions on use : Not for food, drug or household use 
 

1.3. Supplier 

LabChem Inc 
Jackson's Pointe Commerce Park Building 1000, 1010 Jackson's Pointe Court 
Zelienople, PA 16063 - USA 
T 412-826-5230 - F 724-473-0647 
info@labchem.com - www.labchem.com 
 

1.4. Emergency telephone number 

Emergency number : CHEMTREC: 1-800-424-9300 or 011-703-527-3887 
 
 

SECTION 2: Hazard(s) identification 
 

2.1. Classification of the substance or mixture 

GHS-US classification 

Skin corrosion/irritation 
Category 2 

H315 Causes skin irritation 

Serious eye damage/eye 
irritation Category 1 

H318 Causes serious eye damage 

     

Full text of H statements : see section 16 
 

 

2.2. GHS Label elements, including precautionary statements 

GHS-US labeling 

Hazard pictograms (GHS-US) : 

 

GHS05 

     

Signal word (GHS-US) : Danger 

Hazard statements (GHS-US) : H315 - Causes skin irritation 
H318 - Causes serious eye damage 

Precautionary statements (GHS-US) : P264 - Wash exposed skin thoroughly after handling 
P280 - Wear protective gloves, eye protection 
P302+P352 - IF ON SKIN: Wash with plenty of soap and water 
P305+P351+P338 - If in eyes: Rinse cautiously with water for several minutes. Remove contact 
lenses, if present and easy to do. Continue rinsing 
P310 - Immediately call a poison center or doctor/physician 
P321 - Specific treatment (see ... on this label) 
P332+P313 - If skin irritation occurs: Get medical advice/attention 
P362+P364 - Take off contaminated clothing and wash it before reuse 

 

2.3. Other hazards which do not result in classification 

Other hazards not contributing to the 
classification 

: None under normal conditions. 

2.4. Unknown acute toxicity (GHS US) 

Not applicable 

SECTION 3: Composition/Information on ingredients 
 

3.1. Substances 

Not applicable 
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3.2. Mixtures 
 

Name Product identifier % GHS-US classification 

Water 
 

(CAS-No.) 7732-18-5 97 Not classified 

Hydrogen Peroxide, 30% w/w 
 

(CAS-No.) 7722-84-1 3 Ox. Liq. 1, H271 
Acute Tox. 4 (Oral), H302 
Acute Tox. 4 (Inhalation), H332 
Skin Corr. 1A, H314 

 

 
 

 

Full text of hazard classes and H-statements : see section 16 
 

SECTION 4: First-aid measures 
 

4.1. Description of first aid measures 

First-aid measures general : Never give anything by mouth to an unconscious person. If you feel unwell, seek medical 
advice (show the label where possible). 

First-aid measures after inhalation : Allow victim to breathe fresh air. Allow the victim to rest. 

First-aid measures after skin contact : Wash with plenty of soap and water. Wash contaminated clothing before reuse. If skin irritation 
occurs: Get medical advice/attention. 

First-aid measures after eye contact : Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to 
do. Continue rinsing. Immediately call a poison center or doctor/physician. 

First-aid measures after ingestion : Rinse mouth. Do NOT induce vomiting. Obtain emergency medical attention. 
 

4.2. Most important symptoms and effects (acute and delayed) 

Symptoms/effects after skin contact : Causes skin irritation. 

Symptoms/effects after eye contact : Causes serious eye damage. 
 

4.3. Immediate medical attention and special treatment, if necessary 

No additional information available 

SECTION 5: Fire-fighting measures 
 

5.1. Suitable (and unsuitable) extinguishing media 

Suitable extinguishing media : Foam. Dry powder. Carbon dioxide. Water spray. Sand. 

Unsuitable extinguishing media : Do not use a heavy water stream. 
 

5.2. Specific hazards arising from the chemical 

No additional information available 
 

5.3. Special protective equipment and precautions for fire-fighters 

Firefighting instructions : Use water spray or fog for cooling exposed containers. Exercise caution when fighting any 
chemical fire. Prevent fire-fighting water from entering environment. 

Protection during firefighting : Do not enter fire area without proper protective equipment, including respiratory protection. 

SECTION 6: Accidental release measures 
 

6.1. Personal precautions, protective equipment and emergency procedures 

6.1.1. For non-emergency personnel 

Protective equipment : Safety glasses. Gloves. 

Emergency procedures : Evacuate unnecessary personnel. 

6.1.2. For emergency responders 

Protective equipment : Equip cleanup crew with proper protection. 

Emergency procedures : Ventilate area. 
 

6.2. Environmental precautions 

Prevent entry to sewers and public waters. Notify authorities if liquid enters sewers or public waters. 
 

6.3. Methods and material for containment and cleaning up 

Methods for cleaning up : Soak up spills with inert solids, such as clay or diatomaceous earth as soon as possible. Collect 
spillage. Store away from other materials. 

 

6.4. Reference to other sections 

See Heading 8. Exposure controls and personal protection. 



Hydrogen Peroxide, 3% w/w 
Safety Data Sheet 
according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations 

 

10/31/2017 EN (English US)  3/7 
 

SECTION 7: Handling and storage 
 

7.1. Precautions for safe handling 

Precautions for safe handling : Wash hands and other exposed areas with mild soap and water before eating, drinking or 
smoking and when leaving work. Provide good ventilation in process area to prevent formation 
of vapor. 

Hygiene measures : Wash exposed skin thoroughly after handling. 
 

7.2. Conditions for safe storage, including any incompatibilities 

Storage conditions : Keep only in the original container in a cool, well ventilated place away from : incompatible 
materials, combustible materials. Keep container closed when not in use. 

Incompatible products : Strong bases. Strong reducing agents. metals. combustible materials. 

Incompatible materials : Sources of ignition. Direct sunlight. 
 

SECTION 8: Exposure controls/personal protection 
 

8.1. Control parameters 
 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

ACGIH ACGIH TWA (mg/m³) 1.4 mg/m³ 

ACGIH ACGIH TWA (ppm) 1 ppm 

OSHA OSHA PEL (TWA) (mg/m³) 1.4 mg/m³ 

OSHA OSHA PEL (TWA) (ppm) 1 ppm 

IDLH US IDLH (ppm) 75 ppm 

NIOSH NIOSH REL (TWA) (mg/m³) 1.4 mg/m³ 

NIOSH NIOSH REL (TWA) (ppm) 1 ppm 
 

Water (7732-18-5) 

Not applicable 
 
 

 

 

8.2. Appropriate engineering controls 

Appropriate engineering controls : Emergency eye wash fountains should be available in the immediate vicinity of any potential 
exposure. 

 

8.3. Individual protection measures/Personal protective equipment 

Personal protective equipment: 

Face shield. Gloves. Safety glasses. 

   
   

Hand protection: 

Wear protective gloves 
 

Eye protection: 

Chemical goggles or safety glasses 
 

Skin and body protection: 

Wear suitable protective clothing 
  

Respiratory protection: 

Respiratory protection not required in normal 
conditions 
  

Other information: 

Do not eat, drink or smoke during use. 
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SECTION 9: Physical and chemical properties 
 

9.1. Information on basic physical and chemical properties 

Physical state : Liquid 
  

Color : Colorless 
  

Odor : None. 
  

Odor threshold : No data available 
  

pH : No data available 
  

Melting point : No data available 
  

Freezing point : No data available 
  

Boiling point : No data available 
  

Flash point : No data available 
  

Relative evaporation rate (butyl acetate=1) : No data available 
  

Flammability (solid, gas) : Non flammable. 
  

Vapor pressure : No data available 
  

Relative vapor density at 20 °C : No data available 
  

Relative density : No data available 
  

Specific gravity / density : 1 

Solubility : Soluble in water. 
  

Log Pow : No data available 
  

Auto-ignition temperature : No data available 
  

Decomposition temperature : No data available 
  

Viscosity, kinematic : No data available 
  

Viscosity, dynamic : No data available 
  

Explosion limits : No data available 
  

Explosive properties : No data available 
  

Oxidizing properties : No data available 
  

 

9.2. Other information 

No additional information available 

SECTION 10: Stability and reactivity 
 

10.1. Reactivity 

No additional information available 
 

10.2. Chemical stability 

Unstable on exposure to light. 
 

10.3. Possibility of hazardous reactions 

Not established. 
 

10.4. Conditions to avoid 

Direct sunlight. Extremely high or low temperatures. 
 

10.5. Incompatible materials 

Strong reducing agents. Strong bases. metals. combustible materials. 
 

10.6. Hazardous decomposition products 

oxygen. 

SECTION 11: Toxicological information 
 

11.1. Information on toxicological effects 

 

Likely routes of exposure : Inhalation; Skin and eye contact  
 

Acute toxicity : Not classified 
 
 

 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

ATE US (oral) 500 mg/kg body weight 

ATE US (gases) 4500 ppmV/4h 



Hydrogen Peroxide, 3% w/w 
Safety Data Sheet 
according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations 

 

10/31/2017 EN (English US)  5/7 
 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

ATE US (vapors) 11 mg/l/4h 

ATE US (dust, mist) 1.5 mg/l/4h 
 

Water (7732-18-5) 

LD50 oral rat � 90000 mg/kg 

ATE US (oral) 90000 mg/kg body weight 
 

Skin corrosion/irritation : Causes skin irritation. 

Serious eye damage/irritation : Causes serious eye damage. 

Respiratory or skin sensitization : Not classified 

Germ cell mutagenicity : Not classified 

Carcinogenicity : Not classified 
 

 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

IARC group 3 - Not classifiable 
 
 

Reproductive toxicity : Not classified 

Specific target organ toxicity – single exposure : Not classified 
 

 
 
 

Specific target organ toxicity – repeated 
exposure 

: Not classified 

 

 
 
 

Aspiration hazard : Not classified 
 
 

Potential Adverse human health effects and 
symptoms 

: Based on available data, the classification criteria are not met. 

Symptoms/effects after skin contact : Causes skin irritation. 

Symptoms/effects after eye contact : Causes serious eye damage. 

SECTION 12: Ecological information 
 

12.1. Toxicity 

No additional information available 
 

 
 
 

 

12.2. Persistence and degradability 

Hydrogen Peroxide, 3% w/w  

Persistence and degradability Not established. 
 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

Persistence and degradability Not established. 
 

Water (7732-18-5) 

Persistence and degradability Not established. 
 

 

12.3. Bioaccumulative potential 

Hydrogen Peroxide, 3% w/w  

Bioaccumulative potential Not established. 
 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

Bioaccumulative potential Not established. 
 

Water (7732-18-5) 

Bioaccumulative potential Not established. 
 

 

12.4. Mobility in soil 

No additional information available 
 
 
 

 
 

12.5. Other adverse effects 
 

Effect on the global warming : No known effects from this product.  

GWPmix comment : No known effects from this product. 
 

 

Other information : Avoid release to the environment. 
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SECTION 13: Disposal considerations 
 

13.1. Disposal methods 

Waste disposal recommendations : Dispose in a safe manner in accordance with local/national regulations. 

Ecology - waste materials : Avoid release to the environment. 

SECTION 14: Transport information 

Department of Transportation (DOT) 

In accordance with DOT 

Not regulated 

 

SECTION 15: Regulatory information 
 

15.1. US Federal regulations 

Hydrogen Peroxide, 3% w/w 

SARA Section 311/312 Hazard Classes Immediate (acute) health hazard 
 

All components of this product are listed, or excluded from listing, on the United States Environmental Protection Agency Toxic 
Substances Control Act (TSCA) inventory 

 
 
 
 
 

Hydrogen Peroxide, 30% w/w (7722-84-1) 

SARA Section 311/312 Hazard Classes Reactive hazard 
Immediate (acute) health hazard 

 
 
 
 
 
 
 
 
 
 
 

15.2. International regulations 

CANADA 
No additional information available 
 
 
 
 

EU-Regulations 
No additional information available 
 
 
 

 

National regulations 
No additional information available 
 

 
 
   

15.3. US State regulations 
 

 California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer, 
developmental and/or reproductive harm 

 
 
 
 
 
 

SECTION 16: Other information 
 

Revision date : 10/31/2017 

Other information : None. 
 

Full text of H-phrases: see section 16: 

---
--- 

H271 May cause fire or explosion; strong oxidizer 

---
--- 

H302 Harmful if swallowed 

---
--- 

H314 Causes severe skin burns and eye damage 

---
--- 

H315 Causes skin irritation 

---
--- 

H318 Causes serious eye damage 

---
--- 

H332 Harmful if inhaled 
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NFPA health hazard : 2 - Materials that, under emergency conditions, can cause 
temporary incapacitation or residual injury. 

 

NFPA fire hazard : 0 - Materials that will not burn under typical dire conditions, 
including intrinsically noncombustible materials such as 
concrete, stone, and sand. 

NFPA reactivity : 1 - Materials that in themselves are normally stable but can 
become unstable at elevated temperatures and pressures. 

NFPA specific hazard : OX - Materials that posses oxidizing properties. 
 

Hazard Rating 

Health : 2 Moderate Hazard - Temporary or minor injury may occur 

Flammability : 0 Minimal Hazard - Materials that will not burn 

Physical : 1 Slight Hazard - Materials that are normally stable but can become unstable (self-react) at high 
temperatures and pressures. Materials may react non-violently with water or undergo 
hazardous polymerization in the absence of inhibitors. 

Personal protection  : B 

 B - Safety glasses, Gloves 
 
 

 
SDS US LabChem 

 
Information in this SDS is from available published sources and is believed to be accurate. No warranty, express or implied, is made and LabChem Inc assumes no liability resulting from the use of this 
SDS. The user must determine suitability of this information for his application. 



SAFETY DATA SHEET

1. Identification

Product identifier RemOx® L ISCO Reagent

Other means of identification Not available.

Recommended use Liquid oxidant recommended for applications that require a concentrated permanganate solution.

Recommended restrictions Use in accordance with supplier's recommendations.

Manufacturer / Importer / Supplier / Distributor information

Manufacturer/Supplier CARUS CORPORATION

Address 315 Fifth Street,

Peru, IL 61354, USA

Telephone 815 223-1500 - All other non-emergency inquiries about the product should be
directed to the company

E-mail salesmkt@caruscorporation.com

Website www.caruscorporation.com

Contact person Dr. Chithambarathanu Pillai

Emergency Telephone For Hazardous Materials [or Dangerous Goods] Incidents ONLY

(spill, leak, fire, exposure or accident), call CHEMTREC at

CHEMTREC®, USA: 001 (800) 424-9300

CHEMTREC®, Mexico (Toll-Free - must be dialed from within country):
01-800-681-9531

CHEMTREC®, Other countries: 001 (703) 527-3887

2. Hazard(s) identification

Category 2Oxidizing liquidsPhysical hazards

Category 4Acute toxicity, oralHealth hazards

Category 1BSkin corrosion/irritation

Category 1Serious eye damage/eye irritation

Category 3 respiratory tract irritationSpecific target organ toxicity, single exposure

Not classified.OSHA defined hazards

Label elements

Signal word Danger

Hazard statement May intensify fire; oxidizer. Harmful if swallowed. Causes severe skin burns and eye damage. May
cause respiratory irritation.

Precautionary statement

Prevention Keep away from heat. Take any precaution to avoid mixing with combustibles. Keep/Store away
from clothing//combustible materials. Use only outdoors or in a well-ventilated area. Do not
breathe mist or vapor. Wear protective gloves/protective clothing/eye protection/face protection.
Do not eat, drink or smoke when using this product. Wash thoroughly after handling.

Response In case of fire: Use water for extinction. If in eyes: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. If on skin (or hair): Take off
immediately all contaminated clothing. Rinse skin with water/shower. Wash contaminated clothing
before reuse. If swallowed: Rinse mouth. Do NOT induce vomiting. If inhaled: Remove person to
fresh air and keep comfortable for breathing.

Storage Store locked up. Store in a well-ventilated place. Keep container tightly closed.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.

Not classified.Hazard(s) not otherwise

classified (HNOC)

Category 1Hazardous to the aquatic environment, acute
hazard

Environmental hazards

Category 1Hazardous to the aquatic environment,
long-term hazard

RemOx® L ISCO Reagent SDS US
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Supplemental information

Hazard symbol

Hazard statement Very toxic to aquatic life with long lasting effects.

Precautionary statement

Prevention Avoid release to the environment.

Response Collect spillage.

3. Composition/information on ingredients

Mixtures

10101-50-5 36 - 40Sodium permanganate

CAS number %Chemical name

Composition comments All concentrations are in percent by weight unless ingredient is a gas. Gas concentrations are in
percent by volume.

4. First-aid measures

Inhalation If breathing is difficult, remove to fresh air and keep at rest in a position comfortable for breathing.
Remove victim to fresh air and keep at rest in a position comfortable for breathing. Move to fresh
air. For breathing difficulties, oxygen may be necessary. Call a physician or poison control center
immediately. Get medical attention immediately. Call a physician if symptoms develop or persist.
Get medical attention if symptoms persist.

Skin contact Take off immediately all contaminated clothing. (Caution: Solution may ignite certain textiles).
Immediately flush skin with plenty of water. Get medical attention immediately. Wash
contaminated clothing before reuse.

Contact with skin may leave a brown stain of insoluble manganese dioxide. This can be easily
removed by washing with a mixture of equal volume of household vinegar and 3% hydrogen
peroxide, followed by washing with soap and water.

Eye contact Immediately flush with plenty of water for up to 15 minutes. Remove any contact lenses and open
eyelids wide apart. Continue rinsing. Get medical attention immediately.

Ingestion Immediately rinse mouth and drink plenty of water. Never give anything by mouth to a victim who is
unconscious or is having convulsions. Do not induce vomiting. If vomiting occurs, keep head low
so that stomach content doesn't get into the lungs. Get medical attention immediately.

Before using, read Material Safety Data Sheet (MSDS) for this product. Rinse container at least
three times to an absence of pink color before disposing.

Most important

symptoms/effects, acute and

delayed

Contact with this material will cause burns to the skin, eyes and mucous membranes. Corrosive
effects. Irritation of eyes and mucous membranes. Symptoms may include stinging, tearing,
redness, swelling, and blurred vision. May cause temporary blindness and severe eye damage.
Permanent eye damage including blindness could result. Show this safety data sheet to the doctor
in attendance.

Indication of immediate

medical attention and special

treatment needed

Provide general supportive measures and treat symptomatically. In case of shortness of breath,
give oxygen. Decomposition products are alkaline. Brown stain is insoluble manganese dioxide.

General information In the case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible). If you feel unwell, seek medical advice (show the label where possible). Ensure
that medical personnel are aware of the material(s) involved, and take precautions to protect
themselves. For personal protection, see Section 8 of the MSDS. Show this safety data sheet to
the doctor in attendance. Wash contaminated clothing before reuse.

5. Fire-fighting measures

Suitable extinguishing media Flood with water from a distance, water spray or fog.

Unsuitable extinguishing

media
The following extinguishing media are ineffective: Dry chemical. Foam. Carbon dioxide (CO2).
Halogenated materials.

Specific hazards arising from

the chemical
May intensify fire; oxidizer. May ignite combustibles (wood, paper, oil, clothing, etc.). Contact with
incompatible materials or heat (135 ºC / 275 ºF) could result in violent exothermic chemical
reaction. Oxidizing agent, may cause spontaneous ignition of combustible materials. By heating
and fire, corrosive vapors/gases may be formed.

Special protective equipment

and precautions for firefighters
Self-contained breathing apparatus and full protective clothing must be worn in case of fire.
Selection of respiratory protection for firefighting: follow the general fire precautions indicated in
the workplace.

RemOx® L ISCO Reagent SDS US
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Fire-fighting

equipment/instructions
Move container from fire area if it can be done without risk. Cool containers exposed to flames with
water until well after the fire is out. Prevent runoff from fire control or dilution from entering
streams, sewers, or drinking water supply. Dike fire control water for later disposal. Water runoff
can cause environmental damage.

6. Accidental release measures

Personal precautions,

protective equipment and

emergency procedures

Keep unnecessary personnel away. Keep upwind. Do not touch damaged containers or spilled
material unless wearing appropriate protective clothing. Avoid inhalation of vapors and contact with
skin and eyes. Wear protective clothing as described in Section 8 of this safety data sheet. Local
authorities should be advised if significant spillages cannot be contained.

Methods and materials for

containment and cleaning up
Keep combustibles (wood, paper, oil, etc.) away from spilled material. Should not be released into
the environment. This product is miscible in water.

Large Spills: Stop leak if possible without any risk. Dike the spilled material, where this is possible.
Proceed with either of the following two options depending upon the size of the spill and the
availability of the neutralizing agents:

Option # 1: Dilute to approximately 6% with water, and then reduce with sodium thiosulfate, a
bisulfite or ferrous salt solution. The bisulfite or ferrous salt may require some dilute sulfuric acid
(10% w/w) to promote reduction. Neutralize with sodium carbonate to neutral pH, if acid was used.
Decant or filter and deposit sludge in approved landfill. Where permitted, the sludge may be
drained into sewer with large quantities of water.

Option # 2: Absorb with inert media like diatomaceous earth or inert floor dry, collect into a drum
and dispose of properly. Do not use saw dust or other incompatible media. Disposal of all
materials shall be in full and strict compliance with all federal, state, and local regulations
pertaining to permanganates.

To clean contaminated floors, flush with abundant quantities of water into sewer, if permitted by
federal, state, and local regulations. If not, collect water and treat as described above. Cover with
reducing agent (e.g. sodium bisulphite/thiosulphate or a ferrous salt plus 2M H2SO4). Transfer to
container with water and neutralize with soda ash. Otherwise, absorb spill with vermiculite or other
inert material, then place in a container for chemical waste. Do not use sawdust or other
combustible material. Following product recovery, flush area with water. Prevent product from
entering drains.

Small Spills: Cover with reducing agent (e.g. sodium bisulphite/thiosulphate or a ferrous salt plus
2M H2SO4). Transfer to container with water and neutralize with soda ash. Clean surface
thoroughly to remove residual contamination.

Never return spills in original containers for re-use. Never return spills in original containers for
re-use.

Environmental precautions Do not allow to enter drains, sewers or watercourses. Contact local authorities in case of spillage
to drain/aquatic environment.

7. Handling and storage

Precautions for safe handling Take any precaution to avoid mixing with combustibles. Keep away from clothing and other
combustible materials. Do not get this material in your eyes, on your skin, or on your clothing. Do
not breathe mist or vapor. If clothing becomes contaminated, remove and wash off immediately.
Spontaneous ignition may occur in contact with cloth or paper.  When using, do not eat, drink or
smoke. Good personal hygiene is necessary. Wash hands and contaminated areas with water and
soap before leaving the work site. Avoid release to the environment.

Conditions for safe storage,

including any incompatibilities
Store locked up. Keep container tightly closed and in a well-ventilated place. Store in a cool, dry
place. Store away from incompatible materials (See Section 10). Follow applicable
local/national/international recommendations on storage of oxidizers. Store in accordance with
NFPA 430 requirements for Class II oxidizers.

8. Exposure controls/personal protection

Occupational exposure limits No exposure limits noted for ingredient(s).

US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

ValueTypeComponents

Ceiling 5 mg/m3Sodium permangana te 
(CAS 10101-50-5)

US. ACGIH Threshold Limit Values

ValueType FormComponents

TWA 0.1 mg/m3 Inhalable fraction.Sodium permangana te 
(CAS 10101-50-5)

0.02 mg/m3 Respirable fraction.
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US NIOSH Pocket Guide to Chemical Hazards: Recommended exposure limit (REL)

ValueType FormComponents

TWA 1 mg/m3 Fume.Sodium permangana te 
(CAS 10101-50-5)

US NIOSH Pocket Guide to Chemical Hazards: Short Term Exposure Limit (STEL)

ValueType FormComponents

STEL 3 mg/m3 Fume.Sodium permangana te 
(CAS 10101-50-5)

Biological limit values No biological exposure limits noted for the ingredient(s).

Exposure guidelines Follow standard monitoring procedures.

Appropriate engineering

controls
Provide adequate general and local exhaust ventilation. An eye wash and safety shower must be
available in the immediate work area.

Individual protection measures, such as personal protective equipment

Eye/face protection Wear safety glasses with side shields (or goggles). Wear face shield if there is risk of splashes.

Skin protection

Hand protection Wear chemical-resistant, impervious gloves. Use protective gloves made of: Rubber or plastic.
Suitable gloves can be recommended by the glove supplier.

Other Wear appropriate chemical resistant clothing. Rubber or plastic apron.

Respiratory protection In case of inadequate ventilation or risk of inhalation of vapors, use suitable respiratory equipment.
In the United States of America, if respirators are used, a program should be instituted to assure
compliance with OSHA 29 CFR 1910.134.

Thermal hazards Wear appropriate thermal protective clothing, when necessary.

General hygiene

considerations
When using, do not eat, drink or smoke. Keep from contact with clothing and other combustible
materials. Remove and wash contaminated clothing promptly. Wash hands before breaks and
immediately after handling the product. Handle in accordance with good industrial hygiene and
safety practice.

9. Physical and chemical properties

Appearance Dark purple liquid.

Physical state Liquid.

Form Aqueous solution.

Color Dark purple.

Odor Odorless.

Odor threshold Not available.

pH 5 - 8

Melting point/freezing point < 24.8 °F (< -4 °C)

Initial boiling point and boiling

range

> 213.8 °F (> 101 °C)

Flash point Does not flash.

Evaporation rate As water.

Flammability (solid, gas) Not applicable.

Upper/lower flammability or explosive limits

Flammability limit - lower

(%) 

Not applicable.

Flammability limit - upper

(%) 

Not applicable.

Vapor pressure 760 mm Hg (105 °C)

Vapor density Not available.

Relative density 1.37 - 1.4 (20 °C) ( Water = 1)

Solubility(ies) Miscible with water.

Partition coefficient

(n-octanol/water) 

Not available.

Auto-ignition temperature Not available.

Decomposition temperature Not available.

Viscosity Not available.
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Other information

Explosive properties Not explosive. Can explode in contact with sulfuric acid, peroxides and metal powders.

Oxidizing properties Strong oxidizing agent.

10. Stability and reactivity

Reactivity The product is non-reactive under normal conditions of use, storage and transport.

Chemical stability Stable at normal conditions.

Possibility of hazardous

reactions
Contact with combustible material may cause fire. Can explode in contact with sulfuric acid,
peroxides and metal powders.

Conditions to avoid Contact with incompatible materials or heat (135 °C / 275 °F) could result in violent exothermic
chemical reaction.

Incompatible materials Acids. Peroxides. Reducing agents. Combustible material. Metal powders.

Hazardous decomposition

products
By heating and fire, corrosive vapors/gases may be formed. Contact with hydrochloric acid
liberates chlorine gas.

11. Toxicological information

Information on likely routes of exposure

Ingestion Causes digestive tract burns. Harmful if swallowed. Ingestion causes burns of the upper digestive
and respiratory tracts.

Inhalation May cause irritation to the respiratory system.

Skin contact Causes severe skin burns.

Eye contact Causes serious eye damage.

Symptoms related to the

physical, chemical and

toxicological characteristics

Contact with this material will cause burns to the skin, eyes and mucous membranes. Permanent
eye damage including blindness could result.

Information on toxicological effects

Acute toxicity Causes severe skin burns and eye damage. Causes burns. Harmful if swallowed. Health injuries
are not known or expected under normal use. Harmful if swallowed.

Test ResultsComponents Species

Potassium permanganate (CAS 7722-64-7)

LD50 Rat

Dermal

Acute

2000 mg/kg

LD50 Rat

Oral

2000 mg/kg

Toxicity data are not available for sodium permanganate. Toxicity is expected to be similar to that of potassium permanganate.

Skin corrosion/irritation Causes severe skin burns.

Serious eye damage/eye

irritation
Causes serious eye damage.

Respiratory sensitization Not classified.

Skin sensitization Not classified.

Germ cell mutagenicity Not classified.

Carcinogenicity Not classified.

Reproductive toxicity Not classified.

Specific target organ toxicity -

single exposure

May cause irritation of respiratory tract.

Specific target organ toxicity -

repeated exposure

Not classified.

Aspiration hazard Not classified.

Further information Chronic effects are not expected when this product is used as intended. Prolonged exposure,
usually over many years, to manganese oxide fume/dust can lead to chronic manganese
poisoning, chiefly affecting the central nervous system.

12. Ecological information

Ecotoxicity Very toxic to aquatic life with long lasting effects.

RemOx® L ISCO Reagent SDS US
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Components Test ResultsSpecies

Potassium permanganate (CAS 7722-64-7)

Aquatic

LC50Fish 2.7 mg/l, 96 hours, staticBluegill (Lepomis macrochirus)

2.3 mg/l, 96 hours, flow through

2.3 mg/l, 96 hours

1.8 - 5.6 mg/l

3.16 - 3.77 mg/l, 96 hoursCarp (Cyprinus carpio)

2.97 - 3.11 mg/l, 96 hours

3.3 - 3.93 mg/l, 96 hours, staticGoldfish (Carassius auratus)

> 1.4 mg/l, 96 hoursMilkfish, salmon-herring (Chanos
chanos)

1.8 mg/l, 96 hoursRainbow trout (Oncorhynchus mykiss)

1.08 - 1.38 mg/l, 96 hours

0.77 - 1.27 mg/l, 96 hours

Toxicity data are not available for sodium permanganate. Toxicity is expected to be similar to that of potassium permanganate.

0.275 - 0.339 mg/l, 96 hoursRainbow trout,donaldson trout
(Oncorhynchus mykiss)

Persistence and degradability Expected to be readily converted by oxidizable materials to insoluble manganese oxide.

Bioaccumulative potential Potential to bioaccumulate is low.

Mobility in soil The product is miscible with water. May spread in water systems.

Mobility in general The product is miscible with water. May spread in water systems.

Other adverse effects None known.

13. Disposal considerations

Disposal instructions Dispose of contents/container in accordance with local/regional/national/international regulations.

Local disposal regulations Rinse container at least three times to an absence of pink color before disposing.

Hazardous waste code D001: Ignitable waste
The Waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

Waste from residues / unused

products
Do not allow this material to drain into sewers/water supplies. Dispose of in accordance with local
regulations.

Contaminated packaging Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Rinse container at least three times to an absence of pink color before disposing. Empty
containers should be taken to an approved waste handling site for recycling or disposal.

14. Transport information

DOT

UN3214UN number

Permanganates, inorganic, aqueous solution, n.o.s. (Sodium permanganate) UN proper shipping name

5.1Transport hazard class(es)

-Subsidiary class(es)

IIPacking group

YesMarine pollutant

Environmental hazards

Read safety instructions, SDS and emergency procedures before handling. Special precautions for user

26, 353, IB2, T4, TP1Special provisions

152Packaging exceptions

202Packaging non bulk

242Packaging bulk

IATA

UN3214UN number

Permanganates, inorganic, aqueous solution, n.o.s. (Sodium permanganate) UN proper shipping name

5.1Transport hazard class(es)

-Subsidiary class(es)

IIPackaging group

YesEnvironmental hazards

5.1Labels required

5LERG Code
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Read safety instructions, SDS and emergency procedures before handling. Special precautions for user

IMDG

UN3214UN number

PERMANGANATES, INORGANIC, AQUEOUS SOLUTION, N.O.S. (Sodium permanganate) UN proper shipping name

5.1Transport hazard class(es)

-Subsidiary class(es)

IIPackaging group

YesMarine pollutant

Environmental hazards

5.1Labels required

F-H, S-QEmS

Read safety instructions, SDS and emergency procedures before handling. Special precautions for user

Transport in bulk according to

Annex II of MARPOL 73/78 and

the IBC Code

This substance/mixture is not intended to be transported in bulk.

15. Regulatory information

US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.
All components are on the U.S. EPA TSCA Inventory List.

CERCLA/SARA Hazardous Substances - Not applicable.

Drug Enforcement Administration (DEA) (21 CFR 1310.02 (b) 8: List II chemical.

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)

Not listed.

CERCLA Hazardous Substance List (40 CFR 302.4)

Sodium permanganate (CAS 10101-50-5) LISTED

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Hazard categories Immediate Hazard - Yes
Delayed Hazard - No
Fire Hazard - Yes
Pressure Hazard - No
Reactivity Hazard - No

SARA 302 Extremely

hazardous substance
No

SARA 311/312 Hazardous

chemical
Yes

SARA 313 (TRI reporting)

Chemical name CAS number % by wt.

Sodium permanganate 10101-50-5 36 - 40

Potassium permanganate 7722-64-7 2

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Sodium permanganate (CAS 10101-50-5)

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Safe Drinking Water Act

(SDWA)
Not regulated.

Drug Enforcement Administration (DEA). List 2, Essential Chemicals (21 CFR 1310.02(b) and 1310.04(f)(2) and

Chemical Code Number

Sodium permanganate (CAS 10101-50-5) 6588

Drug Enforcement Administration (DEA). List 1 & 2 Exempt Chemical Mixtures (21 CFR 1310.12(c))

Sodium permanganate (CAS 10101-50-5) 15 % wt

DEA Exempt Chemical Mixtures Code Number

Sodium permanganate (CAS 10101-50-5) 6588

Food and Drug

Administration (FDA)
Not regulated.
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US state regulations This product does not contain a chemical known to the State of California to cause cancer, birth
defects or other reproductive harm.

US. Massachusetts RTK - Substance List

Not regulated.

US. New Jersey Worker and Community Right-to-Know Act

Sodium permanganate (CAS 10101-50-5) 500 lbs

US. Pennsylvania RTK - Hazardous Substances

Not regulated.

US. Rhode Island RTK

Sodium permanganate (CAS 10101-50-5)

US. California Proposition 65

US - California Proposition 65 - Carcinogens & Reproductive Toxicity (CRT): Listed substance

Not listed.

International Inventories

Country(s) or region Inventory name On inventory (yes/no)*

Australian Inventory of Chemical Substances (AICS) YesAustralia

Domestic Substances List (DSL) NoCanada

Non-Domestic Substances List (NDSL) YesCanada

Inventory of Existing Chemical Substances in China (IECSC) YesChina

European Inventory of Existing Commercial Chemical
Substances (EINECS)

YesEurope

European List of Notified Chemical Substances (ELINCS) NoEurope

Inventory of Existing and New Chemical Substances (ENCS) YesJapan

Existing Chemicals List (ECL) YesKorea

New Zealand Inventory YesNew Zealand

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

YesPhilippines

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

Toxic Substances Control Act (TSCA) Inventory YesUnited States & Puerto Rico

16. Other information, including date of preparation or last revision

Issue date 27-November-2013

Revision date -

Version # 01

NFPA Ratings

1

0

3
OX

References HSDB® - Hazardous Substances Data Bank
Registry of Toxic Effects of Chemical Substances (RTECS)
EPA: AQUIRE database
NLM: Hazardous Substances Data Base
US. IARC Monographs on Occupational Exposures to Chemical Agents
IARC Monographs. Overall Evaluation of Carcinogenicity
National Toxicology Program (NTP) Report on Carcinogens
ACGIH Documentation of the Threshold Limit Values and Biological Exposure Indices
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Disclaimer This safety data sheet was prepared in accordance with the Safety Data Sheet for Chemical
Products (JIS Z 7250:2005). The information contained herein is accurate to the best of our
knowledge. However, data, safety standards and government regulations are subject to change
and, therefore, holders and users should satisfy themselves that they are aware of all current data
and regulations relevant to their particular use of product. CARUS CORPORATION DISCLAIMS
ALL LIABILITY FOR RELIANCE ON THE COMPLETENESS OR ACCURACY OR THE
INFORMATION INCLUDED HEREIN. CARUS CORPORATION MAKES NO WARRANTY, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF
MERCHANTIABILITY OR FITNESS FOR PARTICULAR USE OR PURPOSE OF THE PRODUCT
DESCRIBED HEREIN. All conditions relating to storage, handling, and use of the product are
beyond the control of Carus Corporation, and shall be the sole responsibility of the holder or user
of the product.

(Carus and design) is a registered service mark of Carus Corporation. RemOx® is a registered
trademark of Carus Corporation. Copyright 1998.
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VINEGAR

Material Safety Data Sheet
Flexo Products Limited 4777 Kent Avenue, Niagara Falls, ON L2H 1J5 

Phone: (905) 354-2723 Fax: (905) 354-1301 Web Site: www.flexoproducts.com

The information contained herein was obtained from reliable sources. No warranty, expressed or implied, is made and supplier will not be

liable for any losses, injuries. For independent information on ingredients in this or any other material, we recommend contact with the

Canadian Center for Occupational Health and Safety (CCOHS) in Hamilton, ON (1-800-263-8466) or CSST in Montreal, Quebec (514-873-3990).

Date of MSDS: December 1, 2014

WHMIS: Not Regulated

TDG: Not  Regulated

HMIS: Health -0,  Flammability - 0, Reactivity - 0

Emergency Telephone # CANUTEC 613-996-6666

I - HAZARDOUS INGREDIENTS

Chemical Name Wt/Wt % CAS # LD50 (mg/kg) LC50

Acetic Acid 3-7 not available not available not available

II - PHYSICAL DATA

Physical State: liquid                 Viscosity: water thin     Vapour Pressure: not available

Oil/Water Factor: not available Appearance: clear colourless    pH: not available          

Vapour Density: similar Evaporation Rate: similar Odour: vinegar                           

Specific Gravity: not available  Boiling Point (
o
C): not available   Odour Threshold: not available

Freezing Point (
o
C): not available

III - FIRE AND EXPLOSION DATA

Conditions of Flammability: not flammable UFL: not available

Flash Point and Test Method: not available LFL: not available

Sensitivity to Static Discharge or Mechanical Impact: not available Auto-Ignition Temperature: not available

Hazardous Combustion Products: not available Means of Extinction: not available

IV - REACTIVITY DATA

Conditions of Chemical Instability: stable Conditions of Reactivity:  not applicable

Incompatible Substances: not available Hazardous Decomposition Products: not available

Storage Requirements: store in closed containers away from incompatible materials

V - TOXICOLOGICAL PROPERTIES

Synergistic Materials: not available Route(s) of Entry: skin, eyes, ingestion, inhalation

Irritancy of Product: hazardous Sensitization: not available

Acute Effects Chronic Effects

Eye:  contact can cause moderate to high irritation Carcinogen: non-hazardous

Skin: not available Teratogen: not available

Inhalation: vapours can cause dizziness Mutagen: not available

Ingestion: large amounts may cause nausea, vomiting & other medical problems Reproductive Toxin: not available 

Prolonged or Repeated Exposure: Skin - not available

VI - FIRST AID MEASURES

Eye Contact: Immediately flush with water for 15 minutes. If irritation persists, contact a physician.

Skin Contact: Not Applicable

Inhalation: Remove to fresh air. If symptoms persist, contact a physician.

Ingestion: Do not induce vomiting. Rinse mouth with water, then drink one glass of water. Contact a physician
immediately. Never give anything by mouth if victim is unconscious, is rapidly losing consciousness 
or is convulsing.

VII - PROTECTIVE EQUIPMENT

Personal Protective Equipment:  

Eyes: safety glasses

Skin:  not normally required

Respiratory: not normally required if good ventilation is maintained 

Ventilation: general ventilation normally adequate

VIII - SPECIAL MEASURES

For Leaks or Spills: Small spills may be absorbed with non-reactive absorbent and placed in suitable, covered labeled
containers. Prevent large spills from entering sewers or waterways. Contact emergency services 
and supplier for advice.

Waste Disposal: Review all Federal, Provincial, and local regulations prior to disposal.

White Vinegar
Use:
Code: RFVINEGAR
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Appendix D: PRB Material Specifications 



Westates® coal based granular activated carbon -
aquacarb® 830 and 1240 carbons (Formerly Kg-401 and Kg-502)

For Municipal, industrial and reMedial Water treatMent

Description & Applications

AquaCarb® 830 and AquaCarb 1240 carbons are high activity 
granular activated carbons manufactured from selected grades 
of bituminous coal. Manufactured by direct activation, they 
exhibit exceptional hardness and attrition resistance and have 
become a cost effective choice for use in municipal, industrial 
and remedial water treatment applications. These high surface 
area microporous carbons have been specifically developed 
for the removal of a broad range of organic contaminants from 
potable, waste and process waters. 

Applications

Cost effective AquaCarb activated carbons developed 
by Evoqua have been demonstrated to provide superior 
performance in an extensive array of liquid phase treatment 
applications. AquaCarb activated carbons are available for:

•  Dechlorination/chloramine reduction
•  Removal of organic contaminants
•  Taste and odor reduction
•  Disinfection-by-product (DBP) removal
•  Pesticide removal
•  Drinking water treatment
•  Groundwater remediation
•  Wastewater treatment
•  Industrial process water treatment
•  Biological activated carbon support

Quality Control

AquaCarb activated carbons are extensively quality checked 
at our State of California certified environmental and carbon 
testing laboratory located in Los Angeles, CA. Evoqua’s 
laboratory is fully equipped to provide complete quality control 
analyses using ASTM standard test methods in order to assure 
the consistent quality of all Westates® carbons. 

Our technical staff offers hands-on guidance in selecting the 
most appropriate system, operating conditions and carbon to 
meet your needs. For more information, contact your nearest 
Evoqua representative.

Features and Benefits

•  ANSI/NSF Standard 61 classified for use in potable 
 water applications
•  Fully conforms to physical, performance and 
 leachability requirements established by the current 
 ANSI/AWWA B604 (which includes the Food 
 Chemical Codex requirements)
•  A detailed quality assurance program guarantees 
 consistent quality from lot to lot and shipment to 
 shipment



2045 Drew Road, Mississauga, ON L5S 1S4

+1 (800) 463-3622 (toll-free)    +1 (978) 614-7233 (toll)    www.evoqua.com

AquaCarb and Westates are trademarks of Evoqua, its subsidiaries or affiliates, in some countries.

All information presented herein is believed reliable and in accordance with accepted engineering practices. Evoqua makes no 
warranties as to the completeness of this information. Users are responsible for evaluating individual product suitability for 
specific applications. Evoqua assumes no liability whatsoever for any special, indirect or consequential damages arising from the 
sale, resale or misuse of its products.

© 2015 Evoqua Water Technologies LLC     Subject to change without notice     WS-AQ83-CA-DS-0815

typical properties 

Parameter AquaCarb® 830 AquaCarb 1240

Carbon Type Bituminous Coal Bituminous Coal

Mesh Size, U.S. Sieve 8 x 30 12 x 40

Effective Size, mm 0.8 - 1.1 0.55 - 0.75

Uniformity Coefficient 2.1 1.9

Iodine No., mg I2/g 900 1000

Abrasion No., Wt. % 80 80

Apparent Density, g/cc 0.46 - 0.54 0.46 - 0.54

Safety Note: Under certain conditions, some compounds may 
oxidize, decompose or polymerize in the presence of activated 
carbon causing a carbon bed temperature rise that is sufficient 
to cause ignition. Particular care must be exercised when 
compounds that have a peroxide-forming tendency are being 
adsorbed. In addition the adsorption of VOCs will lead to the 
generation of heat within a carbon bed. These heats of reaction 
and adsorption need to be properly dissipated in order to fully 
assure the safe operation of the bed. 

Wet activated carbon readily adsorbs atmospheric oxygen. 
Dangerously low oxygen levels may exist in closed vessels 
or poorly ventilated storage areas. Workers should follow all 
applicable state and federal safety guidelines for entering 
oxygen depleted areas.
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1 Introduction 
 
SiREM Laboratory (SiREM) was retained by Brown and Caldwell (B&C) to perform a laboratory 
bench scale treatability study to evaluate the performance of commercial zero valent iron (ZVI) 
and liquid-phase granular activated carbon (LGAC) for a permeable reactive barrier (PRB) 
application for remediation of groundwater at a site in Massachusetts (the Site).  The targeted 
dissolved compounds include chlorinated volatile organic compounds (cVOCs), namely 
tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cDCE), vinyl chloride 
(VC), and polychlorinated biphenyls (PCBs). 
 
The remainder of this report contains: 
 

• objectives and scope of work (Section 2); 
• test methods and materials (Section 3);  
• cVOC and PCB results and discussion including calculation of cVOC degradation half-lives 

(Section 4); 
• inorganic chemistry results and discussion (Section 5); 
• summary and conclusions (Section 6); and 
• report references (Section 7). 

 
  



  
 

 
 

TL0322    2/20/2018      2 

2 Objectives and Scope of Work 
 

The objective and scope of work completed to satisfy the project objectives are provided in this 
section. 

2.1 Objectives 

The primary objectives of the laboratory ZVI column test were to: 

• Determine degradation rates for the main compounds of potential concern (i.e., PCE, TCE, 
cDCE and VC) in site groundwater with the selected commercial granular ZVI material 
and a mixture of ZVI and LGAC under flowing water conditions; 

• Characterize chlorinated breakdown products of cVOCs detected in the Site water and 
quantify the rates of degradation;  

• Estimate the residence time needed in a PRB at the Site, using the obtained degradation 
parameters, site groundwater cVOC composition and clean-up goals;  
 

• Evaluate treatment of dissolved PCBs by the tested materials;  
  

• Evaluate changes in inorganic geochemistry caused by ZVI corrosion chemistry, including 
possible mineral precipitation and their potential implication on ZVI PRB longevity at the 
Site; and 

• Evaluate the rate of PCB removal in a ZVI-LGAC mix.   
 

2.2 Scope of Work 

The column test was set up with site groundwater containing cVOCs and PCBs and performed to 
evaluate a PRB containing 100 per cent (%) granular ZVI and a mix of ZVI and LGAC applied as 
a blend of the two materials with sand and as a sequential zone containing two separate ZVI and 
LGAC zones separated by sand. An additional control column containing pure silica sand used for 
mixing reactive materials was also tested. On 28 and 30 March 2017, the materials were packed 
into the columns with care.  The column and materials specifications are provided in Table 1.  A 
schematic of the columns is provided in Figure 1. 
 
The groundwater for this study was collected by B&C personnel from Site well MW-15D.  On 27 
March 2017, the Site groundwater was transferred into the influent reservoir with care taken to 
minimize volatile losses to the extent practicable.  On 31 March 2017, the pump was started to 
feed the water from the influent reservoir vertically upward through the packed columns for a 
period of seven weeks.  A flow velocity of approximately 1.5 feet per day (ft/day) was selected 
in consultation with B&C which allowed the test to be completed in a reasonable time frame.  
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Based on information received from B&C, the selected column test velocity is approximately 50% 
faster than field velocity. 
 
On 16 June 2017, the control column, the 100 % granular ZVI column and the ZVI, sand and 
LGAC layered column were stopped. These columns were dismantled, and their materials were 
stored at 4°C.  The test was continued for another 6 months for the ZVI, sand and LGAC mixed 
column under the same flow conditions using additional site groundwater provided by B&C.  
 
In the initial 7-week test using four columns, water samples were collected from sampling ports 
located along the column length as well as from the column influent and effluent for analysis of 
pH, oxidation-reduction potential (ORP), cVOCs, PCBs, dissolved hydrocarbon gases (DHGs), 
cations, anions and alkalinity according to the schedule presented in Table 2.  cVOCs, DHGs, pH 
and ORP were sampled five times within the test period, while anion concentration profiles were 
collected 3 times.  Cations, alkalinity and TOC were sampled at time zero and end-point. PCBs 
were sampled at three sampling events in the initial 7-week test using four columns. During the 
additional testing period for the ZVI, sand and LGAC mixed column, PCBs were sampled from the 
column influent and effluent 6 times. 
 
The cVOC concentration trends from the column test were used to calculate the degradation rates 
for each compound detected using a multicomponent first-order kinetic model.  The degradation 
rates obtained, expressed as half-lives, were used to calculate the residence time for each ZVI 
source required in the field to achieve the regulatory criteria for all compounds.  Finally, the 
column water chemistry data were used to assess the potential effects of water chemistry on the 
long-term reactivity of ZVI under Site conditions. 
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3 Test Methods and Materials 
 
This section describes the methods used to construct and operate the testing columns, and to 
collect water samples for analyses during the column test. 
 
3.1 Column Construction 

The test consisted of four columns containing: 

1) Control – high conductivity sand; 
2) 100% ZVI;  
3) A blend of 20% ZVI, 40% sand and 40% LGAC; and  
4) A sequence of distinct layers of ZVI (50% column volume), sand layer (25% column volume) 

and LGAC (25% column volume). 
 
Silica sand was obtained from Canadian Tire (Guelph, ON).  ZVI (14D) was obtained from Peerless 
Metal Powders Inc. (Detroit, Michigan).  LGAC (CC-8x30) was obtained from Continental Carbon 
Group.  Technical specifications for the column materials are included in Appendix A. 

The columns were constructed of Plexiglas™ with a length of 1.67 feet (ft) and an internal 
diameter of 1.5 inches (Figure 1).  For the ZVI and ZVI-LGAC columns, seven sampling ports were 
positioned vertically along the central axis of the column at distances of 0.11, 0.20, 0.36, 0.52, 
0.69, 1.02 and 1.35 ft from the influent end.  For the sand control column, samples were collected 
only from the influent end.  All sampling ports within the column (excluding influent and effluent) 
were constructed using a nylon Swagelok compression fitting tapped into the column.  A 16-
gauge needle was positioned through the fitting and secured by tightening the ferrule.  Glass 
wool was threaded through the needle to minimize the potential for particulates from entering 
the samples.  Each sample port was then fitted with a Luer-Lock™ fitting so that a glass syringe 
could be attached to the port for collection of water samples. 
 
To ensure a homogeneous column material bed, the columns were packed vertically in the column 
in 100 gram (g) increments.  Values of bulk density, porosity and pore volume were determined 
by weight and are provided in Table 1.  The column experiment was performed at room 
temperature (22±1 degrees Celsius [ºC]).  A Masterflex® peristaltic pump was used to feed Site 
groundwater vertically through the columns.  The pump tubing consisted of Viton® 2-stop tubing.  
All other tubing was 1/8 inch inside diameter Teflon® tubing. 
   
3.2 Site Groundwater Storage and Usage 

Ninety 1 liter (L) bottles were received by SiREM personnel on 23 March 2017 and stored in cold 
storage (4 ºC) until study commencement.  A Chain of Custody Record for the water received 
from the Site is provided in Appendix B.  Site water was siphoned into the influent reservoir (i.e., 
a Tedlar® bag) with minimal headspace.  The influent reservoir contained two Swagelok fittings 
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with Teflon® septa.  This allowed for sampling, as required, while minimizing cVOC losses during 
the test. 
 
The initial cVOC concentrations in the influent reservoir were not at the target values. Based on 
communications with Brown and Caldwell, on 29 March 2017 the influent reservoir water was 
spiked as outlined in the following table:  
 

  

Measured 
Concentrations  

(mg/L) 

Target 
Concentrations   

(mg/L) 

Volume of Neat 
Compound       

(µL) 
Gas       
(mL) 

PCE 0.03 0.16 1.7 -- 
TCE 4.4 22 241 -- 

cDCE 0.99 5.7 74 -- 
VC 0.04 0.92 -- 6.7 

 
The initial total PCBs measured in the groundwater as received was 55.1 micrograms per liter 
(µg/L) and decreased to 25 µg/L after the water was transferred into the influent reservoir. At 
the third sampling event (20 April 2017) the PCBs in the influent reservoir were measured at 
levels of non-detect.  It was believed that the PCBs were sorbing to the influent reservoir and the 
influent tubing.  Therefore, the influent reservoir was changed to 2 L glass bottles with Teflon 
lined screw caps.  Also, PCBs were spiked into the influent groundwater starting on 6 May 2017 
in an attempt to ensure PCBs were entering the test columns.  A PCB spiking stock solution was 
prepared in methanol with Aroclor 1242 and the influent reservoir was spiked to a target 
concentration of 200 µg/L.  At this time, all influent and effluent lines were changed to viton.  
Additional 2L bottles were prepared and spiked as described above as required to maintain 
enough volume of spiked influent groundwater for the column test.   
 
3.3 Sampling Procedure 

After removing the stagnant water from the sampling needles, 4.0 milliliter (mL) samples were 
collected from the sampling ports using glass on glass syringes.  A 0.25, 0.5 or 1 mL water sample 
was removed from the glass syringe and transferred immediately into an auto sampler vial for GC 
analysis of cVOCs/DHGs.  The remaining 3 mL sample was transferred into a 5 mL plastic vial 
for ORP and pH measurement.  When anion sample collection was required, a 0.5 mL sample 
was transferred to a 1.5 mL Eppendorf tube, which was stored frozen until time of analysis. 

Water samples for cation, alkalinity and total organic carbon (TOC) analyses were collected from 
the column influent and effluent only.  For cations, a 50 mL unfiltered sample was collected directly 
into a 100 mL bottle and acidified to a pH of 2 with nitric acid.  For alkalinity, a 100 mL unfiltered 
sample was collected directly into a 110 mL bottle and left unpreserved.  Samples collected for 
TOC were collected in an unpreserved 40 mL VOA vial. Water samples for cation, alkalinity and 
TOC analyses were placed in coolers with ice packs and shipped under chain of custody to SGS, 
Lakefield, Ontario for analysis. 
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Water samples for PCB analyses were collected from the column influent and effluents only. A 1-
L sample was collected for each analysis. Water samples were placed in coolers with ice packs 
and shipped under chain of custody to Alpha Analytical (Westborough, MA) for analysis. 

3.4 Analytical Methods 

This section describes the methods of analysis for pH, ORP, cVOCs, DHGs, cations, PCBs, anions, 
alkalinity and TOC.  Measurement of pH, ORP, cVOCs, DHGs and anions were performed by 
SiREM.  Cation, alkalinity and TOC analyses were performed by SGS, Lakefield, Ontario and 
PCBs were analyzed by Alpha Analytical, Westborough, MA. 
 
3.4.1  Analysis of ORP and pH  

ORP was determined using a combination silver chloride (Ag/AgCl) reference electrode with a 
platinum button and a Corning 313 meter.  The electrode was standardized with an ORP standard 
(Thermo Electron Corporation). 

The pH measurements were made using a combination pH/reference electrode and an Oakton 
meter, standardized with the pH buffer 7 and the appropriate buffer of either 4 or 10.  A 3.0 mL 
sample was collected from the sampling ports with a glass syringe and analyzed immediately for 
ORP and then pH. 

3.4.2 Analysis of cVOCs and Dissolved Hydrocarbon Gases 

cVOC and DHG (i.e., ethene, ethane and methane) analyses were performed at SiREM using a 
Hewlett-Packard gas chromatograph (GC) (Hewlett Packard 7890) equipped with an auto sampler 
(Hewlett Packard G1888) programmed to heat each sample vial to 75 °C for 45 minutes (min.) 
prior to headspace injection into a GSQ Plot column (0.53 millimeters x 30 meters, J&W) and a 
flame ionization detector.  Sample vials were heated to ensure that all VOCs in the aqueous 
sample would partition into the headspace.  The injector temperature was 200 °C, and the 
detector temperature was 250 °C.  The oven temperature was programmed as follows: 35 °C for 
2 min, increased to 100 °C at 50 degrees Celsius per minute (°C/min), then increased to 185 °C 
at 25 °C/min and held at 185 °C for 6.80 min.  The carrier gas was helium at a flow rate of 11 
milliliters per minute (mL/min). 
 
After withdrawing a 1.0 mL sample, the sample was injected into a 10 mL auto sampler vial 
containing 5.0 mL of acidified deionized water (pH ~2).  The water was acidified to inhibit 
microbial activity between microcosm sampling and GC analysis.  The vial was sealed with an 
inert Teflon®-lined septum and aluminum crimp cap for automated injection of 3 mL of headspace 
onto the GC.  One cVOC standard was analyzed with each set of samples to verify the instrument 
five-point calibration curve using methanolic stock solutions containing known concentrations of 
the target analytes.  Calibration was performed using external standards purchased as standard 
solutions (Sigma, St. Louis, Missouri), where known volumes of standard solutions were added 
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to acidified water in auto sampler vials and analyzed as described above for microcosm samples.  
Data were integrated using Chemstation Software (Agilent Technologies, Santa Clara, California). 
 
The method detection limits achieved at SiREM were as follows: 
  

Organic Compound     MDL (µg/L) 
 

VC 10 
1,1-DCE 10 
tDCE 10 
cDCE 10 
TCE 10 
PCE 10 
Methane 10 
Ethene 10 
Ethane 10 

 
3.4.3  Analysis of Major Anions  

Anion (chloride, nitrate-nitrogen [nitrate], nitrite-nitrogen [nitrite], phosphate and sulfate) 
analyses were performed at SiREM on a Dionex DX-600 ion chromatograph (IC) equipped with a 
Dionex AS-40 auto sampler and an AS18 column; the sample loop volume was 25 microliters (µL).  
An isocratic separation was performed using 33 millimolar (mM) reagent grade sodium hydroxide 
(Fisher Scientific, Ottawa, Ontario) eluent for 13 min.  One standard was analyzed with each set 
of samples tested in order to verify the seven-point calibration using external standards of known 
concentrations.  External standards were prepared gravimetrically using chemicals of the highest 
purity available (Sigma St Louis, Missouri or Bioshop, Burlington, Ontario).  Data were integrated 
using Peaknet Chromatography software (Dionex, Oakville, Ontario).  The calibration 
concentrations ranged from 100 to 10,000 µg/L. 
 
A 0.5-mL sample was withdrawn, after which the sample was placed in a 1.5-mL micro-centrifuge 
tube. Samples were centrifuged for 5 min. at 13,000 revolutions per minute (RPM) to remove 
solids. The supernatant was removed, diluted 50-fold in deionized water and placed in a Dionex 
auto sampler vial with a cap that filters the sample during automated injection onto the IC. 
 
3.4.4 Analysis of Cations, Alkalinity and TOC 

Cation analyses (e.g., iron, sodium, magnesium, calcium, potassium, manganese) were 
performed by SGS in Lakefield, Ontario using inductively coupled plasma atomic emission 
spectroscopy (ICP-AES) (EPA Method 200.8).  Carbonate alkalinity (expressed as milligrams of 
CaCO3 per liter) and TOC in water were determined by SGS using EPA Method SM 2320B and SM 
5310, respectively. 
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3.4.5 PCBs 

PCB analyses were performed by Alpha Analytical using EPA Method 8082A. 
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4 cVOC and PCB results and discussion including calculation of 
cVOC degradation half-lives 

 
This section discusses the observed water cVOC concentration trends. The column data are then 
quantified in terms of anticipated cVOC degradation pathways and kinetic rates. 
 
4.1 cVOC Results 

At flow velocities of 1.5 to 1.84 ft/day, approximately 28 to 33 pore volumes (PVs) passed through 
the columns during the initial 7-week test in the sand, ZVI and ZVI/LGAC/Sand-Layered columns.  
Approximately 209 PVs passed through the ZVI/LGAC/Sand-Mix column in the extended test.. 
One PV corresponded to a residence time of approximately 23.5, 26.8, 25.6 and 26.2 hours (hrs) 
in the sand, ZVI, ZVI/LGAC/Sand-Mix and ZVI/LGAC/Sand-Layered columns, respectively (Table 
1).  Complete water sample cVOC concentration data are provided in Tables 3 to 6.  Analytical 
results for the cVOC compounds (PCE, TCE, cDCE and VC) as well as dechlorination products 
(ethene and ethane) and methane from the last sampling events are presented in Figures 2 to 5.   

Results from the control sand column indicated no changes in cVOC concentrations along the 
column bed during most of the test (Table 3; Figure 2). A decrease in TCE concentration was 
observed along the sand control column in the last sampling event likely due to volatile losses 
during sampling. 

At the end of the 7-week test in the ZVI column, influent concentrations of PCE, TCE, cDCE and 
VC concentrations of 0.16, 23.6, 6.2 and 0.57, respectively decreased to between 0.01 and 0.2 
mg/L within the column at a residence time of 26.8 hrs (Table 4 and Figure 3).  In the 
ZVI/LGAC/Sand-Layered column, the influent concentrations of PCE, TCE and VC decreased in 
the 11.5-inch thick ZVI layer (up to a residence time of 17.1 hrs) to between 0.02 and 0.04 mg/L 
and the influent cDCE concentration decreased to 3.72 mg/L for cDCE (Table 6 and Figure 5). 
Further concentration decreases to non-detectable concentrations for all cVOCs were observed 
in the downgradient part of the column containing approximately 6 inches of LGAC.  The 
ZVI/LGAC/Sand-Layered column contained a 11.5-inch thick ZVI layer and, therefore, the cVOC 
treatment in this column was attributed to ZVI-mediated dechlorination and subsequent 
adsorption onto LGAC.   

The influent cVOC concentrations were removed much more rapidly in the ZVI/LGAC/Sand-Mix 
column (Table 5 and Figure 4).  Non-detectable concentrations of PCE, TCE and cDCE were 
observed in the first sampling port at a residence time of 1.9 hrs throughout the extended test 
period. After approximately 160 PVs of flow, breakthrough of 0.09 mg/L VC was observed in the 
first sampling port. Approximately 0.05 mg/L VC was  detected in the next sampling event (184 
PVs of flow) in the second sampling port at a residence time of 3.2 hrs, but VC was not detected 
in that port in the last event at 209 PVs.  

As a result of the dechlorination of cVOCs by ZVI, both ethene and ethane were detected in the 
ZVI and ZVI/LGAC/Sand-Layered columns indicating that the observed VOC concentrations 
decreases were due to complete dechlorination. In contrast, no ethene and ethane generation 
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was observed in the ZVI/LGAC/Sand-Mix column in the initial test period of approximately 40 PVs. 
Low concentrations ethene were then detected in the column over the extended test period.  This 
indicates that the removal of cVOC in this column was primarily due to adsorption onto LGAC.  
Moreover, the lack of cVOC dechlorination products throughout the column length indicate that 
the cVOC adsorbed onto LGAC were not readily available for the reaction with ZVI. Methane was 
created in the later stages of the ZVI/LGAC/Sand-Mix column test, likely due to fermentation of 
organic carbon that leached off the LGAC material. 

4.2 PCB Results 

Table 7 shows the results for influent and effluent column sampling for PCBs which was performed 
at a midpoint and at the end of the initial test period and then monthly for the single column 
extended test.   

In the initial 7-week test for four columns, the influent concentrations of PCBs ranged from 25 to 
61 µg/L. The effluent PCB concentrations in all columns, including the sand control column were 
below the detection limits indicating removal via adsorption onto solid particles (i.e., sand, ZVI or 
LGAC). Previous research has shown that ZVI is not effective at degrading PCBs (Lowry and 
Johnson, 2004) indicating that the primary mechanism for PCB removal by ZVI was sorption. 

In the extended test for the ZVI/LGAC/Sand-Mix column, the influent concentrations of PCB 
ranged from approximately 500 to 2,000 µg/L (Total Aroclor 1248 and Aroclor 1254).  PCBs were 
not detected in the column effluent through the test period, except for the last sampling event 
where the effluent PCB concentration was 0.281 µg/L. It is likely that PCB detection in the column 
effluent was a result of laboratory cross-contamination not a real detection, because breakthrough 
of PCBs in the column effluent was not likely, based on the results obtained for cVOCs (Section 
4.1). As indicated, all cVOC present in the column influent, including TCE were removed within 
the initial section of the column which is attributed to adsorption onto LGAC. PCB has a 
significantly higher affinity for adsorption onto organic carbon than those cVOCs, as expressed 
by the difference in the respective octanol-water partition coefficients (i.e., 1x106 for Aroclor 1254 
vs. 240 for TCE, Domenico and Schwartz, 1997). 

4.3 cVOC Reaction Pathways and Kinetic Expressions 

Two dominant pathways of degradation of chlorinated hydrocarbon compounds by ZVI include 
hydrogenolysis and reductive β-elimination (Gillham et al., 2010).  In the hydrogenolysis reaction, 
a chlorine atom is replaced by a hydrogen atom, accompanied by the addition of two electrons 
(from the iron).  Reductive β-elimination involves release of two chlorine atoms and the formation 
of an additional carbon-carbon bond.  Both pathways are thought to occur simultaneously (Arnold 
and Roberts, 2000).  Figure 5 illustrates those pathways for the chlorinated ethene sequence 
starting from PCE, through TCE, DCE-isomers, VC and finally ethene and ethane.  Both of the 
chlorinated acetylenes are highly unstable and degrade rapidly, primarily through reductive 
dechlorination to acetylene (Arnold and Roberts, 2000).  Another ZVI-mediated transformation 
mechanism, hydrogenation, involves the addition of two hydrogen atoms across two carbon 
atoms with the removal of a Carbon-Carbon bond (e.g., reduction of acetylene to ethene, and 
ethene to ethane as shown in Figure 6).  
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Based on previous research, the VOC degradation in contact with ZVI appears to be first-order 
with respect to the concentration of the contaminant (pseudo first-order) (Gillham et al., 2010): 

 
kt

t
C

−=
∂
∂  (1) 

After integration, the equation can be presented in the form of the exponential decay equation: 

 

kteCC −= 0  (2) 

 Where: C is the concentration in solution at a particular time (t), 
   Co is the initial concentration, and 
   k is the first-order rate constant. 

The rate constant (k) is a measure of the reaction rate and can be calculated directly from 
Equation 2.  The time at which the initial concentration declines by one-half, (C/Co = 0.5), is the 
half-life (t1/2). 

 
k

t )2ln(
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4.4 Determination of cVOC Degradation Parameters from Column Data 

Due to the complexity of the ZVI-induced dechlorination mechanisms (Figure 6), the laboratory data 
were interpreted using a multi-component kinetic model to quantify degradation rates of compounds 
that are present in the water initially, as well as potential degradation products.  In the model, 
potential breakdown products are concurrently produced and degraded as described by first-order 
kinetic equations.  Each pathway is characterized by a rate constant (k) and the mole fraction of 
the compound that follows that particular path (f).  Since chlorinated acetylenes are unstable, 
short-lived, intermediates that are rapidly reduced to ethene (Arnold and Roberts, 2000).  These 
compounds are not typically detected in the solution phase and are therefore not explicitly 
contained in the degradation model.  Therefore, first-order rate equations for each VOC included 
in the model are as follows: 
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These equations were adapted for the computer program Scientist Version 3.0 (Micromath 
Research, 2008).  The program can be used to fit the first-order equations to experimental data 
using the least squares best-fit method.  The degradation rate and molar conversion are 
determined for each compound sequentially starting with the most chlorinated VOC. 

The results from the model fitting of column data include half-lives for all VOCs selected and 
statistical fit data including coefficient of determination (r2) values and molar conversions from the 
parent to the breakdown compounds.  The half-lives determined from the cVOC profiles from the 
last three sampling events in the ZVI and ZVI/LGAC/Sand-Layered column are shown in Table 7, 
along with the corresponding r2 values.  Note that the concentration data for the ZVI zone only 
was used to calculate the half-lives in the ZVI/LGAC/Sand-Layered column. 

The degradation model provided relatively good fits to the cVOC concentration profiles with r2 
values of more than 0.80 (Table 8).  The ZVI half-lives calculated at the end of the test were 5.3 
and 6.4 hrs for PCE, 3.5 and 2.4 hrs for TCE, 7.0 and 16.9 hrs for cDCE and 1.8 and 5.1 hrs for 
VC in for the ZVI and ZVI/LGAC/Sand-Layered columns, respectively.  The cVOC degradation 
half-lives achieved at the end of this test were generally higher than typical values achieved in 
previous commercial ZVI testing for the same compounds, as reported by Gillham et al. (2010).  

4.5 PCB Removal Capacity from ZVI/LGAC/Sand-Mix Column Data 

The ZVI/LGAC/Sand-Mix column was tested over a period of approximately 8 months using Site 
groundwater containing PCBs. However, as indicated in Section 4.2, PCB breakthrough was not 
observed in the column effluent over the test period. Therefore, the PCB adsorption capacity of 
the column material could not be calculated based on the obtained results.  
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5 Inorganic Chemistry Results and Discussion 
 
Previous research has shown that the inorganic composition of the treated groundwater can have 
a profound influence on the reactivity of commercial granular ZVI materials.  Most of these effects 
are related to long-term performance.  Therefore, evaluation of changes in inorganic chemistry 
along the flow path through the ZVI column is a crucial component of design considerations for 
a ZVI PRB.  
 
The ORP profiles within the columns are presented in Table 8 and Figure 7.  Baseline samples 
were collected and analyzed for carbonate alkalinity and major cation concentrations (Table 9).  
Major anions were measured in column samples that were analyzed for cVOCs in two sampling 
events (Table 10).  Laboratory reports of analysis for the cations and alkalinity are compiled in 
Appendix B. 

When iron is exposed to water, several reactions occur as a result of iron corrosion: 

 Fe° → Fe2+ + 2e- (8) 

This iron corrosion drives the geochemical changes that occur as groundwater flows through the 
PRB.  When groundwater first contacts the granular iron, any dissolved oxygen present is 
consumed via iron corrosion: 

 4Fe° + 3O2(aq) + 12H+ → 4Fe3+ + 6H2O (9) 

After the initial, rapid depletion of any dissolved oxygen and other oxidizers (e.g., nitrate which 
was not present in the Site water), the water corrosion of iron dominates to produce hydrogen 
and hydroxide resulting in an increase in pH and decline in ORP: 

 Fe° + 2H2O → Fe2+ + H2(aq) + 2OH- (10) 

Creation of reducing conditions and high pH is the expected effect of ZVI corrosion chemistry 
shown in Eq. 10. At the end of the test, the ORP in the ZVI, the ZVI/LGAC/Sand-Mix and 
ZVI/LGAC/Sand-Layered columns decreased from an influent value of approximately +200 
millivolts (mV) to < -200 mV (Table 9).    These ORP decreases are expected results of ZVI 
corrosion. 

The trends of pH observed along all columns containing ZVI did not demonstrate a typical pH 
increase. This is attributed to the exposure of ZVI to relatively high concentrations of cVOC in the 
influent site water. At these concentrations, the dechlorination of cVOC affects the pH of solution. 
Dechlorination of cVOCs is a redox reaction, whereby ZVI acts as an electron donor and cVOC 
compounds are electron acceptors.  For example, dechlorination of TCE can be represented by 
the following reaction: 

3Fe0 + C2HCl3 + 3H+ → C2H4 + 3Fe2+ +3Cl-         (11) 



  
 

 
 

TL0322    2/20/2018      14 

Therefore, degradation of cVOCs consumes (i.e., oxidizes) ZVI and generates dissolved ferrous 
iron (Fe2+).  Dechlorination of high concentrations of cVOCs present in this Site water, resulted in 
generation of the correspondingly high concentrations of dissolved Fe2+.  In these conditions, the 
subsequent precipitation of ferrous iron becomes an important reaction regulating the pH of the 
treated water.  For example, precipitation of iron (oxy)hydroxide consumes alkalinity or creates 
acidity and will buffer the pH down: 

Fe2+ + 2OH- → Fe(OH)2(s)            (12) 

Fe2+ + 2H2O → FeOOH(s) + 3H+ + e-          (13) 

These reactions are thought to be responsible for the pH decreases and pH buffering observed 
in the ZVI-containing columns (Table 9). 

The background concentration of sulfate was approximately 170 mg/L and it did not change along 
the length of all columns (Table 10).  Abiotic reduction of sulfate by ZVI is not typically observed 
in laboratory tests, although microbially mediated sulfate reduction has been observed in mature 
ZVI PRBs.  Low influent concentration of nitrate of approximately 1 mg/L decreased to a non-
detectable value within influent ports of the ZVI-containing columns, as expected due to reduction 
to ammonia. Concentrations of chloride present in the Site water at approximately 1,200 mg/L 
remained stable and was not affected by the column materials. 

The background calcium concentration in the site water was 86 mg/L and carbonate alkalinity was 
28 mg/L as calcium carbonate (CaCO3) (Table 11).  Given that the pH did not increase significantly 
in all columns, CaCO3 or iron carbonate precipitation did not likely occur, which was reflected by 
relatively unchanged column effluent concentrations for these constituents. 

Sodium and potassium behave as conservative tracers in iron systems and are expected to 
remain essentially unchanged within the columns (Table 11).   

Silicon (i.e., a measure of dissolved silica) was present in the influent at a concentration of 4.6 
mg/L decreased to approximately 2 mg/L in the column effluents (Table 11).  Silica (SiO32-) is 
thought to precipitate or adsorb on ZVI surfaces leading to the formation of a silica film or gel on 
the ZVI surface that may hinder contaminant access to active sites.  The influent concentration of 
TOC was 2 mg/L.  TOC increased in the LGAC containing columns to 37 and 27 mg/L in the 
ZVI/LGAC/Sand-Mix and ZVI/LGAC/Sand-Layered columns, respectively, indicating leaching 
from the LGAC material.   
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In general, the groundwater inorganic chemistry does not contain strong oxidizers (e.g. nitrate), 
or high concentrations of potential ZVI-passivating constituents, such as silica or TOC.  Previous 
granular ZVI tests with Site waters of similar inorganic compositions demonstrated much faster 
cVOC degradation rates.  The cause of slower cVOC reaction rates observed in ZVI in this test 
compared to other tests is unknown and would require additional time and research effort to 
investigate. 
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6 Summary and Conclusions 
 

Bench-scale column treatability testing using site water indicated that: 

i) In an initial 7-week test, treatment columns containing ZVI, ZVI/LGAC/Sand-Mix and 
ZVI/LGAC/Sand-Layered materials removed the cVOCs present in the Site groundwater.  
The cVOCs were dechlorinated by ZVI in the ZVI and ZVI/LGAC/Sand-Layered columns.  
The cVOCs were removed in the ZVI/LGAC/Sand-Mix column primarily via adsorption onto 
LGAC. Removal of cVOC continued in this column over an additional 6-month test period, 
with a minimal breakthrough observed in the influent part of the column for VC only. 

ii) Low concentrations of PCBs were removed in all test columns during an initial 7-week test, 
including the sand control column. This indicated that aqueous PCB removal was due to 
physical adsorption onto solid materials. An additional 6-month test in the ZVI/LGAC/Sand-
Mix column showed continued removal of PCBs, but the rate of PCB removal could not be 
calculated based on the test data as reliable breakthrough was not observed. 

iii) CVOC degradation half-lives obtained for the ZVI in the ZVI column and in the 
ZVI/LGAC/Sand-Layered column ranged from 2.2 to 8.8 hrs and were generally higher than 
the values obtained for these compounds and this type of ZVI in previous testing.   

iv) Site groundwater inorganic geochemical composition does not contain strong oxidizers 
(e.g., nitrate), or high concentrations of potential ZVI-passivating constituents, such as silica 
or TOC.   
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TABLES  



TABLE 1
COLUMN AND MATERIALS SPECIFICATIONS            

Massachusetts Site

SiREM

Column Silica Sand Peerless ZVI ZVI/LGAC/Sand - Mix ZVI/LGAC/Sand - Layered

Content 100% Sand 100% ZVI 20% ZVI, 40% Silica 
Sand, 40% LGAC

11.5 inch ZVI, 4.5 inch 
Silica Sand, 4.5 inch 

LGAC
Material Dry Weight (g) 1016.4 2099.8 603.5 1378.5

Column Length (ZVI bed)(ft)
Column Inside Diameter (inch)
Measured Pore Volume (mL) 221 270 299 306

Volume of Column (cm3)
Porosity 0.35 0.43 0.48 0.49

Bulk Density (g/cm3) 1.63 3.36 0.967 2.21

Average Flow Rate (ft/day) 1.84 1.5 1.57 1.54

Average Residence Time (hours) 24 27 26 26
Notes:
% - per cent
cm - centimeter 
ft - feet
g - grams
LGAC - liquid-phase granual activated carbon
mL - milliliter
ZVI - zero valent iron

1.5

567

1.80
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TABLE 2
 ZVI COLUMN TEST SAMPLING SCHEDULE

Massachusetts Site
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- 
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d

A ● ● ● ● ● ●
B ● ● ● ● ● ●
C ● ● ● ● ● ●
D ● ● ● ● ● ●
E ● ● ● ● ● ●
F ● ● ● ● ● ●
G ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
Notes:
● indicates sample collected
cVOCs - chlorinated volatile organic compounds 
DHGs - dissolved hydrocarbon gases
LGAC - liquid-phase granual activated carbon
ORP - oxidation-reduction potential 
PCBs - polychlorinated biphenyls
TOC - total organic carbon

No. of Sampling 
Events 7 (13 for Mix Column) 2

Parmeters 
Samples cVOCs, DHGs, pH and ORP Major Anions Cations, Alkalinity, TOC

Sample Location

4

PCBs

4 (13 for Mix Column)

●Column Influent

Column Effluent

Sa
m

pl
in

g 
Po

rts

● ●●
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TABLE 3
SAND (CONTROL) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Effluent
0.0 1.67
0.0 23.5

Compound PV
0.0 0.18 --
5.3 0.14 0.06
13.1 0.17 0.14
19.1 0.18 0.17
27.0 0.09 0.09
34.1 0.16 0.16
46.8 0.15 0.07
0.0 22.00 --
5.3 19.17 9.54
13.1 21.27 20.63
19.1 22.82 21.16
27.0 18.56 16.06
34.1 22.30 22.26
46.8 22.36 11.98
0.0 5.50 --
5.3 5.41 2.67
13.1 5.67 5.50
19.1 5.95 5.78
27.0 6.15 5.68
34.1 5.84 5.83
46.8 5.96 4.16
0.0 1.50 --
5.3 1.22 0.62
13.1 1.33 1.31
19.1 1.30 1.23
27.0 1.25 1.22
34.1 1.19 1.10
46.8 0.54 0.36
0.0 <0.01 --
5.3 <0.01 <0.01
13.1 <0.01 <0.01
19.1 <0.01 <0.01
27.0 <0.01 <0.01
34.1 <0.01 <0.01
46.8 <0.01 <0.01

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

PCE

TCE

cDCE

VC

Ethene
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TABLE 3
SAND (CONTROL) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Effluent
0.0 1.67
0.0 23.5

Compound PV

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

0.0 <0.01 --
5.3 <0.01 <0.01
13.1 <0.01 <0.01
19.1 <0.01 <0.01
27.0 <0.01 <0.01
34.1 <0.01 <0.01
46.8 <0.01 <0.01
0.0 0.06 --
5.3 0.03 0.03
13.1 0.05 0.03
19.1 0.06 0.05
27.0 0.05 0.06
34.1 0.05 0.05
46.8 0.05 0.05

Notes:
-- - sample not collected
< - the compound is below the detection limit, the associated value is the detection limit
cDCE - cis-1,2-dichloroethene
ft - feet
mg/L - milligrams per liter 
PCE - tetrachloroethene
PV - pore volumes
TCE - trichloroethene
VC - vinyl chloride

Methane

Ethane
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TABLE 4
 ZVI COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 2.0 3.4 6.2 9.1 11.9 17.6 23.3 26.8

Compound PV
0.0 0.18 -- -- -- -- -- -- -- --
4.2 0.14 0.07 0.05 0.02 <0.01 <0.01 <0.01 <0.01 0.005
10.5 0.14 0.09 0.09 0.064 0.05 <0.01 <0.01 <0.01 <0.01
15.6 0.17 0.10 0.09 0.07 0.06 0.03 0.02 <0.01 <0.01
22.0 0.09 0.07 0.05 0.05 0.04 0.03 <0.01 <0.01 <0.01
27.8 0.15 0.11 0.11 0.08 0.05 0.05 0.04 0.03 <0.01
38.0 0.16 0.09 0.07 0.06 0.04 0.04 0.03 0.02 0.01
0.0 22.0 -- -- -- -- -- -- -- --
4.2 21.1 11.5 7.64 4.03 1.73 0.50 0.067 0.003 0.02
10.5 21.5 14.1 12.1 7.93 4.67 2.58 0.91 0.25 0.03
15.6 22.8 15.2 12.5 8.26 4.71 2.11 0.55 0.12 0.01
22.0 18.3 11.6 9.30 5.76 3.72 <0.01 <0.01 0.17 0.01
27.8 22.0 14.6 12.6 8.56 5.32 3.82 2.13 1.15 0.02
38.0 23.61 15.27 12.13 6.36 3.37 1.12 0.51 0.31 0.02
0.0 5.50 -- -- -- -- -- -- -- --
4.2 5.68 4.73 4.08 3.50 2.95 2.09 1.42 0.89 0.10
10.5 5.72 4.79 4.58 4.11 3.58 3.00 2.39 1.79 0.21
15.6 5.96 4.83 4.45 4.00 3.38 2.91 2.03 1.24 0.06
22.0 6.03 4.53 4.19 3.59 3.10 2.52 1.91 1.29 0.08
27.8 5.78 4.24 4.03 3.68 3.00 2.60 2.16 1.76 0.40
38.0 6.20 4.60 4.48 4.25 3.70 2.82 1.38 0.70 0.15
0.0 1.50 -- -- -- -- -- -- -- --
4.2 1.37 0.86 0.59 0.41 0.31 0.19 0.130 0.090 0.016
10.5 1.36 0.76 0.65 0.51 0.38 0.29 0.20 0.15 0.023
15.6 1.29 0.65 0.54 0.42 0.31 0.24 0.14 0.08 0.008
22.0 1.20 0.50 0.42 0.32 0.25 0.18 0.13 0.08 0.011
27.8 1.09 0.43 0.36 0.28 0.20 0.16 0.12 0.09 0.029
38.0 0.57 0.20 0.19 0.18 0.15 0.10 0.05 0.03 0.01
0.0 <0.01 -- -- -- -- -- -- -- --
4.2 <0.01 0.51 0.76 0.89 1.08 0.78 0.86 1.09 0.77
10.5 <0.01 0.44 0.54 0.85 0.94 0.98 0.98 1.01 0.92
15.6 <0.01 0.41 0.55 0.75 1.03 1.15 0.88 0.98 0.94
22.0 <0.01 0.37 0.43 0.63 0.76 0.74 0.76 0.78 0.64
27.8 <0.01 0.37 0.49 0.66 0.72 0.83 0.94 0.97 1.22
38.0 <0.01 0.36 0.50 0.65 0.51 0.40 0.25 0.29 0.32

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

TCE

PCE

Ethene

VC

cDCE
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TABLE 4
 ZVI COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 2.0 3.4 6.2 9.1 11.9 17.6 23.3 26.8

Compound PV

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

0.0 <0.01 -- -- -- -- -- -- -- --
4.2 <0.01 0.17 0.28 0.35 0.45 0.32 0.42 0.64 0.45
10.5 <0.01 0.13 0.17 0.29 0.34 0.39 0.42 0.48 0.74
15.6 <0.01 0.17 0.24 0.33 0.57 0.65 0.55 0.72 1.13
22.0 <0.01 0.17 0.18 0.27 0.35 0.35 0.40 0.48 0.73
27.8 0.00 0.22 0.25 0.30 0.33 0.39 0.48 0.53 0.94
38.0 <0.01 0.14 0.16 0.16 0.13 0.14 0.12 0.15 0.24
0.0 0.06 -- -- -- -- -- -- -- --
4.2 0.05 0.04 0.04 0.04 0.04 0.03 0.04 0.04 0.04
10.5 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05
15.6 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.04
22.0 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.04
27.8 0.05 0.04 0.04 0.03 0.02 0.02 0.03 0.03 0.03
38.0 0.05 0.04 0.03 0.03 0.02 0.02 0.02 0.02 0.02

Notes:
-- - sample not collected
< - the compound is below the detection limit, the associated value is the detection limit
cDCE - cis-1,2-dichloroethene
cm - centimeters
cVOC - chlorinated volatile organic compounds
DHG - dissolved hydrocarbon gases
mg/L - milligrams per liter 
PCE - tetrachloroethene
PV - pore volumes
TCE - trichloroethene
VC - vinyl chloride
ZVI - zero valent iron

Methane

Ethane
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TABLE 5
 ZVI/LGAC/SAND (MIX) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.0 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 1.9 3.2 6.0 8.7 11.4 16.8 22.2 25.6

Compound PV
0.0 0.18 -- -- -- -- -- -- -- --
4.6 0.18 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
11.3 0.13 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
17.6 0.16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25.6 0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
32.9 0.15 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
44.9 0.11 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
84.9 0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
110.8 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
136.5 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
159.7 0.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
184.0 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
209.2 0.12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0 22.00 -- -- -- -- -- -- -- --
4.6 21.52 0.07 <0.01 <0.01 0.01 <0.01 0.02 0.010 0.005
11.3 21.79 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
17.6 23.3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25.6 20.57 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
32.9 20.82 0.017 <0.01 <0.01 <0.01 <0.01 1.01 <0.01 <0.01
44.9 24.39 <0.01 <0.01 0.15 <0.01 <0.01 0.01 <0.01 <0.01
84.9 15.51 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
110.8 12.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 <0.01
136.5 7.76 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
159.7 10.9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
184.0 6.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
209.2 17.3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

TCE

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

PCE
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TABLE 5
 ZVI/LGAC/SAND (MIX) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.0 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 1.9 3.2 6.0 8.7 11.4 16.8 22.2 25.6

Compound PV

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

0.0 5.50 -- -- -- -- -- -- -- --
4.6 5.78 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
11.3 5.77 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
17.6 6.08 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25.6 6.49 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
32.9 5.41 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
44.9 6.37 <0.01 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
84.9 4.72 0.03 0.07 0.09 0.13 <0.01 <0.01 <0.01 <0.01
110.8 3.90 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
136.5 2.79 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
159.7 3.30 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
184.0 1.41 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 <0.01 <0.01
209.2 4.75 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0 1.50 -- -- -- -- -- -- -- --
4.6 1.39 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
11.3 1.40 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
17.6 1.31 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25.6 1.32 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
32.9 1.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
44.9 0.59 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
84.9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
110.8 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
136.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
159.7 0.13 0.09 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
184.0 0.10 0.16 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
209.2 0.03 0.18 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0 <0.01 -- -- -- -- -- -- -- --
4.6 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
11.3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
17.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
32.9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
44.9 <0.01 0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
84.9 <0.01 0.03 0.04 0.02 0.01 <0.01 <0.01 <0.01 <0.01
110.8 <0.01 0.02 0.03 0.03 0.03 0.01 <0.01 <0.01 <0.01
136.5 <0.01 0.05 0.04 0.04 0.04 0.02 0.02 <0.01 <0.01
159.7 <0.01 <0.01 0.03 0.05 0.04 0.03 0.03 0.02 <0.01
184.0 <0.01 <0.01 <0.01 0.04 0.05 0.03 0.03 0.03 <0.01
209.2 <0.01 <0.01 <0.01 0.02 0.03 0.05 0.04 0.03 <0.01

Ethene

c-DCE

VC
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TABLE 5
 ZVI/LGAC/SAND (MIX) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.0 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 1.9 3.2 6.0 8.7 11.4 16.8 22.2 25.6

Compound PV

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

0.0 <0.01 -- -- -- -- -- -- -- --
4.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
11.3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
17.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
25.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
32.9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
44.9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
84.9 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
110.8 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
136.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
159.7 <0.01 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
184.0 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
209.2 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0 0.06 -- -- -- -- -- -- -- --
4.6 0.06 0.03 0.03 0.04 0.05 0.06 0.05 0.05 0.04
11.3 0.06 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.05
17.6 0.05 0.04 0.03 0.03 0.02 0.02 0.02 0.03 0.04
25.6 0.06 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.03
32.9 0.05 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
44.9 0.05 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
84.9 <0.05 <0.05 0.10 0.32 0.18 0.10 <0.05 <0.05 <0.05
110.8 <0.05 <0.05 0.11 0.41 0.49 0.84 0.90 0.92 1.19
136.5 0.05 0.06 0.22 0.58 0.64 0.72 0.98 1.10 1.66
159.7 <0.05 <0.05 <0.05 0.29 0.22 0.34 0.44 0.50 1.17
184.0 0.08 <0.05 <0.05 0.06 0.05 0.07 0.08 0.11 0.38
209.2 <0.05 <0.05 <0.05 0.06 0.05 0.09 0.07 0.05 0.12

Notes:
-- - sample not collected
< - the compound is below the detection limit, the associated value is the detection limit
cDCE - cis-1,2-dichloroethene
cm - centimeters
cVOC - chlorinated volatile organic compounds
DHG - dissolved hydrocarbon gases
LGAC - liquid-phase granual activated carbon
mg/L - milligrams per liter 
PCE - tetrachloroethene
PV - pore volumes
TCE - trichloroethene
VC - vinyl chloride
ZVI - zero valent iron

Methane

Ethane
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TABLE 6
 ZVI/LGAC/SAND (LAYERED) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.0 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 1.9 3.3 6.1 8.8 11.6 17.1 22.7 26.2

Compound PV
0.0 0.18 -- -- -- -- -- -- -- --
4.1 0.13 0.10 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
10.0 0.15 0.11 0.07 0.070 0.05 0.06 <0.01 0.03 <0.01
15.5 0.14 0.12 0.09 0.09 0.08 0.05 0.03 0.03 <0.01
21.9 0.09 <0.01 0.05 0.06 0.05 0.04 0.03 0.03 <0.01
27.7 0.15 0.12 0.11 0.09 0.07 0.06 0.04 <0.01 <0.01
38.5 0.18 0.09 0.10 0.08 0.08 0.04 0.03 0.04 <0.01
0.0 22.00 -- -- -- -- -- -- -- --
4.1 20.42 14.07 9.80 5.41 2.65 1.22 0.58 0.422 <0.01
10.0 21.45 15.10 13.03 8.72 5.25 3.05 1.79 1.41 <0.01
15.5 21.47 15.56 13.42 9.89 6.53 3.61 1.81 1.48 <0.01
21.9 17.53 11.19 8.56 5.92 3.93 2.32 <0.01 0.94 <0.01
27.7 22.00 14.27 10.92 6.15 4.18 3.14 1.81 1.86 <0.01
38.5 23.87 14.26 9.11 3.51 2.32 1.28 0.39 0.27 0.00
0.0 5.50 -- -- -- -- -- -- -- --
4.1 5.60 5.26 4.64 3.88 3.30 2.66 1.98 2.16 <0.01
10.0 5.77 4.88 4.65 4.06 3.53 3.07 2.58 2.57 <0.01
15.5 5.79 4.81 4.50 4.17 3.66 3.11 2.68 2.58 <0.01
21.9 5.82 4.50 4.18 3.99 3.40 2.91 2.44 2.41 <0.01
27.7 5.80 4.44 4.30 4.28 3.44 3.11 2.73 2.76 <0.01
38.5 6.39 5.01 4.75 4.82 4.70 4.05 3.73 3.44 <0.01
0.0 1.50 -- -- -- -- -- -- -- --
4.1 1.35 1.01 0.74 0.47 0.36 0.26 0.18 0.21 <0.01
10.0 1.37 0.79 0.71 0.52 0.38 0.30 0.24 0.22 <0.01
15.5 1.24 0.63 0.56 0.45 0.36 0.26 0.21 0.19 <0.01
21.9 1.16 0.46 0.41 0.37 0.29 0.23 0.18 0.17 <0.01
27.7 1.09 0.43 0.40 0.32 0.25 0.21 0.18 0.18 <0.01
38.5 0.60 0.22 0.22 0.23 0.23 0.20 0.18 0.16 <0.01
0.0 <0.01 -- -- -- -- -- -- -- --
4.1 <0.01 0.54 0.61 0.81 0.98 0.99 0.81 0.90 0.05
10.0 <0.01 0.50 0.56 0.79 0.88 0.92 1.03 1.10 0.08
15.5 <0.01 0.44 0.49 0.62 0.95 0.84 0.93 1.03 0.16
21.9 <0.01 0.44 0.36 0.60 0.69 0.78 0.71 0.84 0.19
27.7 <0.01 0.43 0.50 0.64 0.66 0.87 0.91 1.07 0.21
38.5 <0.01 0.50 0.54 0.80 0.93 0.82 0.62 0.49 0.42

Ethene

VC

cDCE

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

TCE

PCE
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TABLE 6
 ZVI/LGAC/SAND (LAYERED) COLUMN WATER SAMPLE cVOC AND DHG RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.0 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67
0.0 1.9 3.3 6.1 8.8 11.6 17.1 22.7 26.2

Compound PV

Sample Location
Column Distance (ft)

Residence Time (hours)
Concentration (mg/L)

0.0 <0.01 -- -- -- -- -- -- -- --
4.1 <0.01 0.19 0.21 0.27 0.35 0.35 0.31 0.33 0.04
10.0 <0.01 0.18 0.19 0.29 0.33 0.34 0.42 0.45 0.05
15.5 <0.01 0.19 0.20 0.24 0.43 0.35 0.42 0.48 0.10
21.9 <0.01 0.20 0.14 0.26 0.31 0.35 0.32 0.41 0.11
27.7 <0.01 0.23 0.24 0.26 0.27 0.38 0.39 0.49 0.12
38.5 <0.01 0.25 0.24 0.27 0.22 0.21 0.18 0.18 0.13
0.0 0.06 -- -- -- -- -- -- -- --
4.1 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
10.0 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.05 0.05
15.5 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.04
21.9 0.05 0.04 0.03 0.04 0.03 0.03 0.03 0.03 0.04
27.7 0.05 0.04 0.03 0.03 0.02 0.03 0.03 0.03 0.03
38.5 0.05 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02

Notes:
-- - sample not collected
< - the compound is below the detection limit, the associated value is the detection limit
cDCE - cis-1,2-dichloroethene
cm - centimeters
cVOC - chlorinated volatile organic compounds
DHG - dissolved hydrocarbon gases
LGAC - liquid-phase granual activated carbon
mg/L - milligrams per liter 
PCE - tetrachloroethene
PV - pore volumes
TCE - trichloroethene
VC - vinyl chloride
ZVI - zero valent iron

Methane

Ethane
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TABLE 7
COLUMN WATER SAMPLE PCB RESULTS

  Massachusetts Site

SiREM

Influent Effluent Influent Effluent Influent Effluent Influent Effluent
Compound Date

31-Mar-17 25 -- 25 -- 25 -- 25 --
13-Apr-17 -- <0.250 -- <0.250 -- <0.250 -- <0.250
20-Apr-17 <0.250 -- <0.250 -- <0.250 -- <0.250 --
11-May-17 61* <0.250 61* <0.250 61* <0.250 61* <0.250
15-May-17 39 <0.250 39 <0.250 39 <0.250 39 <0.250
17-Jul-17 -- -- -- -- -- <0.250 -- --
17-Aug-17 -- -- -- -- 347 (PCB 1242)/ 124 (PCB 1254) <0.250 -- --
18-Sep-17 -- -- -- -- 1100 (PCB 1242)/  466 (PCB 1254) <0.250 -- --
18-Oct-17 -- -- -- -- 1230 (PCB 1242) / 750 (PCB 1254) <0.250 -- --
20-Nov-17 -- -- -- -- 520 (PCB 1242) / 186 (PCB 1254) <0.250 -- --
18-Dec-17 -- -- -- -- 1430 (PCB 1248) / 943 (PCB 1254) 0.281 (PBC 1248) -- --

Notes:
* - sample from spiked GW, collected directly from the glass bottle, on this date measured 180 µg/L 
ft - feet
g/L - micrograms per liter 
 -- - sample not collected

PCBs      

Mixed Layered
Sample Location

Concentration (µg/L)

Control ZVI
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TABLE 8
CALCULATED cVOC HALF-LIFE VALUES 

  Massachusetts Site

SiREM

Compound Pore Volume
Influent 

Concentration 
(mg/L)

Half-lifea 

(hours)
Molar Conversion 

rate (molar %) r2

15.6 0.17 5.11 0.954
22.0 0.09 6.44 0.918
27.8 0.15 7.32 0.958
38.0 0.16 5.26 0.899

PCE=>TCE
15.6 22.75 3.89 0.996
22.0 18.28 3.40 0.987
27.8 22.01 4.58 0.994
38.0 23.61 3.25 0.998

TCE=>cDCE
15.6 5.96 7.71 0.962
22.0 6.03 7.47 0.949
27.8 5.78 8.34 0.921
38.0 6.2 7.03 0.956

cDCE=>VC
15.6 1.29 1.99 0.953
22.0 1.20 1.20 0.928
27.8 1.09 2.17 0.927
38.0 0.57 1.80 0.903

15.5 0.14 8.39 0.952
21.9 0.09 22.20 0.826
27.7 0.15 7.91 0.988
38.5 0.18 6.43 0.829

PCE=>TCE
15.5 21.47 5.00 0.995
21.9 17.53 3.78 0.988
27.7 22.00 3.50 0.994
38.5 23.87 2.41 0.998

TCE=>cDCE
15.5 5.79 9.76 0.864
21.9 5.82 8.71 0.876
27.7 5.80 8.76 0.810
38.5 6.39 16.90 0.480

cDCE=>VC
15.5 1.24 1.75 0.905
21.9 1.16 2.93 0.836
27.7 1.09 2.20 0.844
38.5 0.6 5.12 0.523

--

10%

10%

55%

--

ZVI/GAC/Sand - Layeredb

PCE

100% ZVI

PCE

TCE

cDCE

VC

TCE

cDCE

VC

10%

10%

55%
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TABLE 8
CALCULATED cVOC HALF-LIFE VALUES 

  Massachusetts Site

SiREM

Notes:
a Half-life calculated based on test temperature of 22°C
b Fitting was performed for the column ports located in the 11.5" ZVI zone
% - percent
µg/L - micrograms per liter
cVOC - chlorinated volatile organic compounds
LGAC - liquid granular activated carbon
mg/L - milligrams per liter
PCE - tetrachloroethene; TCE - trichloroethene; cDCE - cis-1,2-dichloroethene, VC - vinyl chloride
r2 - coefficient of determination
ZVI - zero valent iron
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TABLE 9
WATER SAMPLE ORP AND pH RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67

0 5.92 -- -- -- -- -- -- -- --

5.28 6.00 -- -- -- -- -- -- -- 6.39
13.1 6.33 -- -- -- -- -- -- -- 6.53
19.1 5.85 -- -- -- -- -- -- -- 6.34
27.0 5.99 -- -- -- -- -- -- -- 6.23
34.1 5.84 -- -- -- -- -- -- -- 6.25
46.8 5.98 6.42

0 176 -- -- -- -- -- -- -- --

0.00 231 -- -- -- -- -- -- -- 228
13.1 112 -- -- -- -- -- -- -- 2.00
19.1 133 -- -- -- -- -- -- -- 7.00
27.0 122 -- -- -- -- -- -- -- 109
34.1 76 -- -- -- -- -- -- -- 59
46.8 153 127

0 5.92 -- -- -- -- -- -- -- --
1.49 5.75 6.45 6.42 6.26 6.29 6.03 6.45 6.55 6.69
10.5 6.19 6.75 6.63 6.63 6.50 6.36 6.43 6.50 6.96
15.6 5.95 6.68 6.65 6.26 6.35 6.06 6.18 6.63 6.70
14.9 5.81 6.47 6.28 6.13 6.22 6.28 5.93 5.37 6.37
27.8 5.67 6.70 6.40 6.42 6.29 6.18 5.14 4.77 6.22
38.0 5.86 6.80 6.48 6.03 6.42 6.10 6.37 6.13 6.09

0 176 -- -- -- -- -- -- -- --
0.00 232 -321 -301 -431 -443 -198 -296 -334 -199
10.5 160 -204 -183 -221 -289 -269 -245 -244 -296
15.6 169 -428 -365 -405 -270 -326 -327 -387 -170
22.0 281 -436 -433 -447 -418 -452 -405 -458 -433
27.8 210 -405 -383 -177 -174 -216 -294 -320 -231
38.0 149 -288 -243 -244 -194 -244 -153 -283 -201

Sample Location
Column Distance (ft)

Parameter PV
100% Sand Column

Value

100% ZVI

ORP (mV)

pH

ORP (mV)

pH
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TABLE 9
WATER SAMPLE ORP AND pH RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67

Sample Location
Column Distance (ft)

Parameter PV Value

0.0 5.92 -- -- -- -- -- -- -- --
4.6 5.92 5.95 5.96 5.53 5.44 5.47 6.18 6.22 6.09

11.3 6.31 6.37 6.38 6.27 6.53 6.58 6.27 5.60 5.18
17.6 5.91 6.29 6.11 6.29 6.38 6.53 6.54 6.43 5.08
25.6 5.92 6.22 6.08 6.32 6.46 6.70 6.63 6.68 6.14
32.9 5.64 6.56 6.31 6.31 6.34 6.47 6.53 6.52 6.64
44.9 5.81 5.97 5.56 6.31 6.56 6.79 6.62 6.70 6.65
84.9 7.04 6.87 6.45 6.71 6.90 7.31 7.40 7.49 7.01
110.8 6.07 7.34 7.12 7.13 7.42 7.70 8.34 7.43 7.17
136.5 6.65 7.07 6.92 6.54 7.07 7.10 7.25 7.60 7.98
159.7 6.82 7.11 7.13 7.25 7.40 7.49 7.47 7.49 7.78
184.3 6.75 7.07 7.08 7.09 7.29 7.47 7.71 7.59 7.48
209.2 6.50 7.28 7.28 7.58 7.89 8.04 8.11 8.07 8.10

0.0 176 -- -- -- -- -- -- -- --
4.6 200 -170 -356 -260 -334 -452 -328 -370 -372

11.3 163 -112 -195 -131 -120 -200 -242 -302 -248
17.6 141 -224 -150 -322 -297 -304 -229 -257 -288
25.6 270 -127 -240 -410 -458 -436 -464 -482 -262
32.9 198 -111 -145 -240 -297 -289 -255 -315 -272
44.9 145 -90 -189 -187 -173 -160 -234 -260 -251
84.9 64 -54 -113 -100 -154 -192 -132 -247 -299
110.8 198 -34 27 29 19 -22 13 2 -17
136.5 87 -26 -4 -1 8 8 -13 -10 -102
159.7 163 13 18 1 -3 6 3 -67 -130
184.3 53 -24 -13 -10 -39 -42 -2 -5 -11
209.2 154 21 26 -51 -6 13 19 3 -30

ZVI/LGAC/Sand - Mix

pH

ORP (mV)
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TABLE 9
WATER SAMPLE ORP AND pH RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67

Sample Location
Column Distance (ft)

Parameter PV Value

0.0 5.92 -- -- -- -- -- -- -- --
4.1 5.93 6.37 6.36 6.43 6.35 6.37 6.12 6.46 6.41

10.0 6.20 6.70 6.57 6.68 6.52 6.55 6.39 6.29 --
15.5 5.97 6.55 6.53 6.44 6.19 6.16 5.98 6.28 6.03
21.9 6.01 6.49 6.52 6.43 6.36 6.43 6.45 6.40 6.28
27.7 5.67 6.51 6.45 6.27 5.65 6.32 6.07 6.30 6.34
38.5 5.90 6.60 6.48 6.41 6.27 6.19 5.76 6.00 6.61
0.0 176 -- -- -- -- -- -- -- --
4.1 235 -381 -293 -302 -299 -441 -298 -318 -326

10.0 160 -419 -120 -232 -217 -281 -340 -288 -116
15.5 195 -414 -405 -244 -382 -221 -314 -145 -73
21.9 279 -473 -290 -401 -428 -448 -445 -462 -417
27.7 199 -444 -178 -250 -174 -247 -238 -322 -130
38.5 139 -336 -254 -232 -144 -304 -160 -290 -342

Notes:
-- - sample not collected mV - millivolts
% - percent ORP - Oxidation Reduction Potential
ft - feet PV - pore volumes
LGAC - liquid-phase granual activated carbon ZVI - zero valent iron

ZVI/LGAC/Sand - Layered

ORP (mV)

pH
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TABLE 10
WATER SAMPLE ANION RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67

Analyte PV

Chloride 0 1,150 -- -- -- -- -- -- -- --
0.88 1,148 -- -- -- -- -- -- -- 1,131
19.1 1,110 -- -- -- -- -- -- -- 1,083
46.8 1,010 1,098

Nitrate-Nitrogen 0.0 0.84 -- -- -- -- -- -- -- --
5.3 0.77 -- -- -- -- -- -- -- 0.88
19.1 0.78 -- -- -- -- -- -- -- 0.85
46.8 0.73 0.84

Nitrite-Nitrogen 0.0 <0.09 -- -- -- -- -- -- -- --
5.3 <0.09 -- -- -- -- -- -- -- <0.09
19.1 <0.09 -- -- -- -- -- -- -- <0.09
46.8 <0.09 <0.09

Sulfate 0.0 178 -- -- -- -- -- -- -- --
5.3 168 -- -- -- -- -- -- -- 167
19.1 168 -- -- -- -- -- -- -- 163
46.8 152 163

Chloride 0.0 1150 -- -- -- -- -- -- -- --
4.2 1133 1189 1191 1163 1250 1243 1232 1184 1149
15.6 1134 1160 1179 1114 1143 1121 1043 1121 1112
38.0 1,113 1,066 1,154 1,057 1,205 1,152 1,064 1,140 1158

Nitrate-Nitrogen 0.0 0.84 -- -- -- -- -- -- -- --
4.2 0.84 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
15.6 0.90 <0.09 <0.09 <0.09 0.38 <0.09 <0.09 0.48 <0.09
38.0 0.79 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

Nitrite-Nitrogen 0.0 <0.09 -- -- -- -- -- -- -- --
4.2 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
15.6 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
38.0 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

Sulfate 0.0 178 -- -- -- -- -- -- -- --
4.2 173 186 178 171 185 192 178 172 158
15.6 174 176 180 169 172 167 154 238 158
38.0 169 161 168 156 186 173 125 148 171

Chloride 0.0 1,150 -- -- -- -- -- -- -- --
4.6 1,167 1,198 1,159 1,209 1,187 1,184 1,166 1,200 1,142
17.6 1,099 1,115 1,150 1,085 1,104 1,175 1,155 1,126 1,152
44.9 1,086 1,012 1,236 1,194 1,090 1,140 1,135 1,136 1,126

Nitrate-Nitrogen 0.0 0.84 -- -- -- -- -- -- -- --
4.6 0.81 0.51 0.31 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
17.6 0.88 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
44.9 0.97 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

Nitrite-Nitrogen 0.0 <0.09 -- -- -- -- -- -- -- --
4.6 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
17.6 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
44.9 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

Sulfate 0.0 178 -- -- -- -- -- -- -- --
4.6 184 186 181 190 185 185 182 185 171
17.6 173 173 179 166 171 182 179 174 178
44.9 170 155 210 184 169 170 174 174 169

100% ZVI

ZVI/LGAC/Sand - Mix

Sample Location

Concentration (mg/L)

Column Distance (ft)

100% Sand Column
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TABLE 10
WATER SAMPLE ANION RESULTS

Massachusetts Site

SiREM

Influent Port A Port B Port C Port D Port E Port F Port G Effluent
0.00 0.11 0.20 0.36 0.52 0.69 1.02 1.35 1.67

Analyte PV

Sample Location

Concentration (mg/L)

Column Distance (ft)

Chloride 0.0 1,150 -- -- -- -- -- -- -- --
4.1 1,163 1,186 1,211 1,309 1,188 1,179 1,162 1,160 1,247
15.5 1,104 1,186 1,254 1,083 1,168 1,143 1,072 1,112 1,173
38.5 1,186 1,594 1,149 1,397 1,454 1,177 1,288 1,182 1,195

Nitrate-Nitrogen 0.0 0.84 -- -- -- -- -- -- -- --
4.1 0.88 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
15.5 0.77 <0.09 0.37 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
38.5 0.95 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

Nitrite-Nitrogen 0.0 <0.09 -- -- -- -- -- -- -- --
4.1 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
15.5 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
38.5 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

Sulfate 0.0 178 -- -- -- -- -- -- -- --
4.1 183 188 195 197 180 178 174 175 187
15.5 169 185 197 168 180 176 164 171 164
38.5 186 277 179 225 237 181 211 178 162

Notes:
% - percent
< - the compound is below the detection limit, the associated value is the detection limit
ft - feet
LGAC - liquid-phase granual activated carbon
mg/L - milligrams per liter 
PV - pore volumes

ZVI/LGAC/Sand - Layered
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TABLE 11
WATER SAMPLE CATION, ALKALINITY AND TOC RESULTS

Massachusetts Site

SiREM

Baseline Endpoint

Effluent 
Control 
Column

Effluent ZVI 
Column

Effluent 
ZVI/LGAC/San

d (Mix) 
Column

Effluent 
ZVI/LGAC/San

d (Layered) 
Column

Calcium 87.4 86.1 81.7 81.9 71.6 98.4
Iron 0.052 0.034 0.046 0.47 10.6 0.617
Magnesium 70.0 72.1 67.8 65.4 70 82.7
Manganese 3.89 3.73 3.77 1.57 0.929 1.07
Potassium 25.4 24.6 23.1 25.2 24.1 31.6
Silicon 4.55 4.94 4.65 1.76 1.92 2.33
Sodium 727 638 585 635 600 731
Strontium 0.592 0.605 0.605 0.622 0.829 0.808
Total Organic Carbon (TOC) 2.0 1.0 1.0 1.0 53 7
Alkalinity, Total (as CaCO3) 28 9.0 42 6.0 37 27

Notes:
             CaCO3 - calcium carbonate
             < - not detected, associated value is the detection limit
             mg/L - milligram per liter
             ZVI - micro scale zero valent iron

 LGAC - liquid-phase granular activated carbon
             TOC - total organic carbon
                  -- - sample not collected

Constituent

Endpoint

Influent

mg/L
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Notes:
ft - feet

Schematic of Column Test Set Up
 Massachusetts Site

Jan 2018
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Sand Column Water cVOC and DHG Concentrations 
versus Residence Time at End of Study

 Massachusetts Site
Jan 2018

Figure:  2
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cDCE ‐ cis‐1,2‐dichloroethene
cVOC ‐ chlorinated volatile organic compounds
DHG ‐ dissolved hydrocarbon gases
mg/L ‐ milligrams per liter
PCE ‐ tetrachloroethene
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Jan 2018

Figure:  3

 ZVI Column Water cVOC and DHG Concentrations 
versus Residence Time at End of Study

0.00

0.25

0.50

0.75

1.00

0.0

5.0

10.0

15.0

20.0

25.0

30.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0

Residence Time (hours)

P
C
E 
(m

g
/L
)

TCE cDCE VC PCE

TC
E,
 c
D
C
E 
a
n
d
 V
C
 (
m
g/
L)

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

0.0 5.0 10.0 15.0 20.0 25.0 30.0

Ethene Ethane Methane

Residence Time

Et
h
e
n
e
, 
Et
h
a
n
e
 a
n
d
 M

et
h
a
n
e
 (
m
g/
L)

Notes:
cDCE ‐ cis‐1,2‐dichloroethene
cVOC ‐ chlorinated volatile organic compounds
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 ZVI/LGAC/Sand-Mix Column Water cVOC and DHG 
Concentrations versus Residence Time at End of Study

 Massachusetts Site
Jan 2018

Figure:  4
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cDCE ‐ cis‐1,2‐dichloroethene
cVOC ‐ chlorinated volatile organic compounds
LGAC ‐ liquid‐phase granular activated carbon
DHG ‐ dissolved hydrocarbon gases
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 ZVI/LGAC Sand (Layered) Column Water cVOC and DHG 
Concentrations versus Residence Time at End of Study

 Massachusetts Site
Jan 2018

Figure:  5
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(modified from Arnold and Roberts, 2000)

Chlorinated Ethene Degradation Pathways 
with ZVI

 Massachusetts Site

Jan 2018

Figure: 6



Jan 2018

Figure:  7

  Column Water ORP and pH 
Versus Residence Time at End of Study

 Massachusetts Site

Notes:
ft ‐ feet
LGAC ‐ liquid‐phase granular activated carbon
mV ‐ millivolts
ORP ‐ oxidation reduction potential
ZVI ‐ zero valent iron
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APPENDIX A 
 

COLUMN MATERIALS SPECIFICATIONS



Keep swimming pools  
clean and crystal clear at  
lower maintenance cost
AquaQuartz® pool filter sand is the worry-free, hassle-free choice to keep 

swimming pools clean and crystal clear. Our premium pool filter sand, 

which does not stain, ensures easy maintenance at a lower cost by filtering 

direct dust, algae, suntan lotion, oil, leaves, and insects.

This ecologically safe pool sand does not solidify and will help to prevent 

clogging. Our inert, odorless 100% natural sand does not have chemicals. 

It can be easily backwashed.  

Choose AquaQuartz pool filter sand for residential and commercial  

sand filters.

For more information and to order 
AquaQuartz, please email or call: 

Fairmount Santrol 
11830 Ravenna Road 
Chardon, OH 44024 
800.255.7263 
Fax: 269.465.6075 
Sales@FairmountSantrol.com

FairmountSantrol.com

• Standard #20 grade available for typical use

• Private label packaging available

• UPC coded for retail stores 

• Packaged in the most durable 50-pound plastic bags    
   that can be stored outside without UV degradation

• Shipments tested for the required size

• Shipping can be arranged or pick up as necessary

• Meets AWWA B100 recommendations

AquaQuartz®



PRODUCT DATA SHEET 

CC-8x30 Granular Activated Carbon (GAC)

DESCRIPTION: 
CC-8x30 is a virgin activated carbon derived from bituminous coal. Granular in form, it is ideal for many
liquid phase applications including the removal of impurities from water streams. Its superior adsorptive
capacity and surface area make it particularly attractive for the removal of organics from wastewater;
while its size makes it appealing where low pressure drop is required.

STANDARD PACKAGING: 
CC-8x30 is available in 55 lb. bags or 1,100 lb. bulk bags. Other sizes available upon request.

SPECIFICATIONS: 
• U.S. standard series sieve size: 8 x 30 mesh (min 90%)

o Less than No. 30: 5% (max)
o Greater than No. 8: 5% (max)

• Iodine No.: 900 mg/g (min)
• Surface Area: 900 m2/g (min)
• Hardness: 90% (min)
• Abrasion No.: 80 (min)
• Moisture (as packaged): 5.0% (max)
• Typical density: 27-30 lbs/ft3 (0.43 -0.48 g/cc)

SAFETY MESSAGE 
Wet activated carbon removes oxygen from air, causing a severe hazard to workers inside carbon vessels. Confined space/low 
oxygen procedures should be put in place before any entry is made. Such procedures should comply with all applicable local, 
state and federal guidelines. 

For More Information: 
Continental Carbon Group 
www.continental-carbon.com | info@continental-carbon.com | 905.643.7615 
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CHAIN OF CUSTODY DOCUMENTATION
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APPENDIX C 
 

EXTERNAL LABORATORY REPORTS 



SiREM Laboratory
 Attn : Rita Schofield

 
 130 Research Lane, Suite 2, Guelph
, N1G 5G3
Phone: 519-822-2265, Fax:519-822-3151

 06-April-2017
 

 Date Rec. : 31 March 2017
 LR Report: CA15757-MAR17
 Reference: Si-3090 B&C PCB Columns
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 3:

Analysis
Approval

Date

4:
Analysis
Approval

Time

5:
MDL

6:
S-4263-Baseline

Sample Date & Time 30-Mar-17 11:15
Temperature Upon Receipt [°C] --- --- --- 22.0
Alkalinity [mg/L as CaCO3] 04-Apr-17 12:05 2 28
Total Organic Carbon [mg/L] 03-Apr-17 14:15 1 2
Total Dissolved Solids [mg/L] 03-Apr-17 14:24 30 2260
Silver (total) [mg/L] 04-Apr-17 16:06 0.000002 < 0.00005
Aluminum (total) [mg/L] 04-Apr-17 16:06 0.001 0.080
Arsenic (total) [mg/L] 04-Apr-17 16:06 0.0002 0.0019
Barium (total) [mg/L] 04-Apr-17 16:06 0.00002 0.0641
Beryllium (total) [mg/L] 04-Apr-17 16:06 0.000007 0.000131
Boron (total) [mg/L] 04-Apr-17 16:06 0.002 0.418
Bismuth (total) [mg/L] 04-Apr-17 16:06 0.000007 0.000051
Calcium (total) [mg/L] 04-Apr-17 16:06 0.01 87.4
Cadmium (total) [mg/L] 04-Apr-17 16:06 0.000003 0.00147
Cobalt (total) [mg/L] 04-Apr-17 16:06 0.000004 0.00647
Chromium (total) [mg/L] 04-Apr-17 16:06 0.00003 0.00057
Copper (total) [mg/L] 04-Apr-17 16:06 0.00002 0.00618
Iron (total) [mg/L] 04-Apr-17 16:06 0.007 0.052
Potassium (total) [mg/L] 04-Apr-17 16:06 0.003 25.4
Lithium (total) [mg/L] 04-Apr-17 16:06 0.000006 0.0005
Magnesium (total) [mg/L] 04-Apr-17 16:06 0.001 70.0
Manganese (total) [mg/L] 04-Apr-17 16:06 0.00001 3.89
Molybdenum (total) [mg/L] 04-Apr-17 16:06 0.00001 0.00079
Sodium (total) [mg/L] 06-Apr-17 11:14 0.01 727
Nickel (total) [mg/L] 04-Apr-17 16:06 0.0001 0.0052
Phosphorus (total) [mg/L] 04-Apr-17 16:06 0.003 0.016
Lead (total) [mg/L] 04-Apr-17 16:06 0.00001 0.00029
Antimony (total) [mg/L] 04-Apr-17 16:06 0.0002 < 0.0002
Selenium (total) [mg/L] 04-Apr-17 16:06 0.00004 0.00043
Silicon (total) [mg/L] 04-Apr-17 16:06 0.02 4.55
Tin (total) [mg/L] 04-Apr-17 16:06 0.00001 0.00019

 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 



Analysis 3:
Analysis
Approval

Date

4:
Analysis
Approval

Time

5:
MDL

6:
S-4263-Baseline

Strontium (total) [mg/L] 04-Apr-17 16:06 0.00002 0.592
Titanium (total) [mg/L] 04-Apr-17 16:06 0.00005 0.00078
Thallium (total) [mg/L] 04-Apr-17 16:06 0.000005 0.000283
Uranium (total) [mg/L] 04-Apr-17 16:06 0.000002 0.000087
Vanadium (total) [mg/L] 04-Apr-17 16:06 0.00001 0.00038
Zinc (total) [mg/L] 04-Apr-17 16:06 0.002 0.257

 
  

  
 

    
 

 
 __________________________

 Brian Graham B.Sc.
Project Specialist 
Environmental Services, Analytical
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA15757-MAR17

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 



SiREM Laboratory
 Attn : Rita Schofield

 
 130 Research Lane, Suite 2
Guelph, ON
N1G 5G3, 

Phone: 519-822-2265
Fax:519-822-3151

 29-May-2017
 

 Date Rec. : 19 May 2017
 LR Report: CA13461-MAY17
 Reference: Si-3090 B&C PCb Columns
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 3:

Analysis
Approval

Date

4:
Analysis
Approval

Time

6:
S-4263 Effluent
Control Col 1

7:
S-4263 Effluent ZVI

Col 2

8:
S-4263 Effluent

Mixed Col 3

9:
S-4263 Effluent
Layered  Col 4

10:
S-4263 Influent

Sample Date & Time 18-May-17 09:00 18-May-17 09:00 18-May-17 09:00 18-May-17 09:00 18-May-17 09:00
Temperature Upon Receipt [°C] --- --- 5.0 5.0 5.0 5.0 5.0
Alkalinity [mg/L as CaCO3] 25-May-17 10:35 42 6 37 27 9
Dissolved Organic Carbon [mg/L] 25-May-17 14:30 1 1 53 7 1
Total Dissolved Solids [mg/L] 25-May-17 10:53 2370 2390 2460 2360 2500
Silver (total) [mg/L] 25-May-17 16:15 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Aluminum (total) [mg/L] 25-May-17 16:15 0.038 0.036 0.032 0.074 0.289
Arsenic (total) [mg/L] 25-May-17 16:15 0.0022 0.0016 0.0013 0.0020 0.0015
Barium (total) [mg/L] 25-May-17 16:15 0.0638 0.0672 0.331 0.114 0.220
Beryllium (total) [mg/L] 25-May-17 16:15 0.000072 0.000008 0.000018 0.000017 0.000144
Boron (total) [mg/L] 25-May-17 16:15 0.530 0.474 0.439 0.540 0.770
Bismuth (total) [mg/L] 25-May-17 16:15 0.000038 0.000048 0.000018 0.000021 0.000015
Calcium (total) [mg/L] 25-May-17 16:15 81.7 81.9 71.6 98.4 86.1
Cadmium (total) [mg/L] 25-May-17 16:15 0.00155 0.000009 0.000003 < 0.000003 0.00157
Cobalt (total) [mg/L] 25-May-17 16:15 0.00626 0.000030 0.000051 0.000959 0.00644
Chromium (total) [mg/L] 25-May-17 16:15 0.00107 0.00040 0.00044 0.00047 0.00089
Copper (total) [mg/L] 25-May-17 16:15 0.00609 0.00098 0.00051 0.00069 0.00839
Iron (total) [mg/L] 25-May-17 16:15 0.046 0.470 10.6 0.617 0.034

 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

http://www.sgs.com/terms_and_conditions_service.htm. (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 



Analysis 3:
Analysis
Approval

Date

4:
Analysis
Approval

Time

6:
S-4263 Effluent
Control Col 1

7:
S-4263 Effluent ZVI

Col 2

8:
S-4263 Effluent

Mixed Col 3

9:
S-4263 Effluent
Layered  Col 4

10:
S-4263 Influent

Potassium (total) [mg/L] 25-May-17 16:15 23.1 25.2 24.1 31.6 24.6
Lithium (total) [mg/L] 25-May-17 16:15 0.0019 0.0046 0.0183 0.0053 0.0030
Magnesium (total) [mg/L] 25-May-17 16:15 67.8 65.4 70.0 82.7 72.1
Manganese (total) [mg/L] 25-May-17 16:15 3.77 1.57 0.929 1.07 3.73
Molybdenum (total) [mg/L] 25-May-17 16:15 0.00053 0.00395 0.00176 0.00068 0.00104
Sodium (total) [mg/L] 29-May-17 13:08 585 635 600 731 638
Nickel (total) [mg/L] 25-May-17 16:15 0.0059 0.0016 0.0001 0.0006 0.0047
Phosphorus (total) [mg/L] 25-May-17 16:15 0.009 0.072 0.017 0.066 0.012
Lead (total) [mg/L] 25-May-17 16:15 0.00041 0.00027 0.00018 0.00023 0.00022
Antimony (total) [mg/L] 25-May-17 16:15 < 0.0002 0.0003 0.0002 0.0007 < 0.0002
Selenium (total) [mg/L] 25-May-17 16:15 0.00034 < 0.00004 < 0.00004 < 0.00004 0.00035
Silicon (total) [mg/L] 25-May-17 16:15 4.65 1.76 1.92 2.33 4.94
Tin (total) [mg/L] 25-May-17 16:15 0.00014 0.00049 0.00012 0.00018 0.00011
Strontium (total) [mg/L] 25-May-17 16:15 0.605 0.622 0.829 0.808 0.605
Titanium (total) [mg/L] 25-May-17 16:15 0.00048 0.00062 0.00037 0.00068 0.00045
Thallium (total) [mg/L] 25-May-17 16:15 0.000296 0.000006 < 0.000005 < 0.000005 0.000304
Uranium (total) [mg/L] 25-May-17 16:15 0.000066 0.000007 0.000007 0.000050 0.000072
Vanadium (total) [mg/L] 25-May-17 16:15 0.00019 0.00019 0.00015 0.00050 0.00025
Zinc (total) [mg/L] 25-May-17 16:15 0.290 0.003 0.003 0.002 0.286

 
  

  
 

    
 

 
 __________________________

 Brian Graham B.Sc.
Project Specialist 
Environmental Services, Analytical
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA13461-MAY17

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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L1709863-01

Alpha 
Sample ID

S-4263-BASELINE

Client ID

Not Specified

Sample 
Location

SIREM/BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1709863
04/03/17

03/30/17 11:45

Collection 
Date/TimeMatrix Receive Date

WATER 03/31/17

Serial_No:04031717:47
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1709863SIREM/BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

04/03/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:04031717:47
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SIREM/BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1709863

04/03/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:04031717:47
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Case Narrative (continued)

SIREM/BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1709863

04/03/17

MCP Related Narratives

PCBs

In reference to question G:

L1709863-01: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

The surrogate recoveries for L1709863-01 were outside the acceptance criteria for  2,4,5,6-tetrachloro-m-

xylene (171%/185%) and decachlorobiphenyl (212%/168%); however, re-extraction could not be performed 

due to lack of additional sample. The results of the original analysis are reported; however, all associated 

compounds are considered to have a potential bias.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/03/17                  

Serial_No:04031717:47
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

25.2

ND

ND

ND

ND

ND

25.2

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

5

5

5

5

5

5

5

5

5

5

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM/BROWN & CALDWELL

149339

L1709863

1.25

1.25

1.25

1.25

1.25

1.25

1.25

1.25

1.25

1.25

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

171

212

185

168

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

04/03/17

S-4263-BASELINEClient ID:
03/30/17 11:45Date Collected:
03/31/17Date Received:

Not SpecifiedSample Location:

L1709863-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
04/03/17 03:44
HT

EPA 3510C

EPA 3665A
Extraction Date: 03/31/17 18:12

Cleanup Date: 04/01/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/01/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:04031717:47
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM/BROWN & CALDWELL

149339

L1709863

04/01/17 14:34
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 03/31/17 18:12

04/03/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01    Batch:   WG990122-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

90

82

86

82

30-150

30-150

30-150

30-150

A

A

B

B

Surrogate %Recovery Qualifier Column
Acceptance 

Criteria

Cleanup Date: 04/01/17

Cleanup Date: 04/01/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

Serial_No:04031717:47
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Aroclor 1016

Aroclor 1260

 91

 95

85

92

40-140

40-140

6

3

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01    Batch:   WG990122-2   WG990122-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM/BROWN & CALDWELL

149339

L1709863

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

106

92

96

89

30-150

30-150

30-150

30-150

A

A

B

B

96

89

89

87

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

04/03/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:04031717:47

Page 10 of 29



*Values in parentheses indicate holding time in days

L1709863-01A

L1709863-01B

Amber 500ml unpreserved

Amber 500ml unpreserved

A

A

7

7

5.4

5.4

Y

Y

Absent

Absent

A Absent
Cooler

Custody SealCooler Information

SIREM/BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1709863Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/03/17

Were project specific reporting limits specified? YES

Serial_No:04031717:47
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1709863SIREM/BROWN & CALDWELL

149339 04/03/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.
Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04031717:47
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1709863SIREM/BROWN & CALDWELL

149339 04/03/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 

Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:04031717:47
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1709863SIREM/BROWN & CALDWELL

149339

REFERENCES 

04/03/17

Serial_No:04031717:47
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	

Serial_No:04031717:47
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L1711827

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

04/18/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:04181710:57
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L1711827-01

L1711827-02

L1711827-03

L1711827-04

Alpha 
Sample ID

1-CONT-130417

2-ZV1-130417

3-MIX-130417

4-LAYER-130417

Client ID

Not Specified

Not Specified

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1711827
04/18/17

04/13/17 09:30

04/13/17 09:40

04/13/17 09:50

04/13/17 10:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

04/14/17

04/14/17

04/14/17

04/14/17

Serial_No:04181710:57
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1711827SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

YES

YES

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

04/18/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:04181710:57
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1711827

04/18/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:04181710:57
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1711827

04/18/17

MCP Related Narratives

Report Submission

All MCP required questions were answered with affirmative responses; therefore, there are no relevant 

protocol-specific QC and/or performance standard non-conformances to report.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/18/17                  

Serial_No:04181710:57
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ORGANICS
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PCBS

Serial_No:04181710:57
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1711827

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

96

78

86

80

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

04/18/17

1-CONT-130417Client ID:
04/13/17 09:30Date Collected:
04/14/17Date Received:

Not SpecifiedSample Location:

L1711827-01Lab ID:

Field Prep: Not Specified
Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
04/16/17 20:36
AF

EPA 3510C

EPA 3665A
Extraction Date: 04/15/17 07:27

Cleanup Date: 04/15/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/15/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:04181710:57
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1711827

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

105

77

96

77

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

04/18/17

2-ZV1-130417Client ID:
04/13/17 09:40Date Collected:
04/14/17Date Received:

Not SpecifiedSample Location:

L1711827-02Lab ID:

Field Prep: Not Specified
Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
04/16/17 20:48
AF

EPA 3510C

EPA 3665A
Extraction Date: 04/15/17 07:27

Cleanup Date: 04/15/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/15/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:04181710:57
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1711827

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

95

77

88

75

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

04/18/17

3-MIX-130417Client ID:
04/13/17 09:50Date Collected:
04/14/17Date Received:

Not SpecifiedSample Location:

L1711827-03Lab ID:

Field Prep: Not Specified
Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
04/16/17 21:01
AF

EPA 3510C

EPA 3665A
Extraction Date: 04/15/17 07:27

Cleanup Date: 04/15/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/15/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:04181710:57
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1711827

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

99

85

93

84

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

04/18/17

4-LAYER-130417Client ID:
04/13/17 10:00Date Collected:
04/14/17Date Received:

Not SpecifiedSample Location:

L1711827-04Lab ID:

Field Prep: Not Specified
Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
04/16/17 21:13
AF

EPA 3510C

EPA 3665A
Extraction Date: 04/15/17 07:27

Cleanup Date: 04/15/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/15/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:04181710:57
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1711827

04/16/17 19:33
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 04/15/17 07:27

04/18/17

Cleanup Method: EPA 3660B

Analyst: AF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-04    Batch:   WG994560-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

89

69

85

73

30-150

30-150

30-150

30-150

A

A

B

B

Surrogate %Recovery Qualifier Column
Acceptance 

Criteria

Cleanup Date: 04/15/17

Cleanup Date: 04/15/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

Serial_No:04181710:57

Page 12 of 22



Aroclor 1016

Aroclor 1260

 89

 88

89

87

40-140

40-140

0

1

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-04    Batch:   WG994560-2   WG994560-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1711827

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

88

78

82

83

30-150

30-150

30-150

30-150

A

A

B

B

86

79

80

81

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

04/18/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:04181710:57
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*Values in parentheses indicate holding time in days

L1711827-01A

L1711827-02A

L1711827-03A

L1711827-04A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

A

A

7

7

7

7

4.8

4.8

4.8

4.8

Y

Y

Y

Y

Absent

Absent

Absent

Absent

A Absent
Cooler

Custody SealCooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1711827Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/18/17

Were project specific reporting limits specified? YES

Serial_No:04181710:57
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1711827SIREM / BROWN & CALDWELL

149339 04/18/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.
Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04181710:57
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1711827SIREM / BROWN & CALDWELL

149339 04/18/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 

Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:04181710:57

Page 16 of 22



Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1711827SIREM / BROWN & CALDWELL

149339

REFERENCES 

04/18/17

Serial_No:04181710:57
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	

Serial_No:04181710:57
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L1712723

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

04/25/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1712723-01

Alpha 
Sample ID

INF-200417

Client ID

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1712723
04/25/17

04/20/17 14:30

Collection 
Date/TimeMatrix Receive Date

WATER 04/21/17

Serial_No:04251713:04
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1712723SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

YES

YES

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

04/25/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:04251713:04
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1712723

04/25/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:04251713:04
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1712723

04/25/17

MCP Related Narratives

Report Submission

All MCP required questions were answered with affirmative responses; therefore, there are no relevant 

protocol-specific QC and/or performance standard non-conformances to report.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  04/25/17                  

Serial_No:04251713:04
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ORGANICS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1712723

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

94

92

91

88

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

04/25/17

INF-200417Client ID:
04/20/17 14:30Date Collected:
04/21/17Date Received:

Not SpecifiedSample Location:

L1712723-01Lab ID:

Field Prep: Not Specified
Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
04/24/17 13:13
HT

EPA 3510C

EPA 3665A
Extraction Date: 04/21/17 22:20

Cleanup Date: 04/22/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/22/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:04251713:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1712723

04/24/17 13:25
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 04/21/17 21:06

04/25/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01    Batch:   WG996550-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

95

86

92

87

30-150

30-150

30-150

30-150

A

A

B

B

Surrogate %Recovery Qualifier Column
Acceptance 

Criteria

Cleanup Date: 04/22/17

Cleanup Date: 04/22/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

Serial_No:04251713:04
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Aroclor 1016

Aroclor 1260

 100

 110

103

112

40-140

40-140

3

2

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01    Batch:   WG996550-2   WG996550-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1712723

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

89

82

85

83

30-150

30-150

30-150

30-150

A

A

B

B

91

84

86

85

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

04/25/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:04251713:04
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*Values in parentheses indicate holding time in days

L1712723-01A Amber 1000ml unpreserved A 7 5.6 Y Absent

A Absent
Cooler

Custody SealCooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

Project Name:

Project Number:

L1712723Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

04/25/17

Were project specific reporting limits specified? YES

Serial_No:04251713:04
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1712723SIREM / BROWN & CALDWELL

149339 04/25/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.
Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:04251713:04
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1712723SIREM / BROWN & CALDWELL

149339 04/25/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 

Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:04251713:04
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1712723SIREM / BROWN & CALDWELL

149339

REFERENCES 

04/25/17

Serial_No:04251713:04
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	
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L1713781

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

05/02/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1713781-01

L1713781-02

Alpha 
Sample ID

S-4263 COLD ROOM GW

S-4263 VITON EFFLUENT

Client ID

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1713781
05/02/17

04/28/17 11:00

04/28/17 11:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

04/29/17

04/29/17

Serial_No:05021716:19
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1713781SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

05/02/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:05021716:19
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1713781

05/02/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:05021716:19
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1713781

05/02/17

MCP Related Narratives

PCBs

L1713781-01 and -02: The sample contains peaks which match the retention times for Aroclor 1242, but do 

not match the area ratios typical for this aroclor. The result for Aroclor 1242 is reported as "weathered".

In reference to question G:

L1713781-01 and -02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1713781-01: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  05/02/17                  

Serial_No:05021716:19

Page 5 of 18



ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

55.1

ND

ND

ND

ND

ND

55.1

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20

20

20

20

20

20

20

20

20

20

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1713781

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

05/02/17

S-4263 COLD ROOM GWClient ID:
04/28/17 11:00Date Collected:
04/29/17Date Received:

Not SpecifiedSample Location:

L1713781-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/02/17 03:56
HT

EPA 3510C

EPA 3665A
Extraction Date: 04/30/17 01:34

Cleanup Date: 04/30/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/30/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

A

Column

Serial_No:05021716:19
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

4.23

ND

ND

ND

ND

ND

4.23

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2

2

2

2

2

2

2

2

2

2

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1713781

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

94

109

83

902

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

05/02/17

S-4263 VITON EFFLUENTClient ID:
04/28/17 11:00Date Collected:
04/29/17Date Received:

Not SpecifiedSample Location:

L1713781-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/02/17 14:14
JW

EPA 3510C

EPA 3665A
Extraction Date: 04/30/17 01:34

Cleanup Date: 04/30/17
Cleanup Method: EPA 3660B
Cleanup Date: 04/30/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05021716:19
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1713781

05/01/17 02:15
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 04/30/17 01:34

05/02/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-02    Batch:   WG998917-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

83

71

83

55

30-150

30-150

30-150

30-150

A

A

B

B

Surrogate %Recovery Qualifier Column
Acceptance 

Criteria

Cleanup Date: 04/30/17

Cleanup Date: 04/30/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

Serial_No:05021716:19
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Aroclor 1016

Aroclor 1260

 88

 88

89

89

40-140

40-140

0

1

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-02    Batch:   WG998917-2   WG998917-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1713781

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

85

78

82

56

30-150

30-150

30-150

30-150

A

A

B

B

86

68

83

54

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

05/02/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:05021716:19
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*Values in parentheses indicate holding time in days

L1713781-01A

L1713781-02A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

8

8

5.6

5.6

Y

Y

Absent

Absent

A Absent
Cooler

Custody SealCooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1713781Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

05/02/17

Were project specific reporting limits specified? YES

Serial_No:05021716:19
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1713781SIREM / BROWN & CALDWELL

149339 05/02/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.
Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:05021716:19
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1713781SIREM / BROWN & CALDWELL

149339 05/02/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 

Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:05021716:19
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1713781SIREM / BROWN & CALDWELL

149339

REFERENCES 

05/02/17
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	

Serial_No:05021716:19

Page 16 of 18



Serial_No:05021716:19

Page 17 of 18



Serial_No:05021716:19

Page 18 of 18



L1715576

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

05/16/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1715576-01

L1715576-02

L1715576-03

L1715576-04

L1715576-05

L1715576-06

Alpha 
Sample ID

SPIKED CONTROL

VITON CONTROL

EFFLUENT CONTROL COL. 1

EFFLUENT ZVI COL. 2

EFFLUENT MIXED COL. 3

EFFLUENT LAYERED COL. 4

Client ID

Not Specified

Not Specified

Not Specified

Not Specified

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1715576
05/16/17

05/11/17 15:00

05/11/17 15:00

05/11/17 15:00

05/11/17 15:00

05/11/17 15:00

05/11/17 15:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

WATER

WATER

05/12/17

05/12/17

05/12/17

05/12/17

05/12/17

05/12/17

Serial_No:05161713:12
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1715576SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

05/16/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:05161713:12
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1715576

05/16/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:05161713:12
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1715576

05/16/17

MCP Related Narratives

PCBs

In reference to question G:

L1715576-01 and -02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1715576-01 and -02: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-

xylene (0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction 

was not required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  05/16/17                  

Serial_No:05161713:12
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ORGANICS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

180

ND

ND

ND

ND

ND

180

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

50

50

50

50

50

50

50

50

50

50

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1715576

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

05/16/17

SPIKED CONTROLClient ID:
05/11/17 15:00Date Collected:
05/12/17Date Received:

Not SpecifiedSample Location:

L1715576-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/15/17 18:09
JW

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

Cleanup Date: 05/12/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

B

Column

Serial_No:05161713:12
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

61.2

ND

ND

ND

ND

ND

61.2

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20

20

20

20

20

20

20

20

20

20

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1715576

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

05/16/17

VITON CONTROLClient ID:
05/11/17 15:00Date Collected:
05/12/17Date Received:

Not SpecifiedSample Location:

L1715576-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/15/17 18:21
HT

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

Cleanup Date: 05/12/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

B

Column

Serial_No:05161713:12
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1715576

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

84

104

91

80

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/16/17

EFFLUENT CONTROL COL. 1Client ID:
05/11/17 15:00Date Collected:
05/12/17Date Received:

Not SpecifiedSample Location:

L1715576-03Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/13/17 00:57
JW

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

Cleanup Date: 05/12/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05161713:12
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1715576

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

79

78

88

60

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/16/17

EFFLUENT ZVI COL. 2Client ID:
05/11/17 15:00Date Collected:
05/12/17Date Received:

Not SpecifiedSample Location:

L1715576-04Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/13/17 01:10
JW

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

Cleanup Date: 05/12/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05161713:12
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1715576

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

79

46

87

34

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/16/17

EFFLUENT MIXED COL. 3Client ID:
05/11/17 15:00Date Collected:
05/12/17Date Received:

Not SpecifiedSample Location:

L1715576-05Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/13/17 01:24
JW

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

Cleanup Date: 05/12/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05161713:12
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1715576

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

77

106

89

79

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/16/17

EFFLUENT LAYERED COL. 4Client ID:
05/11/17 15:00Date Collected:
05/12/17Date Received:

Not SpecifiedSample Location:

L1715576-06Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/13/17 01:37
JW

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

Cleanup Date: 05/12/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05161713:12

Page 13 of 23



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1715576

05/13/17 01:50
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 05/12/17 19:33

05/16/17

Cleanup Method: EPA 3660B

Analyst: JW

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-06    Batch:   WG1003055-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

76

112

84

81

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier

Column
Acceptance 

Criteria

Cleanup Date: 05/12/17

Cleanup Date: 05/12/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:05161713:12
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Aroclor 1016

Aroclor 1260

 84

 106

85

110

40-140

40-140

2

4

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-06    Batch:   WG1003055-2   WG1003055-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1715576

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

77
114
87
84

30-150
30-150
30-150
30-150

A
A
B
B

77
118
87
87

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

05/16/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:05161713:12
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*Values in parentheses indicate holding time in days

L1715576-01A

L1715576-02A

L1715576-03A

L1715576-04A

L1715576-05A

L1715576-06A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

A

A

A

A

8

8

8

8

8

8

5.7

5.7

5.7

5.7

5.7

5.7

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler

Custody SealCooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1715576Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

05/16/17

Were project specific reporting limits specified? YES

Serial_No:05161713:12
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1715576SIREM / BROWN & CALDWELL

149339 05/16/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.
Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:05161713:12
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1715576SIREM / BROWN & CALDWELL

149339 05/16/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 

Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:05161713:12
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1715576SIREM / BROWN & CALDWELL

149339

REFERENCES 

05/16/17

Serial_No:05161713:12
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	

Serial_No:05161713:12
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L1716223

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

05/22/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:05221714:06
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L1716223-01

L1716223-02

L1716223-03

L1716223-04

L1716223-05

Alpha 
Sample ID

VITON CONTROL

EFFLUENT CONTROL COL. 1

EFFLUENT ZVI COL. 2

EFFLUENT MIXED COL. 3

EFFLUENT LAYERED COL. 4

Client ID

Not Specified

Not Specified

Not Specified

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1716223
05/22/17

05/15/17 11:00

05/15/17 11:00

05/15/17 11:00

05/15/17 11:00

05/15/17 11:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

WATER

WATER

WATER

05/18/17

05/18/17

05/18/17

05/18/17

05/18/17

Serial_No:05221714:06
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1716223SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

05/22/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:05221714:06

Page 3 of 20



SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1716223

05/22/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:05221714:06
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1716223

05/22/17

MCP Related Narratives

Sample Receipt

The project name and number were specified by the client.

PCBs

In reference to question G:

L1716223-01: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H: 

L1716223-01: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  05/22/17                  

Serial_No:05221714:06
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

39.0

ND

ND

ND

ND

ND

39.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20

20

20

20

20

20

20

20

20

20

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1716223

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

05/22/17

VITON CONTROLClient ID:
05/15/17 11:00Date Collected:
05/18/17Date Received:

Not SpecifiedSample Location:

L1716223-01Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/22/17 00:45
HT

EPA 3510C

EPA 3665A
Extraction Date: 05/18/17 13:15

Cleanup Date: 05/18/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/18/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

B

Column

Serial_No:05221714:06
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1716223

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

95

92

86

96

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/22/17

EFFLUENT CONTROL COL. 1Client ID:
05/15/17 11:00Date Collected:
05/18/17Date Received:

Not SpecifiedSample Location:

L1716223-02Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/19/17 19:34
AF

EPA 3510C

EPA 3665A
Extraction Date: 05/18/17 13:15

Cleanup Date: 05/18/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/18/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05221714:06
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1716223

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

98

92

87

95

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/22/17

EFFLUENT ZVI COL. 2Client ID:
05/15/17 11:00Date Collected:
05/18/17Date Received:

Not SpecifiedSample Location:

L1716223-03Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/19/17 19:46
AF

EPA 3510C

EPA 3665A
Extraction Date: 05/18/17 13:15

Cleanup Date: 05/18/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/18/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05221714:06
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1716223

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

99

106

88

108

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/22/17

EFFLUENT MIXED COL. 3Client ID:
05/15/17 11:00Date Collected:
05/18/17Date Received:

Not SpecifiedSample Location:

L1716223-04Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/19/17 19:59
AF

EPA 3510C

EPA 3665A
Extraction Date: 05/18/17 13:15

Cleanup Date: 05/18/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/18/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05221714:06
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1716223

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

97

90

87

92

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

05/22/17

EFFLUENT LAYERED COL. 4Client ID:
05/15/17 11:00Date Collected:
05/18/17Date Received:

Not SpecifiedSample Location:

L1716223-05Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/19/17 20:11
AF

EPA 3510C

EPA 3665A
Extraction Date: 05/18/17 13:15

Cleanup Date: 05/18/17
Cleanup Method: EPA 3660B
Cleanup Date: 05/18/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:05221714:06
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1716223

05/18/17 08:10
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 05/18/17 04:49

05/22/17

Cleanup Method: EPA 3660B

Analyst: JW

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-05    Batch:   WG1004798-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

66

78

73

73

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier

Column
Acceptance 

Criteria

Cleanup Date: 05/18/17

Cleanup Date: 05/18/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:05221714:06
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Aroclor 1016

Aroclor 1260

 58

 62

57

61

40-140

40-140

1

2

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-05    Batch:   WG1004798-2   WG1004798-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1716223

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

67
81
73
76

30-150
30-150
30-150
30-150

A
A
B
B

66
69
72
64

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

05/22/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:05221714:06
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*Values in parentheses indicate holding time in days

L1716223-01A

L1716223-02A

L1716223-03A

L1716223-04A

L1716223-05A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

A

A

A

7

7

7

7

7

4.9

4.9

4.9

4.9

4.9

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler

Custody SealCooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1716223Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler pH
Temp
deg C Pres Seal

Container Information

Analysis(*)

05/22/17

Were project specific reporting limits specified? YES

Serial_No:05221714:06
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1716223SIREM / BROWN & CALDWELL

149339 05/22/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.
Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:05221714:06
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1716223SIREM / BROWN & CALDWELL

149339 05/22/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 

Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:05221714:06
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1716223SIREM / BROWN & CALDWELL

149339

REFERENCES 

05/22/17

Serial_No:05221714:06
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	

Serial_No:05221714:06
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L1724454

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

07/25/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT
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The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:07251716:13

Page 1 of 19



L1724454-01

Alpha 
Sample ID

EFFLUENT-COLUMN 3

Client ID

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1724454
07/25/17

07/17/17 09:00

Collection 
Date/TimeMatrix Receive Date

WATER 07/18/17

Serial_No:07251716:13
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1724454SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

YES

YES

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

07/25/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:07251716:13
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1724454

07/25/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:07251716:13
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1724454

07/25/17

MCP Related Narratives

Report Submission

All MCP required questions were answered with affirmative responses; therefore, there are no relevant 

protocol-specific QC and/or performance standard non-conformances to report.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  07/25/17                  

Serial_No:07251716:13
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1724454

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

79

58

80

61

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

07/25/17

EFFLUENT-COLUMN 3Client ID:
07/17/17 09:00Date Collected:
07/18/17Date Received:

Not SpecifiedSample Location:

L1724454-01Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
07/22/17 03:48
HT

EPA 3510C

EPA 3665A
Extraction Date: 07/20/17 08:26

Cleanup Date: 07/20/17
Cleanup Method: EPA 3660B
Cleanup Date: 07/21/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:07251716:13
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1724454

07/22/17 04:30
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 07/20/17 08:26

07/25/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01    Batch:   WG1024169-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

79

64

81

69

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 07/20/17

Cleanup Date: 07/21/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:07251716:13
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Aroclor 1016

Aroclor 1260

 70

 60

69

61

40-140

40-140

1

2

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01    Batch:   WG1024169-2   WG1024169-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1724454

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

71
60
71
64

30-150
30-150
30-150
30-150

A
A
B
B

74
62
74
65

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

07/25/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:07251716:13
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*Values in parentheses indicate holding time in days

L1724454-01A Amber 1000ml unpreserved A 7 6.2 Y Absent

A Absent
Cooler Custody Seal
Cooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

Project Name:

Project Number:

L1724454Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

07/25/17

Were project specific reporting limits specified? YES

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:07251716:13
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1724454SIREM / BROWN & CALDWELL

149339 07/25/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:07251716:13
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1724454SIREM / BROWN & CALDWELL

149339 07/25/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:07251716:13
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1724454SIREM / BROWN & CALDWELL

149339

REFERENCES 

07/25/17

Serial_No:07251716:13
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	
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L1729015

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

08/25/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1729015-01

L1729015-02

Alpha 
Sample ID

EFFLUENT-COLUMN 3

INFLUENT-COLUMN 3

Client ID

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1729015
08/25/17

08/17/17 09:00

08/17/17 09:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

08/18/17

08/18/17

Serial_No:08251712:04
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1729015SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

08/25/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:08251712:04
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1729015

08/25/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:08251712:04
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1729015

08/25/17

MCP Related Narratives

PCBs

In reference to question G:

L1729015-02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1729015-02: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  08/25/17                  

Serial_No:08251712:04
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1729015

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

75

77

85

76

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

08/25/17

EFFLUENT-COLUMN 3Client ID:
08/17/17 09:00Date Collected:
08/18/17Date Received:

Not SpecifiedSample Location:

L1729015-01Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
08/24/17 17:41
HT

EPA 3510C

EPA 3665A
Extraction Date: 08/20/17 23:37

Cleanup Date: 08/21/17
Cleanup Method: EPA 3660B
Cleanup Date: 08/21/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:08251712:04
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

347

ND

124

ND

ND

ND

471

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

50

50

50

50

50

50

50

50

50

50

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1729015

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

08/25/17

INFLUENT-COLUMN 3Client ID:
08/17/17 09:00Date Collected:
08/18/17Date Received:

Not SpecifiedSample Location:

L1729015-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
08/25/17 00:38
HT

EPA 3510C

EPA 3665A
Extraction Date: 08/20/17 23:37

Cleanup Date: 08/21/17
Cleanup Method: EPA 3660B
Cleanup Date: 08/21/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

B

Column

Serial_No:08251712:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1729015

08/24/17 17:00
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 08/20/17 23:37

08/25/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-02    Batch:   WG1033716-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

64

69

73

73

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 08/21/17

Cleanup Date: 08/21/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:08251712:04
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Aroclor 1016

Aroclor 1260

 62

 64

53

56

40-140

40-140

15

13

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-02    Batch:   WG1033716-2   WG1033716-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1729015

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

70
79
77
79

30-150
30-150
30-150
30-150

A
A
B
B

58
68
63
68

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

08/25/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:08251712:04

Page 11 of 20



*Values in parentheses indicate holding time in days

L1729015-01A

L1729015-02A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

7

7

3.6

3.6

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1729015Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

08/25/17

Were project specific reporting limits specified? YES

7

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:08251712:04
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1729015SIREM / BROWN & CALDWELL

149339 08/25/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:08251712:04
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1729015SIREM / BROWN & CALDWELL

149339 08/25/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:08251712:04
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1729015SIREM / BROWN & CALDWELL

149339

REFERENCES 

08/25/17

Serial_No:08251712:04
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	

Serial_No:08251712:04
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L1733136

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

09/29/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1733136-01

L1733136-02

Alpha 
Sample ID

EFFLUENT-COLUMN 3

INFLUENT-COLUMN 3

Client ID

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1733136
09/29/17

09/18/17 09:00

09/18/17 09:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

09/19/17

09/19/17

Serial_No:09291717:59

Page 2 of 23



Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1733136SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

09/29/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:09291717:59
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1733136

09/29/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:09291717:59
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1733136

09/29/17

MCP Related Narratives

PCBs

In reference to question G:

L1733136-02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1733136-01: The CCV recoveries were outside the acceptance criteria for individual target compounds; 

however, re-analysis/re-extraction could not be performed due to lack of additional sample. The results of the 

original analysis are reported; however, all results are considered to have a potentially low bias for aroclor 

1260.

L1733136-02: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  09/29/17                  

Serial_No:09291717:59
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1733136

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

74

51

75

64

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

09/29/17

EFFLUENT-COLUMN 3Client ID:
09/18/17 09:00Date Collected:
09/19/17Date Received:

Not SpecifiedSample Location:

L1733136-01Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
09/22/17 21:19
JW

EPA 3510C

EPA 3665A
Extraction Date: 09/21/17 12:48

Cleanup Date: 09/22/17
Cleanup Method: EPA 3660B
Cleanup Date: 09/22/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:09291717:59
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

1100

ND

466

ND

ND

ND

1570

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200

200

200

200

200

200

200

200

200

200

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1733136

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

09/29/17

INFLUENT-COLUMN 3Client ID:
09/18/17 09:00Date Collected:
09/19/17Date Received:

Not SpecifiedSample Location:

L1733136-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
09/26/17 15:14
JW

EPA 3510C

EPA 3665A
Extraction Date: 09/21/17 12:48

Cleanup Date: 09/22/17
Cleanup Method: EPA 3660B
Cleanup Date: 09/22/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

B

Column

Serial_No:09291717:59
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1733136

09/25/17 00:52
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 09/21/17 07:58

09/29/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-02    Batch:   WG1044150-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

74

91

73

109

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 09/22/17

Cleanup Date: 09/22/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:09291717:59
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Aroclor 1016

Aroclor 1260

 100

 98

96

98

40-140

40-140

4

0

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-02    Batch:   WG1044150-2   WG1044150-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1733136

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

98
82
87
82

30-150
30-150
30-150
30-150

A
A
B
B

95
77
82
74

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

09/29/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:09291717:59
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*Values in parentheses indicate holding time in days

L1733136-01A

L1733136-02A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

7

7

5.2

5.2

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1733136Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

09/29/17

Were project specific reporting limits specified? YES

7

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:09291717:59
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1733136SIREM / BROWN & CALDWELL

149339 09/29/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:09291717:59
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1733136SIREM / BROWN & CALDWELL

149339 09/29/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:09291717:59
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1733136SIREM / BROWN & CALDWELL

149339

REFERENCES 

09/29/17

Serial_No:09291717:59
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	
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L1737866

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

11/02/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1737866-01

L1737866-02

Alpha 
Sample ID

EFFLUENT-COLUMN 3

INFLUENT-COLUMN 3

Client ID

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1737866
11/02/17

10/18/17 09:00

10/18/17 09:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

10/19/17

10/19/17

Serial_No:11021718:14

Page 2 of 17



Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1737866SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

11/02/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:11021718:14
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1737866

11/02/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:11021718:14
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1737866

11/02/17

MCP Related Narratives

Sample Receipt

The project name and number were specified by the client.

PCBs

In reference to question G:

L1737866-02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1737866-02: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  11/02/17                  

Serial_No:11021718:14
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ORGANICS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1737866

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

66

44

65

61

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

11/02/17

EFFLUENT-COLUMN 3Client ID:
10/18/17 09:00Date Collected:
10/19/17Date Received:

Not SpecifiedSample Location:

L1737866-01Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
10/31/17 11:39
JA

EPA 3510C

EPA 3665A
Extraction Date: 10/28/17 18:21

Cleanup Date: 10/31/17
Cleanup Method: EPA 3660B
Cleanup Date: 10/31/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:11021718:14
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

1230

ND

750

ND

ND

ND

1980

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200

200

200

200

200

200

200

200

200

200

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1737866

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

11/02/17

INFLUENT-COLUMN 3Client ID:
10/18/17 09:00Date Collected:
10/19/17Date Received:

Not SpecifiedSample Location:

L1737866-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
11/02/17 14:58
JA

EPA 3510C

EPA 3665A
Extraction Date: 10/28/17 18:21

Cleanup Date: 10/31/17
Cleanup Method: EPA 3660B
Cleanup Date: 10/31/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

B

A

A

A

A

A

B

Column

Serial_No:11021718:14
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1737866

10/31/17 10:06
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 10/28/17 18:21

11/02/17

Cleanup Method: EPA 3660B

Analyst: HT

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-02    Batch:   WG1057410-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

60

43

58

61

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 10/31/17

Cleanup Date: 10/31/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:11021718:14
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Aroclor 1016

Aroclor 1260

 69

 59

69

61

40-140

40-140

0

4

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-02    Batch:   WG1057410-2   WG1057410-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1737866

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

67
50
67
70

30-150
30-150
30-150
30-150

A
A
B
B

66
51
65
73

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

11/02/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:11021718:14
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*Values in parentheses indicate holding time in days

L1737866-01A

L1737866-02A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

7

7

5.5

5.5

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1737866Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

11/02/17

Were project specific reporting limits specified? YES

7

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:11021718:14

Page 12 of 17



Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1737866SIREM / BROWN & CALDWELL

149339 11/02/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:11021718:14
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1737866SIREM / BROWN & CALDWELL

149339 11/02/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:11021718:14
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1737866SIREM / BROWN & CALDWELL

149339

REFERENCES 

11/02/17
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	
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L1743102

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

12/06/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1743102-01

L1743102-02

Alpha 
Sample ID

EFFLUENT-COLUMN 3

INFLUENT-COLUMN 3

Client ID

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1743102
12/06/17

11/20/17 09:00

11/20/17 09:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

11/22/17

11/22/17

Serial_No:12061718:15
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1743102SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

12/06/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:12061718:15
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1743102

12/06/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:12061718:15
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1743102

12/06/17

MCP Related Narratives

PCBs

In reference to question G:

L1743102-02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1743102-02: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

The surrogate recoveries for the WG1067014-1 Method Blank, associated with L1743102-01 and -02, are 

below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene (2%) and decachlorobiphenyl (8%). Sample 

L1743102-01 is non-detect and has acceptable surrogate recoveries; therefore, no further actions were taken. 

Re-extraction could not be performed on L1743102-02 due to lack of additional sample. The results of the 

original analysis are reported; however, all associated compounds are considered to have a potential bias for 

this sample.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  12/06/17                  

Serial_No:12061718:15
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1743102

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

73

60

74

72

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

12/06/17

EFFLUENT-COLUMN 3Client ID:
11/20/17 09:00Date Collected:
11/22/17Date Received:

Not SpecifiedSample Location:

L1743102-01Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
12/06/17 02:08
KB

EPA 3510C

EPA 3665A
Extraction Date: 11/29/17 03:10

Cleanup Date: 11/29/17
Cleanup Method: EPA 3660B
Cleanup Date: 11/30/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:12061718:15
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

520

ND

186

ND

ND

ND

706

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200

200

200

200

200

200

200

200

200

200

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1743102

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

12/06/17

INFLUENT-COLUMN 3Client ID:
11/20/17 09:00Date Collected:
11/22/17Date Received:

Not SpecifiedSample Location:

L1743102-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
12/06/17 14:30
WR

EPA 3510C

EPA 3665A
Extraction Date: 11/29/17 03:10

Cleanup Date: 11/29/17
Cleanup Method: EPA 3660B
Cleanup Date: 11/30/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:12061718:15

Page 9 of 20



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1743102

12/06/17 00:29
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 11/29/17 03:10

12/06/17

Cleanup Method: EPA 3660B

Analyst: KB

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-02    Batch:   WG1067014-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2

8

2

3

Q

Q

Q

Q

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 11/29/17

Cleanup Date: 11/30/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

A

A

B

B

Serial_No:12061718:15
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Aroclor 1016

Aroclor 1260

 80

 56

75

57

40-140

40-140

6

1

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-02    Batch:   WG1067014-2   WG1067014-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1743102

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

74
56
74
64

30-150
30-150
30-150
30-150

A
A
B
B

76
61
76
69

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

12/06/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:12061718:15
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*Values in parentheses indicate holding time in days

L1743102-01A

L1743102-02A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

7

7

5.3

5.3

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1743102Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

12/06/17

Were project specific reporting limits specified? YES

7

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:12061718:15
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1743102SIREM / BROWN & CALDWELL

149339 12/06/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:12061718:15
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1743102SIREM / BROWN & CALDWELL

149339 12/06/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:12061718:15
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1743102SIREM / BROWN & CALDWELL

149339

REFERENCES 

12/06/17
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	
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L1746713

Brown & Caldwell

149339

SIREM / BROWN & CALDWELL

Client:

Project Name:

Project Number:

12/29/17

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Tech Drive

Suite 310

Marilyn WadeATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), NJ NELAP (MA935), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NY 
(11148), NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-14-00197).

Andover, MA  01810

(978) 983-2055Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1746713-01

L1746713-02

Alpha 
Sample ID

EFFLUENT-COLUMN 3

INFLUENT-COLUMN 3

Client ID

Not Specified

Not Specified

Sample 
Location

SIREM / BROWN & CALDWELL

149339

Project Name:
Project Number:

Lab Number: 
Report Date:

L1746713
12/29/17

12/18/17 09:00

12/18/17 09:00

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

12/19/17

12/19/17

Serial_No:12291718:57
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

NO

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L1746713SIREM / BROWN & CALDWELL

149339

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

YES

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

12/29/17

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:12291718:57
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SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1746713

12/29/17

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:12291718:57
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Case Narrative (continued)

SIREM / BROWN & CALDWELL

149339

Project Name:

Project Number:

Lab Number:

Report Date:
L1746713

12/29/17

MCP Related Narratives

Sample Receipt

In reference to question A:

The samples were received via express delivery in a cooler with ice packs; however, the samples were above 

the required temperature range. The client was notified of the exceedance, and all requested analyses were 

performed.

PCBs

L1746713-02 contains peaks which match the retention times for Aroclor 1248, but do not match the area 

ratios typical for this aroclor. The result for Aroclor 1248 is reported as "weathered".

In reference to question G:

L1746713-02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L1746713-02: The surrogate recoveries are below the acceptance criteria for 2,4,5,6-tetrachloro-m-xylene 

(0%) and decachlorobiphenyl (0%) due to the dilution required to quantitate the sample. Re-extraction was not 

required; therefore, the results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  12/29/17                  

Serial_No:12291718:57
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ORGANICS
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

0.281

ND

ND

ND

ND

0.281

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1746713

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

114

117

114

121

30-150

30-150

30-150

30-150

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

12/29/17

EFFLUENT-COLUMN 3Client ID:
12/18/17 09:00Date Collected:
12/19/17Date Received:

Not SpecifiedSample Location:

L1746713-01Lab ID:

Field Prep: Not Specified

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
12/29/17 17:03
AWS

EPA 3510C

EPA 3665A
Extraction Date: 12/27/17 04:29

Cleanup Date: 12/27/17
Cleanup Method: EPA 3660B
Cleanup Date: 12/27/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

A

A

A

A

A

Column

Serial_No:12291718:57
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

1430

943

ND

ND

ND

2370

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200

200

200

200

200

200

200

200

200

200

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

SIREM / BROWN & CALDWELL

149339

L1746713

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

0

0

0

0

30-150

30-150

30-150

30-150

Acceptance 
Criteria

Q

Q

Q

Q

A

A

B

B

Surrogate % Recovery Qualifier Column

12/29/17

INFLUENT-COLUMN 3Client ID:
12/18/17 09:00Date Collected:
12/19/17Date Received:

Not SpecifiedSample Location:

L1746713-02Lab ID:

Field Prep: Not Specified

D

Matrix: Water
Extraction Method:

Cleanup Method:Analytical Method:
Analytical Date:
Analyst:

97,8082A
12/29/17 17:19
JW

EPA 3510C

EPA 3665A
Extraction Date: 12/27/17 04:29

Cleanup Date: 12/27/17
Cleanup Method: EPA 3660B
Cleanup Date: 12/27/17

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

B

A

A

A

A

B

Column

Serial_No:12291718:57
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1746713

12/29/17 15:53
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3510C

EPA 3665A
Extraction Date: 12/27/17 04:29

12/29/17

Cleanup Method: EPA 3660B

Analyst: AWS

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

Aroclor 1248

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01-02    Batch:   WG1076719-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

79

67

85

86

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 12/27/17

Cleanup Date: 12/27/17

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

B

B

A

A

B

B

Serial_No:12291718:57
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Aroclor 1016

Aroclor 1260

 85

 70

93

80

40-140

40-140

9

14

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01-02    Batch:   WG1076719-2   WG1076719-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

SIREM / BROWN & CALDWELL

149339

L1746713

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

85
71
91
83

30-150
30-150
30-150
30-150

A
A
B
B

91
83
98
94

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

12/29/17

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:12291718:57
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*Values in parentheses indicate holding time in days

L1746713-01A

L1746713-02A

Amber 1000ml unpreserved

Amber 1000ml unpreserved

A

A

7

7

8.8

8.8

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

SIREM / BROWN & CALDWELL

149339

MCP-8082-10(365)

MCP-8082-10(365)

Project Name:

Project Number:

L1746713Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

12/29/17

Were project specific reporting limits specified? YES

7

7

Frozen
Date/Time

Final
pH

Initial 
pH
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1746713SIREM / BROWN & CALDWELL

149339 12/29/17

Acronyms

EDL

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:12291718:57
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1746713SIREM / BROWN & CALDWELL

149339 12/29/17

Data Qualifiers

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:12291718:57
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

97 EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Project Name:

Project Number:

Lab Number:

Report Date:

L1746713SIREM / BROWN & CALDWELL

149339

REFERENCES 

12/29/17

Serial_No:12291718:57
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 10 
Department: Quality Assurance  Published Date: 1/16/2017 11:00:05 AM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 
Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  NPW and SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
EPA 9012B:  NPW: Total Cyanide 
EPA 9050A:  NPW: Specific Conductance 
SM3500:  NPW: Ferrous Iron 
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
SM5310C: DW: Dissolved Organic Carbon 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 3005A NPW 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 
 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, EPA 180.1, 
SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH, EPA 350.1: Ammonia-N, LACHAT 10-107-
06-1-B: Ammonia-N, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, SM4500SO4-E, SM5220D, EPA 410.4, 
SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Ba, Be, Cd, Cr, Cu, Ni, Na, Ca. EPA 200.8: Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Ni, Se, TL. EPA 245.1 Hg. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager.	
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ID Task Name Start Finish

1 Aerovox PDI, Pilot Studies, and Final Design Submittal Thu 7/12/18 Tue 3/10/20

3 USEPA Access Delay Wed 8/15/18 Fri 5/10/19

4 Phase III RAP Addendum Fri 8/17/18 Fri 2/15/19

14 Storm Sewer RAM Plan & Implementation Fri 10/12/18 Thu 9/5/19

15 Storm Sewer RAM Plan Fri 10/12/18 Thu 3/28/19

26 Storm Sewer RAM Implementation Mon 5/13/19 Thu 5/23/19

33 Storm Sewer RAM Implementation Reporting Fri 6/7/19 Thu 9/5/19

40 PDI Execution Mon 5/13/19 Wed 10/2/19

41 Bedrock PDI Borings Mon 5/13/19 Wed 10/2/19

47 Geotechnical Borings Wed 5/15/19 Tue 6/18/19

53 Pilot Test RAM Plan & Permitting Mon 2/18/19 Tue 6/11/19

54 Pilot Testing RAM Plan Fri 2/22/19 Thu 5/9/19

62 Permit Identification and Submission of NOI Mon 2/18/19 Tue 6/11/19

71 Pilot RAM Implementation Fri 3/8/19 Thu 2/20/20

72 ISCO Pilot Tests Wed 6/12/19 Fri 1/17/20

74 Overburden Pilot Construction Wed 6/12/19 Wed 6/26/19

77 Overburden ISCO Performance Monitoring Thu 7/11/19 Mon 12/16/19

82 Bedrock Pilot Construction Mon 9/30/19 Tue 10/22/19

86 Bedrock ISCO Performance Monitoring Wed 11/6/19 Fri 1/17/20

90 PRB Pilot Test Fri 3/8/19 Thu 2/20/20

95 PRB Pilot Construction Wed 7/24/19 Wed 9/25/19

109 PRB Performance Monitoring Thu 9/26/19 Thu 2/20/20

114 Pilot Testing RAM Implementation Reporting Fri 6/7/19 Thu 1/16/20

115 Initial Pilot Testing RAM Status Report Fri 6/7/19 Thu 8/22/19

121 Second Pilot Testing RAM Status Report Thu 10/31/19 Thu 1/16/20

127 OU-1 Titleist Conceptual Design Wed 7/3/19 Wed 12/11/19

133 OU-2 Precix Conceptual Design Mon 10/28/19Thu 11/14/19

136 OU-3/OU-4 Aerovox Conceptual Design Mon 2/18/19 Thu 12/26/19

155 Overall Phase IV Design, Review, and Final Submittal         
      (305 Calendar Days per ACO)

Sat 5/11/19 Tue 3/10/20

162 Final Pilot Testing RAM Completion Report Wed 4/8/20 Mon 7/13/20

163 Bedrock ISCO Performance Monitoring Wed 4/8/20 Thu 4/9/20

165 Final Pilot Testing RAM Completion Report Tue 4/28/20 Mon 7/13/20

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Q3 '18 Q4 '18 Q1 '19 Q2 '19 Q3 '19 Q4 '19 Q1 '20 Q2 '20 Q3 '20

Task Milestone Summary Project Summary Deadline
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Narrative to Accompany Notice of Intent  
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Final_Narrative_041919.docx 

Appendix C: Notarized Authorization and Deeds 

 



City of New Bedford

Document No.105418; Book 9206; Page 104
























