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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 

Franklin 
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): 

South Street Culvert over Miscoe Brook 
a. Street Address  

Franklin 
b. City/Town 

02038 
c. Zip Code 

Latitude and Longitude: 
42.04087 
d. Latitude 

-71.42661 
e. Longitude 

N/A 
f. Assessors Map/Plat Number   

N/A 
g. Parcel /Lot Number 

2.  Applicant: 

Michael 
a. First Name 

Maglio 
b. Last Name 

Town of Franklin - Town Engineer 
c. Organization 

257 Fisher Street 
d. Street Address 

Franklin 
e. City/Town 

 MA 
f. State 

02038 
g. Zip Code 

 508-553-5500 
h. Phone Number 

      
i. Fax Number 

 mmaglio@franklinma.gov 
j. Email Address 

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

      
a. First Name 

      
b. Last Name 

       
c. Organization 

 
      
d. Street Address 

        
e. City/Town 

       
f. State 

      
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

       
j. Email address 

 
4.  Representative (if any): 

 Jared 
a. First Name 

Duval 
b. Last Name 

 TEC,Inc. 
c. Company 

 311 Main Street 
d. Street Address 

 Worcester 
e. City/Town 

MA 
f. State 

01608   
g. Zip Code 

  774-670-3569 
h. Phone Number 

      
i. Fax Number 

jduval@theengineeringcorp.com 
j. Email address 

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

 Exempt 
a. Total Fee Paid 

Exempt 
b. State Fee Paid 

Exempt 
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 

Franklin 
City/Town 

 A.  General Information (continued) 

 
6. General Project Description:  

 Perennial Stream culvert replacement at Miscoe Brook on South Street.. 
 

 

 
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) 

  310 CMR 10.53(8)- Culvert Repair/ Replacement 
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: 

 Norfolk 
a. County 

      
b. Certificate # (if registered land) 

 N/A 
c. Book 

N/A 
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 

Franklin 
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 
120 (72' is ex culvert side wall) 
1. linear feet 

115 (52' rest. in new culvert) 
2. linear feet 

b.  Bordering Vegetated 
  Wetland 

340 temp, 20 perm 
1. square feet 

340 Restore, 60 Replicate 
2. square feet 

c.  Land Under 
 Waterbodies and 
 Waterways 

335 temp (150 in ex culvert) 
1. square feet 

800  
2. square feet 

20 
3. cubic yards dredged  

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

d.  Bordering Land 
 Subject to Flooding 

3,000 
1. square feet 

      
2. square feet 

  
0 
3. cubic feet of flood storage lost 

1,900 
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 
Miscoe Brook (Inland) 
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:  

 13,850 
square feet 

 
 4. Proposed alteration of the Riverfront Area:  

 6,615 (6,395 prev dist. 
and/or degraded 

6,615 (6,395 prev dist. and/or 
degraded 

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 

Franklin 
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 

 0 
a. number of new stream crossings 

1 
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 

Franklin 
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 

 
 

 8/1/21 Atlas 
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 https://www.mass.gov/ma-
endangered-species-act-mesa-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. 
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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 

Franklin 
City/Town 

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

 
(c)   MESA filing fee (fee information available at https://www.mass.gov/how-to/how-to-file-for-
a-mesa-project-review). 
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, 
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-
priority-habitat; 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@mass.gov  

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@mass.gov  

 

 

 

 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.   

  c.  Is this an aquaculture project?     d.   Yes  No 

 
 If yes, include a copy of the Division of Marine Fisheries Certification Letter (M.G.L. c. 130, § 57). 
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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 

Franklin 
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.  
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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 

Franklin 
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. 

 
Culvert Replacement - Franklin - South Street over Miscoe Brook 
a. Plan Title 

 
TEC, Inc. 
b. Prepared By 

Greg Gaudreau 
c. Signed and Stamped by 

 
TBD 
d. Final Revision Date 

Varies 
e. Scale 

 
Resource Area Impacts Plan 
f. Additional Plan or Document Title 

2.1.24 
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:  

 

 

        
2. Municipal Check Number 

      
3. Check date 

        
4. State Check Number 

      
5. Check date 

        
6. Payor name on check: First Name 

      
7. Payor name on check: Last Name 

  
 

  
 



2.7.24
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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: 

South Street Culvert over Miscoe Brook 
a. Street Address 

Franklin 
b. City/Town 

N/A 
c. Check number 

N/A 
d. Fee amount 

2. Applicant Mailing Address: 

Michael 
a. First Name 

Maglio 
b. Last Name 

Town of Franklin - Town Engineer 
c. Organization 

257 Fisher Street 
d. Mailing Address 

Franklin 
e. City/Town 

MA 
f. State 

02038 
g. Zip Code 

 508-553-5500 
h. Phone Number 

     
i. Fax Number 

 mmaglio@franklinma.gov 
j. Email Address 

3. Property Owner (if different): 

      
a. First Name 

      
b. Last Name 

       
c. Organization 

       
d. Mailing Address 

       
e. City/Town 

      
f. State 

      
g. Zip Code 

        
h. Phone Number 

      
i. Fax Number 

       
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 

    

       
  

      
 

      
 

Exempt 
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

       
  

      
 

      
 

      
 

             Step 5/Total Project Fee: Exempt 
 

                Step 6/Fee Payments: 
 

  
                Total Project Fee: 

Exempt 
a. Total Fee from Step 5 

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

  City/Town share of filling Fee: 
      
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.) 

 

 

 

 

 

 

 
 



 
 

 

NOTICE OF INTENT NARRATIVE        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

INTRODUCTION AND PURPOSE        
 
The Town of Franklin Department of Public Works is proposing a culvert replacement project at 
South Street over Miscoe Brook. The proposed culvert will provide a span of greater than 10’ for 
a public way and therefore falls under the jurisdiction of the MassDOT.  
 
The proposed culvert replacement is intended to replace the existing degraded and undersized 
culvert with a new Massachusetts Stream Crossing Standard compliant, open bottom, 3-sided box 
culvert. The project also includes a new concrete headwalls, new steel guardrails, and a 
resurfaced portion of roadway. Generally, the proposed roadway features and dimensions will 
closely match existing conditions. The project will require the temporary closing of South Street 
during construction as the entire width of the roadway will need to be opened in order to remove 
and replace the stream crossing culvert. 
 
The project will result in a significant improvement over existing conditions. The existing culvert 
is a mix between a 4.5’ wide by 2’ high box and a 42” concrete pipe. The proposed 16’ wide by 
3’ high box culvert opening will meet the general stream crossing standards for span and 
openness ratio. The proposed open bottom box culvert will also meet the standards for 
embedment and the restoration of a natural stream substrate. The construction of the larger open 
bottom box culvert will also include the restoration of banks as well as more natural water depths 
and velocities of the stream at the culvert over existing conditions. See Table 1 below for a 
summary of the compliance with the Massachusetts Stream Crossing Standards. 
 
Table 1 – Proposed Culvert Stream Crossing Standards Compliance 

Standard 
Standard 

Requirement 
Optimum 

Requirement 

Proposed  
Culvert 

Provided Check 

1. Crossing Type Open Bottom Bridge Open Bottom OK 

2. Embedment 2 ft min.  4 ft 
 

OK 

3. Crossing Span 1.2 Bankfull width 
1.2 Bankfull width, 
headroom for dry  
wildlife passage 

1.23 Bankfull width 
 

OK 

4. Openness Ratio ≥0.82ft 
Ratio ≥1.64 ft, 6’ 

height min. 
16’x3’/26’ = 1.85 

 
OK 

5. Substrate Natural Substrate  Natural Substrate 
 

OK 

6. Water Depth and Velocity 
Match Natural 

Channel 
 

Match Channel via 
streambed restoration 

 
OK 

7. Banks 
Present matching 
stream channel 

 
Match Channel via 

bank restoration 

 
OK 

 



 
 

 

RESOURCE AREAS           
 
H.W. Moore Associates conducted a field inspection of the project area in September 2022. At 
that time, wetland resources subject to jurisdiction under the Massachusetts Wetlands Protection 
Act (MGL Ch 131 §. 40) and the Town of Franklin Wetland Protection Bylaw within the project 
area were identified. Wetlands were delineated in accordance with the procedures established in 
the Massachusetts Wetlands Protection Act Regulations (310 CMR 10.00) and the Bylaw 
regulations. Numbered sequences of flags or stakes were placed in the field to delineate the 
boundary between upland and wetland resources. Resource Areas associated with the project 
include a perennial stream, Miscoe Brook, and associated bank, riverfront areas, land under water 
and waterways, bordering vegetated wetlands, and bordering land subject to flooding. A copy of 
the wetland evaluation and delineation report dated September 28, 2022 is attached.  
 
STORMWATER MANAGEMENT         
 

The intention of this project is to maintain existing drainage patterns. The project does not 
propose any change in ground cover types or drainage paths which would deviate from existing 
conditions. The project qualifies as a redevelopment project and as a limited project as described 
in 310 CMR 10.05(6)(k)7, and 310 CMR 10.53(3)(i) and therefore the project is required to meet 
certain Stormwater Standards to the maximum extent practicable. The culvert replacement will 
provide for increased hydraulic capacity and will provide for an increase of flood storage volume. 
A Drainage Study has been included as an appendix of this application which justifies the project’s 
accordance with the MassDEP Checklist for Stormwater Report.  

 
CONSTRUCTION SEQUENCE         
 
The construction sequence for the culvert replacement shall be as follows: 
1. Close the roadway to vehicular and pedestrian traffic at the culvert crossing. 
2. Install erosion controls: temporary erosion control around project limits to protect the tributary 
brook from work zone sediment; floating silt fence in the tributary brook to the Miscoe brook 
downstream of the project limits to trap any floating debris/silt that may enter the tributary. 
3. Install control of water phase 1 cofferdam, bypass pipe/pumps, dewatering pumps, and 
temporary stilling basin. 
4. Place temporary riprap at outlet for bypass discharge. 
5. Dewater the work area prior to (and throughout) excavation to facilitate installing the precast 
culvert and wingwalls in the dry condition. All dewatering flow shall pass through the stilling basin 
to remove sediment prior to depositing back into the stream.  
6. Begin excavation and stockpiling of excavated material.  
7. Relocate waterline per the plans. 
8. Install the three-sided precast culvert and phase 1 wingwalls and restore the streambed in 
accordance with the plans. Backfill, grade, and stabilize slopes adjacent to wingwalls. Grade and 
seed for BVW replication and restoration areas adjacent to wingwalls.   
9. Remove the phase 1 cofferdam and bypass pipe and install the phase 2 cofferdam to redirect 
stream flow through the precast culvert. 



 
 

 

10.Install the remaining two wingwalls in phase 2 and restore the streambed in accordance with 
the plans. Backfill, grade, and stabilize slopes adjacent to wingwalls. Grade and seed for BVW 
replication and restoration areas adjacent to wingwalls.  
11. Remove the control of water cofferdams, bypass pumps, and temporary stilling basin. 
12. Backfill for roadway base, install asphalt pavement. Install guardrails. 
 
MITIGATION             
 
Prior to construction, erosion control and sedimentation barriers will be installed between the 
project area and resource areas to establish a limit-of-work. The erosion control measures will be 
installed and maintained throughout construction per the requirements of the Franklin 
Conservation Commission. Miscoe Brook will be temporarily diverted through the use of a bypass 
pipe/ culvert which will be installed prior to the removal of the existing culvert and will be removed 
following installation of the new culvert structure. Any dewatering will be required to be routed 
to a stilling basin/ dewatering bag before being discharged to resource areas.  
 
The project will result in the following resource area impacts: 
 
Resource Area     Impact     
Bordering Vegetated Wetlands  360 s.f. (340 s.f. temp, 20 s.f. perm.) 
Bank      120 l.f. (72’ prev. disturbed within ex. culvert) 
Land Under Waterways   335 s.f. (150 s.f. prev. disturbed within ex. culvert) 
Bordering Land Subject to Flooding  3,000 s.f. (net increase in storage volume) 
0’-100’ Riverfront Area Miscoe Brook  6,615 s.f. total dist. within 100’ of Miscoe Brook 
      4,425 s.f within ex. degraded area* 
      1,990 s.f. within prev. disturbed area* 
      220 s.f. new disturbance 
 
*Degraded and previously disturbed riverfront areas defined as of 310 CMR 10.58(5).  
The project will result in the following resource area impact mitigation: 
 
Resource Area     Replacement    
Bordering Vegetated Wetlands  340 s.f. (restored in place following site grading) 
      60 s.f. replication area (3:1) 
Bank      115 l.f. 

52 l.f. recreated within pr. culvert 
      15 l.f. increase in bank outside of culvert 
Land Under Waterways   800 s.f. total (355 s.f. restored, 445 s.f. increase) 
Bordering Land Subject to Flooding  1,900 c.f. total increase in storage volume  
0’-100’ Riverfront Area Misco Brook No increase in impervious area, revegetation of 

temporarily disturbed areas, 200 s.f. new 
disturbance within BVW areas which are proposed to 
be restored. 

 
There is no proposed impact to rare species habitat. Work is proposed within the local Franklin 
Wetlands Bylaw 25’ No Disturb Buffer and the 50’ No Structure Area, however all work is proposed 
in previously disturbed and degraded area and is related to the replacement of an existing 
degraded and undersized public roadway culvert.  



 
 

 

 
Almost all proposed work within the Miscoe Brook Riverfront Area is within previously disturbed 
and degraded Riverfront Area according to the definitions as set forth in 310 CMR 10.58(5), 
qualifies as a Limited Project per 310 CMR 10.53(3)(i) as it is in relation to the replacement of a 
public roadway culvert, and will result in significant improvement over existing conditions in terms 
of improved bank and land under water resource areas, habitat, hydraulics, and stream continuity.  
 
WPA INLAND RESOURCE AREA PERFORMANCE STANDARDS   
 
10.54: Bank 
 
The proposed construction is intended to replace an existing stream crossing culvert with a 
Massachusetts Stream Crossing Standards Compliant culvert which will impact bank, but will meet 
the performance standards of the WPA: 
 

1. Not impair the physical stability of the bank. The new box culvert and stream channel 
construction will ensure stability of the bank significantly over the existing degraded 
culvert. 

2. Not impair the water carrying capacity of the channel. The new box culvert will significantly  
increase the hydraulic capacity of the channel over the existing culvert. 

3. Not impair ground or surface water quality. The culvert has been designed to minimize 
scour and velocities as well as provide construction period BMPs so as to not impair surface 
water quality. 

4. Not impair the capacity of the bank to provide fisheries habitat. The project will include 
the restoration and recreation of a more natural bank and streambed within the box 
culvert over existing conditions thus providing for an improvement of potential fisheries 
habitat.  

5. Not impair the capacity of the bank to provide important wildlife habitat function. The 
project will include the recreation of a more natural bank and streambed within the box 
culvert over existing conditions, as well as provide a span of 1.2 times the bankfull width 
and an openness ratio meeting the requirements of the Massachusetts Stream Crossing 
Standards thus providing for an improvement of the potential for important wildlife habitat 
function. 

6. Meet Massachusetts Stream Crossing Standards. The replacement culvert as designed will 
meet all requirements of the Massachusetts Stream Crossing Standards, whereas the 
existing culvert does not. 

7. No impact on habitat sites of rare species. There is no rare species habitat in the vicinity 
of the project. The project will alter over 50 linear feet of bank, however the bank to be 
altered is currently an existing culvert which likely provides little to no habitat function. A 
more natural bank will be restored/ recreated within the proposed open bottom box 
culvert as a replacement which should provide for a greater level of wildlife habitat than 
currently exists. 

10.55: Bordering Vegetated Wetlands 



 
 

 

 
The proposed construction is intended to replace an existing stream crossing culvert with a 
Massachusetts Stream Crossing Standards Compliant culvert which will impact BVW. The project 
meets the standards as follows: 
 

1. Results in the loss of up to 5,000 square feet of BVW. The project involves the temporary 
impact of 340 s.f. of BVW during construction grading activities. 340 s.f. will be restored 
to BVW via seeding with native wetland seed mix. 20 s.f. of BVW will be permanently lost 
as the area will be converted to bank and LUW during the reconstruction of the stream 
channel through the culvert. A replication area of 60 s.f. is proposed for the lost area.  

2. The replacement area shall be equal to that of the lost area. The project involves the 
temporary impact of 340 s.f. of BVW during construction grading activities. 340 s.f. will 
be restored to BVW via seeding with native wetland seed mix. 20 s.f. of BVW will be 
permanently lost as the area will be converted to bank and LUW during the reconstruction 
of the stream channel through the culvert. A replication area of 60 s.f. is proposed for the 
lost area.  

3. The configuration and location of the replacement area shall be similar to that of the lost 
area. The restored BVW is proposed in the same location as they currently existing along 
the banks of Miscoe Brook adjacent to the culvert. The replication areas are also located 
adjacent to Miscoe Brook in the vicinity of the lost area. 

4. Replacement area shall have unrestricted hydraulic connection to the same water body or 
waterway as the lost area. The restored BVW is proposed in the same location as they 
currently existing along the banks of Miscoe Brook adjacent to the culvert. The replication 
areas are also located adjacent to Miscoe Brook in the vicinity of the lost area. 

5. 75% of the replacement area shall be reestablished with wetland plant species within two 
growing seasons. Restored and replicated BVW is proposed to be revegetated with native 
wetland seed mix and will be monitored to ensure proper vegetative growth. 

6. No impact on habitat sites of rare species. There is no rare species habitat in the vicinity 
of the project. 

7. No impact on BVW within ACEC. The project is not located within an ACEC. 

Temporary construction period erosion and sedimentation control BMPs will be utilized to protect 
the BVW during construction. 
 
10.56: Land Under Water Bodies and Waterways 
 
The proposed construction is intended to replace an existing stream crossing culvert with a 
Massachusetts Stream Crossing Standards Compliant culvert which will impact Land Under 
Waterways, but will meet the performance standards of the WPA: 
 

1. Not impair the water carrying capacity of the channel. The new box culvert will significantly  
increase the hydraulic capacity of the channel over the existing culvert. 



 
 

 

2. Not impair ground or surface water quality. The culvert has been designed to minimize 
scour and velocities as well as provide construction period BMPs so as to not impair surface 
water quality. 

3. Not impair the capacity of the LUW to provide fisheries habitat. The project will include 
the restoration and recreation of a more natural bank and streambed within the box 
culvert over existing conditions thus providing for an improvement of potential fisheries 
habitat.  

4. Not impair the capacity of the LUW to provide important wildlife habitat function. The 
project will include the recreation of a more natural bank and streambed within the box 
culvert over existing conditions, as well as provide a span of 1.2 times the bankfull width 
and an openness ratio meeting the requirements of the Massachusetts Stream Crossing 
Standards thus providing for an improvement of the potential for important wildlife habitat 
function. 

5. Meet Massachusetts Stream Crossing Standards. The replacement culvert as designed will 
meet all requirements of the Massachusetts Stream Crossing Standards, whereas the 
existing culvert does not. 

6. No impact on habitat sites of rare species. There is no rare species habitat in the vicinity 
of the project. The project will disturb under 5,000 square feet of LUW, and a large portion 
of existing LUW to be altered is currently within an existing culvert which likely provides 
little to no habitat function. A large area of LUW is proposed within the open bottom box 
culvert which should provide for a greater level of wildlife habitat than currently exists.  

10.57: Land Subject to Flooding 
 
The proposed construction is intended to replace an existing stream crossing culvert with a 
Massachusetts Stream Crossing Standards Compliant culvert which will impact Bordering Land 
Subject to Flooding, but will meet the performance standards of the WPA: 
 

1. Not cause an increase or contribute incrementally to an increase in the horizontal extent 
and level of flood water during peak flows. The new box culvert will increase the cross-
sectional area, hydraulic capacity and water carrying capacity of the culvert. This will result 
in an increase of available flood storage capacity at the culvert and will result in a decrease 
of the horizontal extent and level of flood water during peak flows as indicated by the 
hydrologic and hydraulic analysis of the stream.  

2. Not impair capacity to provide important habitat functions. The project will include the 
recreation of a more natural bank and streambed within the box culvert over existing 
conditions and provide an improvement of potential habitat functions. The total area of 
work within the BLSF is less than 5,000 s.f. 

3. No impact on habitat sites of rare species. There is no rare species habitat in the vicinity 
of the project. 

10.58 Riverfront Area 
 



 
 

 

The proposed work meets the performance standards for Riverfront Area as the project is for 
redevelopment within previously developed and degraded riverfront areas. The work, 
replacement of a non-stream standards conforming culvert could be considered exempt from the 
requirements of the Riverfront Area according to 310CMR10.58(6)(a). The work is intended to 
improve upon existing conditions. Stormwater drainage patterns will match existing conditions 
and no change in ground cover is proposed. All stormwater standards established by the DEP will 
be met. The total riverfront area disturbance is approximately 6,595 square feet.  
 
 
Riverfront Alternatives Analysis: 
 

 No Build: The project’s purpose is to replace a degraded and undersized public roadway 
stream crossing culvert. The No-Build alternative does not meet the project’s purpose and 
could eventually cause a safety concern for the public. The failure/ closing of the road due 
to culvert failure could cause significant transportation impacts in the event the bridge is 
not repaired. A washout of the roadway caused by the failure of the culvert would 
negatively impact downstream resource areas. The No Build scenario is not a practicable 
alternative. 

 Culvert Repair: The repair of the existing roadway culvert could be considered an 
alternative for the project. The existing culvert is undersized and does not meet current 
stream crossing standards. The culvert is also a mixture of a pipe and box culvert, making 
the repair of the culvert difficult. Due to the size of the culvert, it would be practically 
impossible to repair the culvert from the inside and would require excavation of the 
roadway regardless. This alternative would maintain the limited hydraulic capacity of the 
culvert which impairs the bordering land subject to flooding at the culvert. The alternative 
to attempt to repair the existing culvert would result in maintaining greater environmental 
impacts than the replacement of the culvert with a stream crossing standards compliant 
culvert. This alternative would require ongoing maintenance to the existing culvert. The 
repair of the exiting culvert is not a practicable or substantially equivalent economic 
alternative. 

 Restoration of Riverfront Areas: An alternative to the project which would significantly 
improve Riverfront Area conditions would be the removal of all degraded areas and 
restoration of the Riverfront Area within the controlled property limits. This would require 
the removal and restoration of all impervious areas within 200’ of Miscoe Brook in each 
direction within the right of way of South Street, which would include the removal of over 
400’ of South Street. This alternative would not meet the project purpose, and would 
cause significant traffic/ transportation impacts to the area. The removal of the culvert 
and roadway and restoration of Riverfront Area is not a practicable or substantially 
equivalent economic alternative.  

 Preferred Alternative/ Current Proposal: The current proposal achieves the project goal of 
maintaining a safe travel route on South Street by replacing a degraded culvert, and will 
result in a significant improvement of resource areas by meeting stream crossing 
standards.  



 
 

 

10.59: Estimated Habitats of Rare Wildlife 
 
Not Applicable. No Estimated Habitat of State Listed Wildlife according to the most recent NHESP 
Habitat Maps is located within the project area and therefore the proposed construction will meet 
the performance standards of the WPA. 
 
LOCAL WETLAND PROTECTION BYLAW WAIVER REQUESTS ____ 
 
The Applicant respectfully requests the Commission issue the following waivers of the Franklin 
Wetland Protection Bylaw for the proposed project: 
 

 §4.2. 25’ No Disturbance Buffer zone Much of the existing roadway, culvert, and proposed 
improvements are located within 25’ of Miscoe Brook.  

 §4.3: 50’ No Structure Buffer Zone. Much of the existing roadway, culvert, and proposed 
improvements are located within 50’ of Miscoe Brook. 

CONCLUSION            
 
The proposed culvert replacement will result in significant improvements to resource areas by 
meeting current stream crossing standards. Generally, the proposed roadway features and 
dimensions will closely match existing conditions. The majority of resource area impacts are to 
previously disturbed and degraded areas. Construction period erosion and sedimentation controls 
are proposed to protect the resource areas during construction, and stabilization measures 
following construction will provide for permanent protection of the resource areas from impact. 
The Applicant requests that the Conservation Commission finds that the project as described in 
this Notice of Intent successfully upholds the interest of the Wetlands Protection Act and the 
Franklin Wetland Protection Bylaw, and subsequently issues an Order of Conditions for the 
proposed improvement project.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

DRAINAGE STUDY 
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Proposed Culvert Replacement 
South Street over Miscoe Brook 

Drainage Study 

Introduction 

This drainage study was performed to study the stormwater runoff conditions for 
the South Street culvert over Miscoe Brook replacement project in Franklin, MA. 
The Town of Franklin is proposing a culvert replacement project at the South 
Street over Miscoe Brook culvert. The proposed culvert provides a span of greater 
than 10’ for a public way and therefore will be under the jurisdiction of MassDOT. 
The proposed culvert replacement consists of the removal of a degraded, 
undersized culvert with a Massachusetts Stream Crossing compliant three-sided 
box culvert. Generally, the proposed roadway features and dimensions will closely 
match existing conditions. The project is subject to the Massachusetts Department 
of Environmental Protection Wetlands Protection Act. This analysis has been 
performed to conclude that the proposed conditions for the project will not have 
any adverse effects on stormwater conditions. 

Stormwater Pre and Post Conditions 
 

The project intends to maintain existing drainage patterns including flow paths, 
watershed size, peak flows, and discharges for the area of work (approximately 
100’ on either side of the culvert). The existing roadway utilizes country drainage 
and has no structural stormwater BMPs in the vicinity of the culvert and Miscoe 
Brook. There are no proposed changes to ground cover, increase in impervious 
area, or additional stormwater management BMPs proposed. The project qualifies 
as a redevelopment project and as a limited project as described in 310 CMR 
10.05(6)(k)7, and therefore the project is required to meet certain Stormwater 
Standards to the maximum extent practicable. The proposed 16’ wide by 3’ high 
box culvert opening is a little over 5 times the area of the existing culvert opening. 
This will provide for an increased hydraulic capacity as well as increased flood 
storage volume, and help to maintain normal stream flow velocities at the culvert.  
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Stormwater Standards 

Standard 1: No New Untreated Discharges 

No new stormwater conveyances may discharge untreated stormwater directly to 
or cause erosion in wetlands or waters of the Commonwealth. 

The intention of this project is to maintain existing drainage patterns. No new 
stormwater BMPs or discharges are proposed. As designed the project will meet 
Standard 1 and not discharge untreated stormwater directly to or cause erosion in 
wetlands or waters of the Commonwealth.  

 Standard 2: Peak Rate Attenuation 

Stormwater management systems shall be designed so that the post-development 
peak discharge rates do not exceed pre-development peak discharge rates. 

As a limited roadway/ redevelopment project, this project must meet this standard 
to the maximum extent practicable. The intention of this project is to maintain 
existing drainage patterns, including ground cover, drainage flow paths, 
conveyances, and therefore peak flows. The project does not propose any 
increases in impervious surface. As designed the project will not increase pre-
development peak discharge rates and meets Standard 2. 

Standard 3: Recharge 

Loss of annual recharge to groundwater shall be eliminated or minimized through 
the use of environmentally sensitive site design, low impact development 
techniques, stormwater best management practices, and good operation and 
maintenance. 

As a limited roadway/ redevelopment project, this project must meet this standard 
to the maximum extent practicable. The intention of this project is to maintain 
existing drainage patterns, including ground coverage. The project does not 
include any proposed increase in impervious surfaces or any other change in 
ground cover, and therefore does not require any proposed groundwater recharge. 
As designed the project will meet Standard 3 and not cause an increase in loss of 
annual recharge to groundwater. 

Standard 4: Water Quality 

Stormwater management systems shall be designed to remove 80% of the 
average annual post-construction load of Total Suspended Solids (TSS). 

As a limited roadway/redevelopment project, this project must meet this standard 
to the maximum extent practicable. The intention of this project is to maintain 
existing drainage patterns, including ground coverage. The project does not 
include any proposed increase in impervious surfaces, and therefore does not 
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require any additional water quality treatment BMPs. As designed the project will 
meet Standard 4 and not cause an impairment of water quality to waters of the 
Commonwealth. 

Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs) 

For land uses with higher potential pollutant loads, source control and pollution 
prevention shall be implemented in accordance with the Massachusetts Stormwater 
Handbook to eliminate or reduce the discharge of stormwater runoff from such 
land uses to the maximum extent practicable. 

As a limited roadway/redevelopment project, this project must meet this standard 
to the maximum extent practicable, however the proposed project area is not 
considered a land use with higher potential pollutant load since the land use is not 
changing, therefore, Standard 5 does not apply to this project. 

Standard 6: Critical Areas 

Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a 
public water supply and stormwater discharges near or to any other critical area 
require the use of the specific source control and pollution prevention measures 
and the specific structural stormwater best management practices determined by 
the Department to be suitable for managing discharges to such areas, as provided 
in the Massachusetts Stormwater Handbook. 

The project location does discharge to a critical area as Miscoe Brook is designated 
as a coldwater fishery per Massachusetts Division of Fisheries and Wildlife. The 
intention of this project is to maintain existing drainage patterns, including ground 
coverage. The project does not include any proposed increase in impervious 
surfaces, and therefore does not require any additional water quality treatment 
BMPs. As designed the project will meet Standard 6 and not cause an impairment 
of water quality to a critical area. The replacement of the stream crossing will 
result in a significant improvement of stream continuity, which is critical for 
coldwater fisheries.  

Standard 7: Redevelopment and Other Projects Subject to the Standards 
Only to the Maximum Extent Practicable 

A redevelopment project is required to meet the following Stormwater 
Management Standards only to the maximum extent practicable: Standard 2, 
Standard 3, and the pretreatment and structural stormwater best management 
practice requirements of Standards 4, 5, and 6. Existing stormwater discharges 
shall comply with Standard 1 only to the maximum extent practicable. A 
redevelopment project shall also comply with all other requirements of the 
Stormwater Management Standards and improve existing conditions. 

This project is considered a redevelopment project as it is the repair of a public 
roadway and culvert, and as such is required to meet Standards 2, 3, 4, 5, and 6 
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only to the maximum extent practicable. The intention of this project is to maintain 
existing drainage patterns, including ground cover, drainage flow paths, 
conveyances, discharge peak flow rates, groundwater recharge, and water quality. 
As designed the project will exceed the requirements of Standard 7 by meeting all 
other Standards to the full extent. 

 Standard 8: Construction Period Pollution Prevention and Erosion and 
Sedimentation Control 

A plan to control construction-related impacts, including erosion, sedimentation, 
and other pollutant sources during construction and land disturbance activities 
(construction period erosion, sedimentation, and pollution prevention plan) shall be 
developed and implemented. 

This project in whole will disturb less than one acre of land, and therefore the 
project will not require coverage under the EPA NPDES Construction General 
Permit. 

The project has been designed to include erosion and sedimentation controls to 
prevent impacts to down gradient resource areas. Perimeter sediment control 
barriers will be installed in construction areas upgradient of adjacent resources 
areas.  

See attached Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan. 

Standard 9: Operation and Maintenance Plan 

A Long -Term Operation and Maintenance (O&M) Plan shall be developed and 
implemented to ensure that stormwater management systems function as 
designed. 

The completed stormwater management system will be maintained by the Town of 
Franklin Department of Public Works. See attached Operation and Maintenance 
Plan. 

Standard 10: Prohibition of Illicit Discharges 

All illicit discharges to the stormwater management system are prohibited. 

Only stormwater is proposed to be conveyed through the stormwater management 
system. No illicit materials will be permitted. The Town DPW is responsible for the 
maintenance of the stormwater system. See attached Illicit Discharge Compliance 
Statement. 
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Conclusion  
TEC believes the culvert replacement project meets all of the Standards of the 
MassDEP Stormwater Regulations by matching pre-development conditions after 
the proposed work has been completed, including a significant improvement of 
stream continuity, which is critical to coldwater fisheries.  
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

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

 

A Stormwater Report must be submitted with the Notice of Intent permit application to document 
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for 
the Stormwater Report (which should provide more substantive and detailed information) but is offered 
here as a tool to help the applicant organize their Stormwater Management documentation for their 
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist, 
the Stormwater Report must contain the engineering computations and supporting information set forth in 
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and 
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth. 
 
The Stormwater Report must include: 

 The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see 
page 2) that certifies that the Stormwater Report contains all required submittals.1 This Checklist 
is to be used as the cover for the completed Stormwater Report. 

 Applicant/Project Name 
 Project Address 
 Name of Firm and Registered Professional Engineer that prepared the Report 
 Long-Term Pollution Prevention Plan required by Standards 4-6 
 Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required 

by Standard 82 
 Operation and Maintenance Plan required by Standard 9 

 
In addition to all plans and supporting information, the Stormwater Report must include a brief narrative 
describing stormwater management practices, including environmentally sensitive site design and LID 
techniques, along with a diagram depicting runoff through the proposed BMP treatment train.  Plans are 
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types, 
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site 
where infiltration rate is greater than 2.4 inches per hour.   The Plans shall identify the drainage areas for 
both existing and proposed conditions at a scale that enables verification of supporting calculations.   

 
As noted in the Checklist, the Stormwater Management Report shall document compliance with each of 
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook.  The 
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the 
Massachusetts Stormwater Handbook.   
 
To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report 
Checklist by checking the box to indicate that the specified information has been included in the 
Stormwater Report.  If any of the information specified in the checklist has not been submitted, the 
applicant must provide an explanation.  The completed Stormwater Report Checklist and Certification 
must be submitted with the Stormwater Report. 

 

 

 

 

 

 

 

 

 

 

 

  

   

  
1 The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10.  If not included in 
the Stormwater Report, the Illicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to 
the post-construction best management practices. 
 
2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in 
the Stormwater Report.  In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the 
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan 
before commencing any land disturbance activity on the site. 
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Massachusetts Department of Environmental Protection 
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report 
B. Stormwater Checklist and Certification
The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily 
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide 
conservation commissions and other reviewing authorities with a summary of the components necessary 
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.  

Note: Because stormwater requirements vary from project to project, it is possible that a complete 
Stormwater Report may not include information on some of the subjects specified in the Checklist.  If it is 
determined that a specific item does not apply to the project under review, please note that the item is not 
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional 
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification
I have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution 
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if 
included) and the plans showing the stormwater management system, and have determined that they 
have been prepared in accordance with the requirements of the Stormwater Management Standards as 
further elaborated by the Massachusetts Stormwater Handbook.  I have also determined that the 
information presented in the Stormwater Checklist is accurate and that the information presented in the 
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.  

Registered Professional Engineer Block and Signature

Signature and Date

Checklist
Project Type: Is the application for new development, redevelopment, or a mix of new and 
redevelopment? 

New development

Redevelopment

Mix of New Development and Redevelopment

2.7.24
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 LID Measures:  Stormwater Standards require LID measures to be considered.  Document what 

environmentally sensitive design and LID Techniques were considered during the planning and design of 
the project:  

 
 No disturbance to any Wetland Resource Areas 

 
 Site Design Practices (e.g. clustered development, reduced frontage setbacks) 

 
 Reduced Impervious Area (Redevelopment Only) 

 
 Minimizing disturbance to existing trees and shrubs 

 
 LID Site Design Credit Requested: 

 
  Credit 1    

 
  Credit 2 

 
  Credit 3 

 
 Use of “country drainage” versus curb and gutter conveyance and pipe 

 
 Bioretention Cells (includes Rain Gardens) 

 
 Constructed Stormwater Wetlands (includes Gravel Wetlands designs) 

 
 Treebox Filter 

 
 Water Quality Swale 

 
 Grass Channel 

 
 Green Roof 

 
 Other (describe): 

 Replacement of existing non stream crossing standards compliant culvert 
with stream crossing standards compliant structure. 

 
 

 
Standard 1: No New Untreated Discharges 

 
 No new untreated discharges 

  Outlets have been designed so there is no erosion or scour to wetlands and waters of the 
Commonwealth 

 
 Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 2:  Peak Rate Attenuation 

  Standard 2 waiver requested because the project is located in land subject to coastal storm flowage 
and stormwater discharge is to a wetland subject to coastal flooding. 

  Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour 
storm. 

 
 Calculations provided to show that post-development peak discharge rates do not exceed pre-

development rates for the 2-year and 10-year 24-hour storms.  If evaluation shows that off-site 
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that 
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm. 

 

 

 
Standard 3: Recharge 

 
 Soil Analysis provided. 

 
 Required Recharge Volume calculation provided. 

 
 Required Recharge volume reduced through use of the LID site Design Credits. 

 
 Sizing the infiltration, BMPs is based on the following method:  Check the method used. 

 
  Static   Simple Dynamic   Dynamic Field1 

 
 Runoff from all impervious areas at the site discharging to the infiltration BMP. 

 
 Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations 

are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to 
generate the required recharge volume. 

 

 
 Recharge BMPs have been sized to infiltrate the Required Recharge Volume. 

  Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum 
extent practicable for the following reason: 

 
  Site is comprised solely of C and D soils and/or bedrock at the land surface 

 
  M.G.L. c. 21E sites pursuant to 310 CMR 40.0000 

 
  Solid Waste Landfill pursuant to 310 CMR 19.000 

   Project is otherwise subject to Stormwater Management Standards only to the maximum extent 
 practicable. 

 
 Calculations showing that the infiltration BMPs will drain in 72 hours are provided. 

 
 Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included. 

 
  

 
1 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 3: Recharge (continued) 

 
 The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-

year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding 
analysis is provided. 

 

  Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland 
resource areas. 

  
Standard 4: Water Quality 

 
The Long-Term Pollution Prevention Plan typically includes the following: 
 Good housekeeping practices;  
 Provisions for storing materials and waste products inside or under cover; 
 Vehicle washing controls; 
 Requirements for routine inspections and maintenance of stormwater BMPs;  
 Spill prevention and response plans;  
 Provisions for maintenance of lawns, gardens, and other landscaped areas;  
 Requirements for storage and use of fertilizers, herbicides, and pesticides; 
 Pet waste management provisions;  
 Provisions for operation and management of septic systems;  
 Provisions for solid waste management; 
 Snow disposal and plowing plans relative to Wetland Resource Areas; 
 Winter Road Salt and/or Sand Use and Storage restrictions; 
 Street sweeping schedules; 
 Provisions for prevention of illicit discharges to the stormwater management system; 
 Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the 

event of a spill or discharges to or near critical areas or from LUHPPL; 
 Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;  
 List of Emergency contacts for implementing Long-Term Pollution Prevention Plan. 

 

 

 

 

 

 

 

 

 

  A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an 
attachment to the Wetlands Notice of Intent. 

  Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for 
calculating the water quality volume are included, and discharge: 

 
  is within the Zone II or Interim Wellhead Protection Area 

 
  is near or to other critical areas 

 
  is within soils with a rapid infiltration rate (greater than 2.4 inches per hour) 

 
  involves runoff from land uses with higher potential pollutant loads. 

 
 The Required Water Quality Volume is reduced through use of the LID site Design Credits. 

  Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if 
applicable, the 44% TSS removal pretreatment requirement, are provided. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 
 

Standard 4: Water Quality (continued) 

 
 The BMP is sized (and calculations provided) based on: 

 
  The ½” or 1” Water Quality Volume or 

   The equivalent flow rate associated with the Water Quality Volume and documentation is 
 provided showing that the BMP treats the required water quality volume. 

 
 The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary 

BMP and proposed TSS removal rate is provided.  This documentation may be in the form of the 
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook 
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying 
performance of the proprietary BMPs. 

 

 

 
 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing 

that the BMPs selected are consistent with the TMDL is provided. 

 Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs) 

 
 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution 

Prevention Plan (SWPPP) has been included with the Stormwater Report. 
 

 
 The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior 

to the discharge of stormwater to the post-construction stormwater BMPs. 

  The NPDES Multi-Sector General Permit does not cover the land use. 

  LUHPPLs are located at the site and industry specific source control and pollution prevention 
measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow 
melt and runoff, and been included in the long term Pollution Prevention Plan.  

  All exposure has been eliminated. 

  All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list. 

  The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and 
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil 
grit separator, a filtering bioretention area, a sand filter or equivalent.  

 Standard 6: Critical Areas 

 
 The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP 

has approved for stormwater discharges to or near that particular class of critical area. 

  Critical areas and BMPs are identified in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum 
extent practicable 

 
 The project is subject to the Stormwater Management Standards only to the maximum Extent 

Practicable as a: 

   Limited Project 

 
  Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development 

 provided there is no discharge that may potentially affect a critical area. 

 
  Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development  
  with a discharge to a critical area 

 
  Marina and/or boatyard provided the hull painting, service and maintenance areas are protected 

 from exposure to rain, snow, snow melt and runoff 

   Bike Path and/or Foot Path 

   Redevelopment Project 

   Redevelopment portion of mix of new and redevelopment. 

 
 Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an 

explanation of why these standards are not met is contained in the Stormwater Report. 

  The project involves redevelopment and a description of all measures that have been taken to 
improve existing conditions is provided in the Stormwater Report.  The redevelopment checklist found 
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that 
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment 
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b) 
improves existing conditions. 

 

 

 Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 

 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the 
following information: 
 

 Narrative; 
 Construction Period Operation and Maintenance Plan; 
 Names of Persons or Entity Responsible for Plan Compliance; 
 Construction Period Pollution Prevention Measures; 
 Erosion and Sedimentation Control Plan Drawings; 
 Detail drawings and specifications for erosion control BMPs, including sizing calculations; 
 Vegetation Planning; 
 Site Development Plan; 
 Construction Sequencing Plan; 
 Sequencing of Erosion and Sedimentation Controls; 
 Operation and Maintenance of Erosion and Sedimentation Controls; 
 Inspection Schedule; 
 Maintenance Schedule; 
 Inspection and Maintenance Log Form. 

 

 

 

 

 

 

 

 

 
 A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing 

the information set forth above has been included in the Stormwater Report. 
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Massachusetts Department of Environmental Protection  
Bureau of Resource Protection - Wetlands Program 

Checklist for Stormwater Report  
 

 Checklist (continued) 

 
Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control 
(continued) 

  The project is highly complex and information is included in the Stormwater Report that explains why 
it is not possible to submit the Construction Period Pollution Prevention and Erosion and 
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and 
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be 
submitted before land disturbance begins. 

 

 

  The project is not covered by a NPDES Construction General Permit. 

 
 The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the 

Stormwater Report. 

 
 The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.  

The SWPPP will be submitted BEFORE land disturbance begins. 

 Standard 9: Operation and Maintenance Plan 

 
 The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and 

includes the following information: 

   Name of the stormwater management system owners; 

   Party responsible for operation and maintenance; 

   Schedule for implementation of routine and non-routine maintenance tasks; 

   Plan showing the location of all stormwater BMPs maintenance access areas; 

   Description and delineation of public safety features; 

   Estimated operation and maintenance budget; and 

   Operation and Maintenance Log Form. 

 
 The responsible party is not the owner of the parcel where the BMP is located and the Stormwater 

Report includes the following submissions: 

   A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity) 
 that establishes the terms of and legal responsibility for the operation and maintenance of the 
 project site stormwater BMPs;  

 
  A plan and easement deed that allows site access for the legal entity to operate and maintain 

 BMP functions. 

 Standard 10: Prohibition of Illicit Discharges 

  The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges; 

  An Illicit Discharge Compliance Statement is attached; 

 
 NO Illicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of 

any stormwater to post-construction BMPs. 
 





 

     Construction Period Pollution Prevention and 
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CONSTRUCTION PERIOD POLLUTION PREVENTION AND 
EROSION AND SEDIMENTATION CONTROL PLAN 

 
Name of Applicant:    Town of Franklin 
Name of Facility:        South Street Culvert over Miscoe Brook  
Location:                     Franklin, MA 
 
Good Housekeeping BMPs 
 
Goals 
Minimize the potential for contaminants to enter or runoff from the site during construction 
activities. Fuel and other equipment related fluids must be properly stored. The Contractor shall 
establish secure storage areas that collect any spillage to meet requirements of the Fire Department 
regarding the storage of flammable materials. The Contractor shall complete and submit the plans 
to the Engineer. 

 
General Requirements 
The following presents a proactive approach to all of the best management practices, erosion and 
sedimentation controls, mitigation measures, and monitoring activities for this Project. 

 
Perimeter Sediment Barrier 
A sediment barrier requires a great deal of maintenance. The sediment barrier should be inspected 
immediately after each rainfall and at least daily during prolonged rainfall. Remove accumulated 
sediment when it reaches one half the height of the barrier. Remove sediment deposits promptly 
to provide adequate storage volume for the next rain and to reduce pressure on barrier. Take care 
to avoid undermining during cleanout. Damaged barriers should be repaired or replaced. Repair 
end runs and undercutting. Inspect reinforcement and staking materials for structural integrity and 
replace when necessary. Inspect barriers before a forecasted storm event, immediately after each 
runoff producing rainfall and at least daily during prolonged rainfall. Ensure there are not gaps or 
evidence of undermining. Close attention should be paid to the repair of damage, undercutting, and 
flow around. Necessary repairs or replacement should be accomplished promptly. Replace rotted 
or sediment covered barriers as necessary. Sediment deposits should be checked after each runoff-
producing rainfall. Sediment deposits remaining after the barrier has been removed should be 
graded to conform to the existing topography and properly stabilized/vegetated.  

 
Temporary Seeding and Slope Stabilization 
Seeding shall be used to temporarily stabilize areas that will not be brought to final grade for a 
period of more than 30 working days and to stabilize disturbed areas before final grading or in a 
season not suitable for permanent seeding. Stabilization of open soil surfaces will be implemented 
within 14 days after grading or construction activities have temporarily or permanently ceased unless 
there is sufficient snow cover to prohibit implementation. 

 

Vegetative slope stabilization will be used to minimize erosion on slopes of 3:1 or steeper. Annual 
grasses, such as annual rye, will be used to ensure rapid germination and production of root mass. 
Permanent stabilization will be completed with the planting of a native conservation seed as 
specified in the construction documents. Establishment of temporary and permanent vegetative 
cover may be established by hydro-seeding or sodding. A suitable topsoil, good seedbed 
preparation, and adequate lime, fertilizer, and water will be provided for effective establishment of 
these vegetative stabilization methods. Root systems restrain the soils so that they are less apt to 
be dislodged and carried offsite by stormwater runoff or wind.  



 

Temporary seeding also reduces the problems associated with mud and dust from bare soil surfaces 
during construction. Mulch will also be used after permanent seeding to protect soil from the impact 
of falling rain and to increase the capacity of the soil to absorb water. 

 
General Maintenance 
Refer to the Inspection and Maintenance Checklist (at the end of this section) identifying inspection 
and maintenance measures for each specific BMP. 

 
The contractor or subcontractor will be responsible for implementing each control shown on the 
Plan. In accordance with EPA regulations, the contractor must sign a copy of a certification to verify 
that a plan has been prepared and that permit regulations are understood. 

 
The onsite contractor will inspect all sediment and erosion control structures weekly and after each 
rainfall event meeting the minimum requirements as defined in the Plan. 
 
Records of the inspections will be prepared and maintained onsite by the contractor as required by 
the Plan, as well as federal, state, and local authorities. 

 
 Silt shall be removed from behind barriers if greater than 6-inches deep or as needed. 

 
 Damaged or deteriorated items will be repaired immediately after identification. 

 
 The underside of wattles/tubes/socks/bales should be kept in close contact with the earth 

and reset as necessary. 
 

 Sediment that is collected in structures shall be disposed of properly and covered if stored 
onsite. 

 
 At a minimum establish good housekeeping BMPs for: 

 
 Material handling and waste management 

 
 Staging areas 

 
 Designate washout areas 

 
 Equipment vehicle fueling and maintenance 

 
 

 Spill prevention and control 
 

Erosion control structures shall remain in place until all disturbed earth has been securely stabilized. 
After removal of structures, disturbed areas shall be regraded and stabilized as necessary. 

 
Spill Prevention and Control 
The Contractor will actively maintain and manage the site activities with the procedures outlined in 
this Plan. In the event of a petroleum or other deleterious substance spill, action will be taken by 
the Contractor to contain and remove the spill. The Contractor will comply with the relevant 
section(s) of the Oil Pollution Prevention Act, 40 CFR 112.7. 
 
 
 



 

Responsibility 
All project personnel share the responsibility for the initial control and reporting of the oil and other 
substance spill, especially the personnel that first discover the spill. The Site Safety and Health 
Officer (SSHO) will be responsible for determining the necessary safety equipment and for 
establishing safety practices to be followed by the Contractor during the clean-up operations. All 
personnel will be trained in the use of and location of this equipment, prior to the commencement 
of the construction. 

 
The Contractor’s goal is to provide effective, efficient, and coordinated action to minimize or mitigate 
damages to the environment and public health and welfare from oil or other substance discharges, 
conforming to applicable federal, state, and local regulations, as well as other provisions and 
restrictions.  In the event of spills or releases that may occur during the Project, a representative 
on-site qualified by OSHA training requirements (29 CFR 1910.120) for a Level 3 Hazmat Technician 
will be provided and will have the responsibility and authority for supervising the cleanup. If the 
representative determines that the cleanup operations are beyond the capacity of the Contractor, 
assistance shall be requested from its Subcontractor. 

 
In the event of an emergency spill, the Contractor will be responsible for retaining the environmental 
Subcontractor. The selected environmental subcontractor will develop a Hazardous Materials Health 
and Safety Plan, which will be referenced when a spill or release is discovered, and the control of 
the spill or release is beyond the scope of the Spill Prevention Control and Countermeasure plan. 
The Contractor’s Project Manager is responsible for giving the SSHO directions for initiating the 
Hazardous Materials Health and Safety Plan. 

 
Alert and reporting procedures will become effective immediately upon observance and indication 
of a spill or discharge of oil or other substances on the project. 

 
Reportable observations are: 

1. Leaks or spills 
2. Soils which are discolored or have an odor 
3. Discharge of oil or other similar substances from drainpipes. 

 

The Engineer will be informed immediately of all substantial spills, releases, or other substance 
discharges. All telephone numbers for the Emergency Response agencies will be posted on site. 
The Contractor or its Subcontractors will implement control and countermeasures immediately. 

 
Fuel and Oil Delivery Trucks 
The equipment superintendent or their designee will monitor all truck unloading procedures to verify 
all hoses are tight and do not leak, and if necessary, will tighten, adjust, or replace them to prevent 
a release of any kind. In the event of a major spill, alert and initial report procedures will be 
implemented, and an emergency response contractor will be called in to perform the cleanup. 

 
Equipment 
Motorized equipment that requires fuel and oil to operate will be inspected prior to the start of each 
work shift by the operator (in the field) to ensure there is no leakage of oil, fuel, or other material. 
Trucks will be inspected prior to use for potential leaks or drips. If a leak is found, repairs will be 
made immediately, and spillage will be cleaned up manually using sorbent material. Vehicles that 
are found to be leaking will be immediately taken out of service until repairs can be made. 
 
 



 

Drum Storage 
Drum storage, if any, will be located in a secure area within the Project limits away from 
environmental areas of concern. Petroleum liquids and other substances stored in drums will be 
kept in a drum container that consists of a drum rack and drip containment pan that is capable of 
containing 110% of the stored volume should the drum rupture. 

 
Lubrication / Oil Maintenance 
Replacement lubrication will be directly deposited from the lubrication truck to the equipment 
lubrication reservoir. No other container system will be used to transport oil to the equipment. 
Mobile equipment will be serviced off site or in the lay-down area. Equipment that cannot be moved 
will be serviced in the field. The Contractor will place a containment pan or absorbent below the 
service area prior to initiating service activities in the field. Waste disposal will be completed by the 
Contractor or by a waste disposal firm. Miscellaneous lubricants for operating equipment will be 
limited to daily quantities. 

 
Spent Oil 
Oil that has already been used on the job will be disposed of via a certified waste disposal firm. 
Spent oil will be stored in a labeled (hazardous waste signs) and vented fuel storage cell located at 
the staging area awaiting disposal by a certified waste disposal firm (i.e. Enpro, Inc.). The staging 
area will be located within the boundary of the project but outside of resource area buffer zones 
and inspected daily for leaks or spills. The storage cell will be contained to hold 110% of the largest 
container or 10% of the total volume in storage, whichever is greater. 

Special Oil Spill Equipment  

 

Sorbent Pads 
Sorbent pads will be available to absorb oil and petroleum compounds. If necessary, the pads will 
be used to absorb oil spills or leaks by placing them on the oil and giving them adequate time to 
absorb it. The sorbent pads will be stored in equipment box located in the maintenance area. The 
pads shall float and be water repellent, so they can absorb oil on water. Saturated/contaminated 
pads will be placed in an appropriate container and stored within the maintenance area. A certified 
waste disposal firm will dispose of the approved containers. 
 
Sorbent Compound 
The compound will be used for contaminants spilled on decks or hard surfaces. In most cases, it 
can be applied directly to spills, but if the spill is large, it can be used to form a dike around the 
spill to prevent further migration. 
 

 
 
 
 
 
 
 
 
 
 



 

Construction Period BMP Inspection & Maintenance Report  
 

General Information 

Project Name  

MassDEP File Number:  

Date of Inspection  Start/End Time  

Inspector’s Name(s) & 
Contact Information 

 

Type of Inspection: 
 Regular           Pre-storm event           During storm event           Post-storm event 

Weather Information 

Has there been a storm event since the last inspection?   Yes    No 
If yes, provide: 
Storm Start Date & Time:               Storm Duration (hrs):                Approximate Amount of Precipitation (in): 
 
Weather at time of this inspection? 
 Clear      Cloudy       Rain       Sleet       Fog       Snowing      High Winds     
 Other:                                                               Temperature:        
 
Have any discharges occurred since the last inspection?   Yes    No 
If yes, describe: 
 
Are there any discharges at the time of inspection? Yes    No 
If yes, describe: 
 
 Site – Specific 

BMPs 
BMP 
Installed? 

BMP 
Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1 Sediment Control      
Barrier BMPs 

Yes  No Yes  No  

2 Catch Basin Inlet 
Protection BMPs 

Yes  No Yes  No  

3 Soil Stabilization 
BMPs 

Yes  No Yes  No  

4 Dewatering BMPs 
   

Yes  No Yes  No  

 
CERTIFICATION STATEMENT 

 
“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the 
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations.” 

 
Print name and title: ___________________________________________________________________________ 
 
 
Signature:__________________________________________________________ Date:_____________________ 

 
 
 

Overall Site Issues 



 

 
 BMP/activity Implemented? Maintenance 

Required? 
Corrective Action Needed and Notes 
 

1 Slopes and disturbed 
areas not actively 
being worked properly 
stabilized?  

Yes  No Yes  No  
 
 

2 Natural Resource 
areas (e.g., streams, 
wetlands, mature 
trees, etc.) protected 
with barriers or similar 
BMPs?   

Yes  No Yes  No  
 
 
 
 
 

3 Perimeter Controls 
and sediment barriers 
adequately installed 
(keyed into substrate) 
and maintained?   

Yes  No Yes  No  
 
 
 

4 Discharge Points 
and receiving waters 
free of any sediment 
deposits? 

Yes  No Yes  No  
 
 
 

5 Storm Drain Inlets 
properly protected?   
 
 

Yes  No Yes  No  

6 Construction exit 
preventing sediment 
from being tracked 
into the street? 

Yes  No Yes  No  

7 Trash / Litter from 
work areas collected 
and placed in covered 
dumpsters?   

Yes  No Yes  No  

8 Washout Facilities 
(e.g., paint, stucco, 
concrete) available, 
clearly marked, and 
maintained?   

Yes  No Yes  No   

9 Vehicle and 
Equipment Fueling, 
cleaning, and 
maintenance areas 
free of spills, leaks, or 
any other deleterious 
material?   

Yes  No Yes  No   

10 Materials that are 
potential stormwater 
contaminants stored 
inside or under cover? 

Yes  No Yes  No  

11 Non-stormwater 
discharges (wash 
water, dewatering) 
properly controlled? 

Yes  No Yes  No  
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Stormwater Management Operation and Maintenance Plan 

Name of Applicant: Town of Franklin
Name of Facility: South Street Culvert over Miscoe Brook
Location: Franklin, MA

A detailed, written log of all scheduled preventative and corrective maintenance 
performed for the stormwater management measures must be kept by the Applicant, 
including a record of all inspections and copies of maintenance-related work orders. 
Attachment 1, “Inspection and Maintenance Check List” shall be maintained as a record 
of regularly scheduled inspection and maintenance items as outlined below for every 
year. Maintenance required and actions taken shall be recorded in Attachment 2, 
“Inspection and Maintenance Log”. The funding, operation, and maintenance of all 
stormwater management Best Management Practices (BMPs) shall be provided by the 
DPW of Town of Franklin or their appointee.

Maintenance routine and schedule: Routine inspections will be conducted on a monthly 
basis and thorough investigations will be conducted twice a year. Tasks that are 
common to all systems include regular removal of accumulated sediments, floatables 
and debris. Inspections will occur after every major storm event for the first six (6) 
months after construction. Inspections will be conducted by a person trained in 
stormwater management systems and experienced in drainage design.

The owner agrees to comply with a minimum maintenance schedule as follows:

1. Grass Landscaping / Vegetative Stabilization

The grass landscaping will be inspected after every major storm event for the 
two (2) months after seeding to ensure functionality. Thereafter, inspections 
should take place every six (6) months in the spring and fall and after severe 
storm events. Grass showing signs of wear and erosion will be re-loamed/re- 
seeded as necessary to prevent further erosion from taking place.

2. Street Sweeping

Street sweeping schedules: The Town will be responsible for semi-annual 
street sweeping with sweepings concentrated in the Spring and Fall, 
consistent with current DPW schedules.

3. Rip Rap/ Stone Stabilization:

Inspect stone after heavy rains for erosion and for stone displacement. Rock may need to 
be added if sediment builds up in the pore spaces. Make repairs immediately using 
appropriate stone sizes. If erosion is occurring the stones are too small or not graded well. 
If the movement of stone is occurring riprap stones may be too small or not graded well, 
or the appropriate filter fabric may not be installed under riprap. If erosion occurs around 
the stone, the foundation may not be excavated wide or deep enough. If erosion of the 
foundation is occurring, the appropriate filter fabric may be damaged or not installed under 



the stone and should be installed or repaired. Headwalls should be inspected for cracking, 
displacement, and erosion around wingwalls. Any signs of erosion should be repaired 
immediately with appropriate erosion controls blankets or rip rap stone.

The Long-Term Pollution Prevention Plan

The Town of Harvard agrees to comply with the following Long-Term Pollution Prevention Plan to 
ensure long-term stormwater quality discharge from the site:

• Good housekeeping practices: The project will be maintained by the Town DPW.

• Provisions for storing materials and waste products inside or under cover: No materials or 
waste products are expected to be stored at the site following construction.

• Vehicle washing controls: No vehicle washing is expected at the site following construction.

• Requirements for routine inspections and maintenance of stormwater BMPs: The Town 
DPW will provide long-term maintenance of the stormwater system.

• Spill prevention and response plans: There are no proposed uses at the site that would 
provide an opportunity for a spill of oil or hazardous materials, other than a sudden, 
catastrophic, vehicle failure. If a vehicle release is the result of an accident, the police and 
fire department will respond and address any release.

• Provisions for maintenance of lawns, gardens, and other landscaped areas: The Town 
DPW will provide long-term maintenance for the landscaped areas.

• Requirements for storage and use of fertilizers, herbicides, and pesticides: No storage or 
use of fertilizers, herbicides, or pesticides are expected at the site following construction.

• Provisions for operation and management of septic systems: The project does not involve 
any proposed septic systems. 

• Provisions for solid waste management: The Town is responsible for roadway litter clean 
up.

• Snow disposal and plowing plans relative to Wetland Resource Areas: The Town is 
responsible for snow plowing and disposal. Road snow shall not be stored in wetland 
resource areas along the roadway.

• Provisions for prevention of illicit discharges to the stormwater management system: Only 
stormwater is proposed to be conveyed through the stormwater management system. No 
illicit materials will be permitted. The Town DPW is responsible for the maintenance of the 
stormwater system. An illicit discharge compliance statement is available.



• Documentation that Stormwater BMPs are designed to provide for shutdown and 
containment in the event of a spill or discharges to or near critical areas or from LUHPPL: 
Not applicable, the project is not for a LUHPPL.

• Training for staff or personnel involved with implementing Long-Term Pollution Prevention 
Plan: The DPW personnel are trained as part of their current work practices.

• List of Emergency contacts for implementing Long-Term Pollution Prevention Plan:

Town of Franklin Department of Public Works
DPW Administration Building
257 Fisher Street
Franklin, MA 02038
(508) 553-5500
(508) 520-4910
dpw@franklinma.gov 



Long-Term Operation and Maintenance
INSPECTION AND MAINTENANCE SCHEDULE

South Street Culvert over Miscoe Brook
Franklin, MA

Best Management Practice 
(BMP) Inspection Frequency Maintenance Frequency

Landscaping and Vegetative 
Stabilization

After heavy rains and 
Bi-Annual

(Early Spring & Late Fall)
As Needed

Rip Rap/ Stone Stabilization and 
Headwalls

After heavy rains and 
Bi-Annually Min

(Early Spring & Late Fall) 
As Needed

Roadway Sweeping Bi-Annual
(Early Spring & Late Fall)

Bi-Annual ( 2-Times / Year)
(Apr/May and Oct/Nov.)

* Actual time of inspecting and maintaining items may vary. The chart shall be used to indicate the frequency of events.
** This chart shall be used in conjunction with the "Stormwater Management Operations and Maintenance Plan".



Name of Applicant: Town of Franklin

Name of Facility: South Street Culvert over Miscoe Brook

Location: Franklin, MA

Inspection and Maintenance Log

Inspection No. Date Inspections Performed Maintenance Actions Taken

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Additional Sheets shall be added as needed.
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WETLAND RESOURCE DELINEATION REPORT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Client: TEC, David Nader, PE
Hancock Project #: 26500
Address: 96 South Street, Franklin MA  
Date: September 28th, 2022

Bordering Vegetated Wetland (BVW) and MAHW associated with a mapped USGS perennial 
stream (Miscoe Brook) were field delineated by a Wetland Professional in Training Scientist 
(WPIT®) on September 28th, 2022, in accordance with MassDEP wetland delineation standards.

Bordering Vegetated Wetlands (BVW)

In accordance with the MA WPA implementing regulations set forth under 310 CMR 10.55 and 
the utilization of the methodology described within (1) “BVW: Bordering Vegetated Wetlands 
Delineation Criteria and Methodology,” issued March 1, 1995; and (2) “Delineating Bordering 
Vegetated Wetlands Under the Massachusetts Wetlands Protection Act: A handbook,” produced 
by the Massachusetts Department of Environmental Protection, date March 1995., Hancock 
Associates staff delineated the following Bordering Vegetated Wetlands (BVW), which are 
defined under 310 CMR 10.55(2)(a) as, “freshwater wetlands which border on creeks, rivers, 
streams, ponds, and lakes. The types of freshwater wetlands are wet meadows, marshes, 
swamps, and bogs. Bordering Vegetated Wetlands are areas where the soils are saturated
and/or inundated such that they support a predominance of wetland indicator plants.” The limit 
of BVW is further defined as “the line within which 50% or more of the vegetational community 
consists of wetland indicator plants and saturated or inundated conditions exist. Wetland 
indicator plants shall include but not necessarily be limited to those plant species identified in 
the Act. Wetland indicator plants are also those classified in the indicator categories of 
Facultative, Facultative+, Facultative Wetland-, Facultative Wetland, Facultative Wetland+, or 
Obligate Wetland in the National List of Plant Species That Occur in Wetlands: Massachusetts 
(Fish & Wildlife Services, U.S. Department of the Interior, 1988) or Plants Exhibiting 
Physiological or Morphological Adaptations to Life in the Saturated or Inundated Conditions”. 

BVW was delineated to the extent that it would broadcast associated buffer zone toward the 
limits of proposed work on the roadway. The delineation was based on observations of where 
vegetative species composition transitions from dominance of wetland indicator species to 
dominance of upland indicator species.  Other notable characteristics were the presence of a
perennial stream that had flow downslope to the BVW complex and mucky, saturated soils. 

BVW was delineated with two (2) flag series, identified as Series A and Series B as follows:

A-series Wetland

The A series wetland is a BVW located on the western side of Miscoe Brook, which broadcasts 
associated buffer zones and setback zones in accordance with the Franklin Wetlands 
Bylaw/Ordinance. The limit of BVW associated with the A-series wetland was demarcated with a 
two-flag series labeled A (100 through 103E) and A (200 through 204E). A data plot was taken 
at WFA103 and WFA100 and provided herein within Attachment A. 



B-series Wetland

The B series wetland is a BVW located on the eastern side of Miscoe Brook, which broadcasts 
associated buffer zones and setback zones in accordance with the Franklin Wetlands 
Bylaw/Ordinance. The limit of BVW associated with the B-series wetland was demarcated with a 
two-flag series labeled B (100 through 104E) and B (200 through 202E). A data plot was taken 
at WFB100 and WFB101 and provided herein within Attachment A. 

Miscoe Brook - Riverfront (310 CMR 10.58) 

In accordance with the MA WPA implementing regulations set forth under 310 CMR 10.58
Hancock Associates wetland staff delineated the following Riverfront which is defined under 310 
CMR 10.58(2)(a) as “Riverfront Area is the area of land between a river's mean annual high-
water line 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.”  

The Riverfront Area is the area of land between a river's mean annual high-water (MAHW) line 
measured horizontally outward from the river and a parallel line located 200 feet away in 
Franklin, Massachusetts. 

MAHW was delineated to the extent that it would broadcast associated 200-foot riverfront area 
toward the limits of proposed work on the property. The delineation was based on observations 
of hydrology and where vegetative species composition transitions from dominance of wetland 
indicator species to dominance of upland indicator species.

Riverfront was delineated with four (4) flag series, identified as, MAHW 100-series, 200-series,
300-series, and 400-series as follows:

MAHW 100-series

The 100-series, runs northeast of south street and is bound by South Street to the south and 
BVW to the north. This delineation is associated with the existing USGS mapped perennial 
stream (Miscoe Brook), which broadcasts associated buffer zones and setback zones in 
accordance with the MA WPA, Riverfront Area (10.58), and Franklin Bylaw/Ordinance. The limit 
of MAHW associated with the existing perennial stream was demarcated with a 100-series of 
four (4) flags labeled MAHW (100 through 102E). 

MAHW 200-series

The 200-series runs parallel to the 100-series just west and is bound by the Commonwealth of 
Massachusetts land (Map 341, Lot 3) to the east and South Street to the south The limit of 
MAHW associated with the perennial stream was demarcated with a 200-series of five (5)
wetland flags labeled MAHW (200 through 204E), where the terminal flag turns a bit northwest. 

MAHW 300-series



The 300-series, runs southwest and is bound by South Street to the south and 2/6 Ruby way to 
the northwest. This delineation is associated with the existing USGS mapped perennial stream 
(Miscoe Brook), which broadcasts associated buffer zones and setback zones in accordance 
with the MA WPA, Riverfront Area (10.58), and Franklin Bylaw/Ordinance. The limit of MAHW 
associated with the existing perennial stream was demarcated with a 300-series of three (3)
flags labeled MAHW (300 through 302E). 

MAHW 400-series

The 400-series, runs southeast of south street and is bound by land owned by the 
Commonwealth of Massachusetts associated with (Map 341 Lot 3) and the MAHW 300-series 
to the north. This delineation is associated with the existing USGS mapped perennial stream 
(Miscoe Brook), which broadcasts associated buffer zones and setback zones in accordance 
with the MA WPA, Riverfront Area (10.58), and Franklin Bylaw/Ordinance. The limit of MAHW 
associated with the existing perennial stream was demarcated with a 400-series of four (4) flags 
labeled MAHW (400 through 403E). 

Bank full Width

The edge of the bankfull channel typically corresponds to the start of the floodplain. A floodplain 
receives floodwaters in most years but is vegetated by perennial plants and trees. This
vegetation often reflects repeated flow-related disturbance and may not support mature trees. 
Field determination of the bankfull channel edge of streams rely on where the substrate is 
dominated by boulders or bedrock or where the channel is tightly confined, a distinct floodplain 
may not exist. In these situations, you will have to rely on secondary indicators, such as 
vegetation or other evidence of flood flows to determine the bankfull width. These indicators 
may include:

A change in vegetation from bare surfaces or annual water-tolerant species to perennial
upland or water-tolerant shrubs and trees.
Bare areas associated with scour around woody debris or other obstructions.
The top of point bars; or
The lowest elevation at which fine organic debris is caught on brush or trees

After field evaluations and desktop analysis was conducted, it was determined that the existing 
perennial steam at both the inlet and outlet did not give a proper centerline to take bank full 
width stage evaluation from. There was no single distinct point when we were demarcating the 
channels on one either side of the banks that would have been viable to pull from.

As requested, two (2) set of USACOE data forms have been provided and attached to this 
report. 



If you have any questions regarding the delineation, please contact me at 
dmorse@hancockassociates.com or 978-777-3050 ext. 413.

Devon Morse, WPIT
Project Manager/Wetland Scientist
Hancock Associates

Attachments:

A – USACOE Data Forms









WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 

Project/Site:   City/County:  Sampling Date: 

Applicant/Owner:   State:                   Sampling Point: 

Investigator(s):   Section, Township, Range:     

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):            Slope (%):                

Subregion (LRR or MLRA):  Lat: Long:   Datum:                    

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes        No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?      Yes    No 

Are Vegetation , Soil , or Hydrology   naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present?  

Wetland Hydrology Present? 

Yes              

Yes              

Yes              

No 

No 

No 

Is the Sampled Area 

within a Wetland?                   Yes                   No 

Remarks: 

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)   Surface Soil Cracks (B6) 

  Surface Water (A1)   Aquatic Fauna (B13)   Sparsely Vegetated Concave Surface (B8)

  High Water Table (A2)   Marl Deposits (B15) (LRR U)   Drainage Patterns (B10)

  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)

  Water Marks (B1)   Oxidized Rhizospheres along Living Roots (C3)   Dry-Season Water Table (C2)

  Sediment Deposits (B2)   Presence of Reduced Iron (C4)   Crayfish Burrows (C8) 

  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)   Saturation Visible on Aerial Imagery (C9)

  Algal Mat or Crust (B4)   Thin Muck Surface (C7)   Geomorphic Position (D2)

  Iron Deposits (B5)   Other (Explain in Remarks)   Shallow Aquitard (D3)

  Inundation Visible on Aerial Imagery (B7)   FAC-Neutral Test (D5)

  Water-Stained Leaves (B9)   Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes           No   Depth (inches):                   

Water Table Present?  Yes           No   Depth (inches):                   

Saturation Present?    Yes           No   Depth (inches):                   
(includes capillary fringe) 

Wetland Hydrology Present?    Yes     No 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers



VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point: 

Absolute Dominant Indicator 
Tree Stratum  (Plot size:                              )               % Cover Species?  Status 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Sapling Stratum (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Shrub Stratum  (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Herb Stratum  (Plot size:                              ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Woody Vine Stratum  (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:  (A) 

Total Number of Dominant   
Species Across All Strata:  (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:  (A/B) 

Prevalence Index worksheet:

       Total % Cover of:            Multiply by:       

OBL species x 1 = 

FACW species x 2 = 

FAC species x 3 = 

FACU species x 4 = 

UPL species x 5 = 

Column Totals:   (A)   (B) 

Prevalence Index = B/A = 

Hydrophytic Vegetation Indicators: 

  1 - Rapid Test for Hydrophytic Vegetation  

  2 - Dominance Test is >50% 

  3 - Prevalence Index is 3.01

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Five Vegetation Strata: 

Tree
approximately 20 ft (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 

Sapling
approximately 20 ft (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 

Shrub
approximately 3 to 20 ft (1 to 6 m) in height.  

Herb
herbaceous vines, regardless of size, and woody 
plants, except woody vines, less than approximately     
3 ft (1 m) in height. 

Woody vine

Hydrophytic 
Vegetation 
Present?  Yes No

Remarks: (If observed, list morphological adaptations below). 

US Army Corps of Engineers



SOIL Sampling Point: 

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

 Depth                  Matrix                        Redox Features      
(inches) Color (moist) % Color (moist) % Type1  Loc2    Texture                     Remarks                      

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

 Histosol (A1)   Polyvalue Below Surface (S8) (LRR S, T, U)   1 cm Muck (A9) (LRR O)
  Histic Epipedon (A2)   Thin Dark Surface (S9) (LRR S, T, U)   2 cm Muck (A10) (LRR S)

  Black Histic (A3)   Loamy Mucky Mineral (F1) (LRR O)   Reduced Vertic (F18) (outside MLRA 150A,B) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Piedmont Floodplain Soils (F19) (LRR P, S, T)

  Stratified Layers (A5)   Depleted Matrix (F3)   Anomalous Bright Loamy Soils (F20)
  Organic Bodies (A6) (LRR P, T, U)   Redox Dark Surface (F6) (MLRA 153B)
  5 cm Mucky Mineral (A7) (LRR P, T, U)   Depleted Dark Surface (F7)   Red Parent Material (TF2)
 Muck Presence (A8) (LRR U)   Redox Depressions (F8)   Very Shallow Dark Surface (TF12)

  1 cm Muck (A9) (LRR P, T)   Marl (F10) (LRR U)   Other (Explain in Remarks)
  Depleted Below Dark Surface (A11)   Depleted Ochric (F11) (MLRA 151)
  Thick Dark Surface (A12)   Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and

  Coast Prairie Redox (A16) (MLRA 150A)   Umbric Surface (F13) (LRR P, T, U) wetland hydrology must be present,
  Sandy Mucky Mineral (S1) (LRR O, S)   Delta Ochric (F17) (MLRA 151) unless disturbed or problematic. 
  Sandy Gleyed Matrix (S4)   Reduced Vertic (F18) (MLRA 150A, 150B)

  Sandy Redox (S5)   Piedmont Floodplain Soils (F19) (MLRA 149A)
  Stripped Matrix (S6)   Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
  Dark Surface (S7) (LRR P, S, T, U) 

Restrictive Layer (if observed):

     Type:             

     Depth (inches):                        Hydric Soil Present? Yes No 

Remarks: 

US Army Corps of Engineers



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region  

Project/Site: City/County: Sampling Date: 

Applicant/Owner: State: Sampling Point: 

Investigator(s):                                                                                       Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                    Local relief (concave, convex, none):                                           Slope (%):                

Subregion (LRR or MLRA):                                    Lat:                                                      Long:                                                      Datum:                        

Soil Map Unit Name:                                                                                                                                      NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes             No             (If no, explain in Remarks.)  

Are Vegetation , Soil , or Hydrology significantly disturbed?            Are “Normal Circumstances” present?  Yes No 

Are Vegetation , Soil , or Hydrology naturally problematic?             (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No 

Hydric Soil Present? Yes No 

Wetland Hydrology Present? Yes                 No              

Is the Sampled Area

within a Wetland?                 Yes               No               

If yes, optional Wetland Site ID: 

Remarks: (Explain alternative procedures here or in a separate report.)

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)                                                        Surface Soil Cracks (B6)

Surface Water (A1)      Water-Stained Leaves (B9)      Drainage Patterns (B10)

High Water Table (A2)      Aquatic Fauna (B13)      Moss Trim Lines (B16)

Saturation (A3)      Marl Deposits (B15)      Dry-Season Water Table (C2)

Water Marks (B1)      Hydrogen Sulfide Odor (C1)      Crayfish Burrows (C8)

Sediment Deposits (B2)      Oxidized Rhizospheres on Living Roots (C3)      Saturation Visible on Aerial Imagery (C9)

Drift Deposits (B3)      Presence of Reduced Iron (C4)      Stunted or Stressed Plants (D1)

Algal Mat or Crust (B4)      Recent Iron Reduction in Tilled Soils (C6)      Geomorphic Position (D2)

Iron Deposits (B5)      Thin Muck Surface (C7)      Shallow Aquitard (D3)

Inundation Visible on Aerial Imagery (B7)      Other (Explain in Remarks)     Microtopographic Relief (D4)

Sparsely Vegetated Concave Surface (B8)       FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes           No           Depth (inches):                           

Water Table Present? Yes           No           Depth (inches):                           

Saturation Present?   Yes           No           Depth (inches):                         
(includes capillary fringe)

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: 



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

VEGETATION – Use scientific names of plants. Sampling Point: 

                          Absolute    Dominant  Indicator
Tree Stratum   (Plot size:                              )                      % Cover Species?     Status  

1.                                                                                                          

2. 

3. 

4. 

5.                                                                                                          

6.                                                                                                          

7.                                                                                                          

= Total Cover

Sapling/Shrub Stratum (Plot size:  ) 

1. 

2. 

3.                                                                                                          

4.                                                                                                          

5.                                                                                                          

6.                                                                                                          

7.                                                                                                          

= Total Cover

Herb Stratum (Plot size:                               ) 

1.                                                                                                          

2.                                                                                                          

3.                                                                                                          

4.                                                                                                          

5.                                                                                                          

6.                                                                                                          

7.                                                                                                          

8.                                                                                                          

9.                                                                                                          

10.                                                                                                        

11.                                                                                                        

12.                                                                                                        

= Total Cover

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                          

2.                                                                                                          

3.                                                                                                          

4.                                                                                                          

                              = Total Cover

Dominance Test worksheet:

Number of Dominant Species  
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant   
Species Across All Strata:                           (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: (A/B)

Prevalence Index worksheet:

Total % Cover of:           Multiply by:       

OBL species                        x 1 =                      

FACW species                        x 2 =                      

FAC species                        x 3 =                      

FACU species x 4 =

UPL species x 5 =

Column Totals:                      (A)                       (B)

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 

     1 - Rapid Test for Hydrophytic Vegetation

     2 - Dominance Test is >50%

     3 - Prevalence Index is 1

     4 - Morphological Adaptations1 (Provide supporting
            data in Remarks or on a separate sheet)

     Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height.

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.
  
Woody vines – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation
Present?                 Yes             No             

Remarks: (Include photo numbers here or on a separate sheet.)



US Army Corps of Engineers                      Northcentral and Northeast Region – Version 2.0

SOIL                                                      Sampling Point:                       

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth                   Matrix                                          Redox Features                             
(inches)          Color (moist)          %          Color (moist)      %     Type1 Loc2 Texture                             Remarks                          

                                                                                                                                                                   

                                                                                                                                                                   

                                                                                                                                                                   

                                                                                                                                                                   

                                                                                                                                                                   

                                                                                                                                                                   
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                 2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:

Histosol (A1)      Polyvalue Below Surface (S8) (LRR R,      2 cm Muck (A10) (LRR K, L, MLRA 149B) 
Histic Epipedon (A2)            MLRA 149B)      Coast Prairie Redox (A16) (LRR K, L, R)

Black Histic (A3)      Thin Dark Surface (S9) (LRR R, MLRA 149B)      5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
Hydrogen Sulfide (A4)      Loamy Mucky Mineral (F1) (LRR K, L)      Dark Surface (S7) (LRR K, L) 
Stratified Layers (A5)      Loamy Gleyed Matrix (F2)      Polyvalue Below Surface (S8) (LRR K, L) 

Depleted Below Dark Surface (A11)      Depleted Matrix (F3)      Thin Dark Surface (S9) (LRR K, L) 
Thick Dark Surface (A12)      Redox Dark Surface (F6)      Iron-Manganese Masses (F12) (LRR K, L, R) 
Sandy Mucky Mineral (S1)      Depleted Dark Surface (F7)      Piedmont Floodplain Soils (F19) (MLRA 149B) 

Sandy Gleyed Matrix (S4)      Redox Depressions (F8)      Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Sandy Redox (S5)      Red Parent Material (F21) 
Stripped Matrix (S6)      Very Shallow Dark Surface (TF12)
Dark Surface (S7) (LRR R, MLRA 149B)       Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type:                                                               

Depth (inches):                                                Hydric Soil Present?     Yes       No           

Remarks:



WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 

Project/Site:   City/County:  Sampling Date: 

Applicant/Owner:   State:                   Sampling Point: 

Investigator(s):   Section, Township, Range:     

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):            Slope (%):                

Subregion (LRR or MLRA):  Lat: Long:   Datum:                    

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes        No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?      Yes    No 

Are Vegetation , Soil , or Hydrology   naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present?  

Wetland Hydrology Present? 

Yes              

Yes              

Yes              

No 

No 

No 

Is the Sampled Area 

within a Wetland?                   Yes                   No 

Remarks: 

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)   Surface Soil Cracks (B6) 

  Surface Water (A1)   Aquatic Fauna (B13)   Sparsely Vegetated Concave Surface (B8)

  High Water Table (A2)   Marl Deposits (B15) (LRR U)   Drainage Patterns (B10)

  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)

  Water Marks (B1)   Oxidized Rhizospheres along Living Roots (C3)   Dry-Season Water Table (C2)

  Sediment Deposits (B2)   Presence of Reduced Iron (C4)   Crayfish Burrows (C8) 

  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)   Saturation Visible on Aerial Imagery (C9)

  Algal Mat or Crust (B4)   Thin Muck Surface (C7)   Geomorphic Position (D2)

  Iron Deposits (B5)   Other (Explain in Remarks)   Shallow Aquitard (D3)

  Inundation Visible on Aerial Imagery (B7)   FAC-Neutral Test (D5)

  Water-Stained Leaves (B9)   Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes           No   Depth (inches):                   

Water Table Present?  Yes           No   Depth (inches):                   

Saturation Present?    Yes           No   Depth (inches):                   
(includes capillary fringe) 

Wetland Hydrology Present?    Yes     No 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers



VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point: 

Absolute Dominant Indicator 
Tree Stratum  (Plot size:                              )               % Cover Species?  Status 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Sapling Stratum (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Shrub Stratum  (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Herb Stratum  (Plot size:                              ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Woody Vine Stratum  (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:  (A) 

Total Number of Dominant   
Species Across All Strata:  (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:  (A/B) 

Prevalence Index worksheet:

       Total % Cover of:            Multiply by:       

OBL species x 1 = 

FACW species x 2 = 

FAC species x 3 = 

FACU species x 4 = 

UPL species x 5 = 

Column Totals:   (A)   (B) 

Prevalence Index = B/A = 

Hydrophytic Vegetation Indicators: 

  1 - Rapid Test for Hydrophytic Vegetation  

  2 - Dominance Test is >50% 

  3 - Prevalence Index is 3.01

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Five Vegetation Strata: 

Tree
approximately 20 ft (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 

Sapling
approximately 20 ft (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 

Shrub
approximately 3 to 20 ft (1 to 6 m) in height.  

Herb
herbaceous vines, regardless of size, and woody 
plants, except woody vines, less than approximately     
3 ft (1 m) in height. 

Woody vine

Hydrophytic 
Vegetation 
Present?  Yes No

Remarks: (If observed, list morphological adaptations below). 

US Army Corps of Engineers



SOIL Sampling Point: 

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

 Depth                  Matrix                        Redox Features      
(inches) Color (moist) % Color (moist) % Type1  Loc2    Texture                     Remarks                      

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

 Histosol (A1)   Polyvalue Below Surface (S8) (LRR S, T, U)   1 cm Muck (A9) (LRR O)
  Histic Epipedon (A2)   Thin Dark Surface (S9) (LRR S, T, U)   2 cm Muck (A10) (LRR S)

  Black Histic (A3)   Loamy Mucky Mineral (F1) (LRR O)   Reduced Vertic (F18) (outside MLRA 150A,B) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Piedmont Floodplain Soils (F19) (LRR P, S, T)

  Stratified Layers (A5)   Depleted Matrix (F3)   Anomalous Bright Loamy Soils (F20)
  Organic Bodies (A6) (LRR P, T, U)   Redox Dark Surface (F6) (MLRA 153B)
  5 cm Mucky Mineral (A7) (LRR P, T, U)   Depleted Dark Surface (F7)   Red Parent Material (TF2)
 Muck Presence (A8) (LRR U)   Redox Depressions (F8)   Very Shallow Dark Surface (TF12)

  1 cm Muck (A9) (LRR P, T)   Marl (F10) (LRR U)   Other (Explain in Remarks)
  Depleted Below Dark Surface (A11)   Depleted Ochric (F11) (MLRA 151)
  Thick Dark Surface (A12)   Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and

  Coast Prairie Redox (A16) (MLRA 150A)   Umbric Surface (F13) (LRR P, T, U) wetland hydrology must be present,
  Sandy Mucky Mineral (S1) (LRR O, S)   Delta Ochric (F17) (MLRA 151) unless disturbed or problematic. 
  Sandy Gleyed Matrix (S4)   Reduced Vertic (F18) (MLRA 150A, 150B)

  Sandy Redox (S5)   Piedmont Floodplain Soils (F19) (MLRA 149A)
  Stripped Matrix (S6)   Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
  Dark Surface (S7) (LRR P, S, T, U) 

Restrictive Layer (if observed):

     Type:             

     Depth (inches):                        Hydric Soil Present? Yes No 

Remarks: 

US Army Corps of Engineers



WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 

Project/Site:   City/County:  Sampling Date: 

Applicant/Owner:   State:                   Sampling Point: 

Investigator(s):   Section, Township, Range:     

Landform (hillslope, terrace, etc.):   Local relief (concave, convex, none):            Slope (%):                

Subregion (LRR or MLRA):  Lat: Long:   Datum:                    

Soil Map Unit Name: NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes        No (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?      Yes    No 

Are Vegetation , Soil , or Hydrology   naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present?  

Wetland Hydrology Present? 

Yes              

Yes              

Yes              

No 

No 

No 

Is the Sampled Area 

within a Wetland?                   Yes                   No 

Remarks: 

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)   Surface Soil Cracks (B6) 

  Surface Water (A1)   Aquatic Fauna (B13)   Sparsely Vegetated Concave Surface (B8)

  High Water Table (A2)   Marl Deposits (B15) (LRR U)   Drainage Patterns (B10)

  Saturation (A3)   Hydrogen Sulfide Odor (C1)  Moss Trim Lines (B16)

  Water Marks (B1)   Oxidized Rhizospheres along Living Roots (C3)   Dry-Season Water Table (C2)

  Sediment Deposits (B2)   Presence of Reduced Iron (C4)   Crayfish Burrows (C8) 

  Drift Deposits (B3)   Recent Iron Reduction in Tilled Soils (C6)   Saturation Visible on Aerial Imagery (C9)

  Algal Mat or Crust (B4)   Thin Muck Surface (C7)   Geomorphic Position (D2)

  Iron Deposits (B5)   Other (Explain in Remarks)   Shallow Aquitard (D3)

  Inundation Visible on Aerial Imagery (B7)   FAC-Neutral Test (D5)

  Water-Stained Leaves (B9)   Sphagnum moss (D8) (LRR T, U) 

Field Observations: 

Surface Water Present? Yes           No   Depth (inches):                   

Water Table Present?  Yes           No   Depth (inches):                   

Saturation Present?    Yes           No   Depth (inches):                   
(includes capillary fringe) 

Wetland Hydrology Present?    Yes     No 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers



VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point: 

Absolute Dominant Indicator 
Tree Stratum  (Plot size:                              )               % Cover Species?  Status 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Sapling Stratum (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Shrub Stratum  (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Herb Stratum  (Plot size:                              ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Woody Vine Stratum  (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

= Total Cover 

                         50% of total cover:                  20% of total cover:      

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:  (A) 

Total Number of Dominant   
Species Across All Strata:  (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:  (A/B) 

Prevalence Index worksheet:

       Total % Cover of:            Multiply by:       

OBL species x 1 = 

FACW species x 2 = 

FAC species x 3 = 

FACU species x 4 = 

UPL species x 5 = 

Column Totals:   (A)   (B) 

Prevalence Index = B/A = 

Hydrophytic Vegetation Indicators: 

  1 - Rapid Test for Hydrophytic Vegetation  

  2 - Dominance Test is >50% 

  3 - Prevalence Index is 3.01

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Five Vegetation Strata: 

Tree
approximately 20 ft (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 

Sapling
approximately 20 ft (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 

Shrub
approximately 3 to 20 ft (1 to 6 m) in height.  

Herb
herbaceous vines, regardless of size, and woody 
plants, except woody vines, less than approximately     
3 ft (1 m) in height. 

Woody vine

Hydrophytic 
Vegetation 
Present?  Yes No

Remarks: (If observed, list morphological adaptations below). 

US Army Corps of Engineers



SOIL Sampling Point: 

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

 Depth                  Matrix                        Redox Features      
(inches) Color (moist) % Color (moist) % Type1  Loc2    Texture                     Remarks                      

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

 Histosol (A1)   Polyvalue Below Surface (S8) (LRR S, T, U)   1 cm Muck (A9) (LRR O)
  Histic Epipedon (A2)   Thin Dark Surface (S9) (LRR S, T, U)   2 cm Muck (A10) (LRR S)

  Black Histic (A3)   Loamy Mucky Mineral (F1) (LRR O)   Reduced Vertic (F18) (outside MLRA 150A,B) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Piedmont Floodplain Soils (F19) (LRR P, S, T)

  Stratified Layers (A5)   Depleted Matrix (F3)   Anomalous Bright Loamy Soils (F20)
  Organic Bodies (A6) (LRR P, T, U)   Redox Dark Surface (F6) (MLRA 153B)
  5 cm Mucky Mineral (A7) (LRR P, T, U)   Depleted Dark Surface (F7)   Red Parent Material (TF2)
 Muck Presence (A8) (LRR U)   Redox Depressions (F8)   Very Shallow Dark Surface (TF12)

  1 cm Muck (A9) (LRR P, T)   Marl (F10) (LRR U)   Other (Explain in Remarks)
  Depleted Below Dark Surface (A11)   Depleted Ochric (F11) (MLRA 151)
  Thick Dark Surface (A12)   Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and

  Coast Prairie Redox (A16) (MLRA 150A)   Umbric Surface (F13) (LRR P, T, U) wetland hydrology must be present,
  Sandy Mucky Mineral (S1) (LRR O, S)   Delta Ochric (F17) (MLRA 151) unless disturbed or problematic. 
  Sandy Gleyed Matrix (S4)   Reduced Vertic (F18) (MLRA 150A, 150B)

  Sandy Redox (S5)   Piedmont Floodplain Soils (F19) (MLRA 149A)
  Stripped Matrix (S6)   Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D)
  Dark Surface (S7) (LRR P, S, T, U) 

Restrictive Layer (if observed):

     Type:             

     Depth (inches):                        Hydric Soil Present? Yes No 

Remarks: 

US Army Corps of Engineers
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1.0 Executive Summary 
 

The purpose of this technical report is to present the results of a study conducted at the culvert 
conveying Miscoe Brook under South Street in Franklin, MA in order to evaluate the hydraulic 
performance of the existing culvert and to develop an alternative design.  This report was 
prepared in a manner consistent with the Massachusetts Department of Transportation 
(MassDOT) guidelines for preparation of hydraulic studies at bridge sites modified to account for 
the preliminary nature of the design.  

The scope of this investigation consisted of a review of pertinent hydrologic analysis data for the 
Miscoe Brook at the Project site and a detailed hydraulic analysis. Data collected, hydraulic 
model input/output and scour calculations are presented in the appendices of this report. A 
narrative discussion of the problem statement, engineering methods, and the conclusions of the 
hydraulic study follows. 

 

2.0 Project Description 
 

The culvert is located on South Street about 0.8 miles south of the intersection of Washington 
Street in the town of Franklin, Norfolk County, Massachusetts (Figure 2-1). 
 

 

 

Figure 2-1: Culvert Location 
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2.1 Existing Structure 
 

The subject culvert is located on South Street in the Town of Franklin, Norfolk County, 
Massachusetts located largely within the South Street layout about 0.8 miles south of the 
intersection with Washington Street.  The Massachusetts State Plane Coordinates (NAD83-feet) 
for the center of the culvert are N 2,839,920/E 676,116 (Appendix 7.1.1).  The culvert does not 
have a MassDOT designation and the date of construction is unknown. The culvert consists of 2’ 
high x 4.5’ wide open bottom box culvert that is about 36’long.  The outlet has a 42” RCP pipe 
inserted into the structure for an unknown distance, which we assume was to reinforce a failing 
structure.  There are stone headwalls on both ends.   
 
The roadway is a two-lane Urban Local roadway approximately 22’ wide with no curbing or 
sidewalks in the area of the culvert.  There is approximately 3.5’ of cover over the existing culvert 
at the crown of the roadway.  The runoff from the roadway sheet flows off the pavement on the 
sides of the road where it then flows into the brook.   
.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-2: Existing Culvert 
 

2.1.1 Crossed Waterway at the Culvert Location 
 

The Miscoe Brook flows from its source in the Miscoe Meadow about 1.3 miles west of  the point 
where it flows under South Street.  The river continues to flow north toward Mine Brook.  The 
upstream drainage area is about 1.14 square miles Figure 2-3. According to the USGS map, the 
stream is perennial (Appendix 7.1.1).   
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Figure 2-3: Drainage Area at Bridge Crossing 
 

2.1.2 Highway Conveyed 
 

South Street is classified as an Urban Local road which conveys approximately 1,154 
vehicle trips per day.  It is two-lane and approximately 22’ wide with no curbing in the area 
of the culvert.   

 

2.1.3 Land Use in the Vicinity of the Bridge 
 
Land use near the bridge is a mix of private, state and town-owned forest and single-family 
residential homes. (Figure 2-4). 
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Figure 2-4: Land Use at the Bridge Location 
 

2.1.4 Special Site Considerations 
 

The existing culvert is located within the National Flood Insurance Program (NFIP) Special 
Flood Hazard Area (SFHA) Zone A as shown on the 2012 Flood Insurance Rate Map (FIRM) 
Panel No. 25021C0316E  (Appendix 7.1.2 and Figure 2-5).  
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Figure 2-5: Flood Insurance Rate Map 

 

2.2 Proposed Action 
 

The project objective is to upgrade the existing culvert to the maximum feasible extent to 
comply with the MassDOT LRFD Bridge Manual (Reference 2) and with the Massachusetts 
Stream Crossing Standard (Reference 6). The proposed action is the construction of a culvert 
with 0 degree headwalls and wing walls in the same general location and alignment with the 
existing culvert.  Figures 2-6 to 2-7 show the proposed cross sections of the alternatives.  

 Alternative 1 – 3’H x 16’W Open Bottom Precast Concrete Culvert 
 Alternative 2 – 3’H x 8’W Open Bottom Precast Concrete Culvert 
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Figure 2‐6: Alternative 1: 3’H x 16’W 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2‐7: Alternative 2: 3’H x 8’W 
 

3.0 Data Collection 
 

The following references and reports on the study area were available and were used as 
guidance during the hydrologic and hydraulic model development and analysis: 

 Norfolk County Flood Insurance Rate Map (FIRM) No. 25021C0316E, July 17, 
2012 (Reference 1) 

 USGS Gauging Station 01103220 Miscoe Brook Franklin, MA data (Appendix 
7.2.2) 

 Scour Sediment Sampling Results (Appendix 7.4.2) 
 Base plans prepared by Hancock Associates, September 8, 2022  
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4.0 Engineering Methods 
 

Hydrologic and hydraulic analyses were conducted to estimate the peak design discharges and 
water surface elevations respectively at the culvert location. The following sections briefly 
describe the methodology. 

 

4.1 Hydrologic Analysis 
 

The objective of the hydrologic analysis was to establish the 10% (10-yr), 4% 
(25-yr), 2% (50-yr) and 1% (100-yr) annual probability event peak discharges for Miscoe Brook 
at the Project site and to establish boundary conditions required for the hydraulic and scour 
analysis. The design flood frequency for an Urban Local bridge is 10% (Reference 2). The 
stream’s drainage area at the Project location was delineated using the USGS StreamStats 
Website (Reference 8); See Section 2.1.1 and Figure 2-3 for delineated area at the bridge. 
 
There is no available data at the FEMA Engineering Library to determine the base flood 
elevations or surveyed cross sections in the area of the culvert.   
 
USGS Gauge No. 01103220 (Reference 3) is located at the culvert location.  The drainage 
area at this gauging station is 1.15 square miles.  Nine years of peak flow data from 2001 to 
2009 is available at the gauge (Appendix 7.2.2).  This data will be used to determine the 
design flows for the bridge site through the use of a standard Log Pearson Type III annual 
flood frequency analysis of the gauge data using the PeakFQ software (Reference 7).  Given 
the short period of record of the gauge data, the PeakFQ peak flows for the various return 
frequencies will not generate a high degree of accuracy for hydrologic conditions for the site 
and will not be used for the proposed condition hydraulic and scour analyses, but will be used 
as a check on the Streamstats data, which will be used for the design. 
 
The Streamstats peak flows used in the design and the PeakFQ flows at the culvert site are 
detailed in Table 4-1 and the hydrologic computations are in Appendix 7.2.4. 

 
Table 4-1: Peak Flood Discharges 

 

Annual Probability 

Flood Event

Streamstats   

Peak Flow    

(cfs)

PeakFQ Flow @ Site 

USGS Stream 

Gauge 01103220     

(cfs)

10% (10‐year) 69.8 39.0

4% (25‐year) 94.6 56.2

2% (50‐year) 115.0 72.2

1% (100‐year) 137.0 91.4  
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4.2 Hydraulic Analyses 
 

The hydraulic analysis was conducted using the US Army Corps of Engineer (USACOE), Hydrologic 
Engineering Center, HEC-RAS version 6.2 River Analysis System (Reference 9).  HEC-RAS is capable 
of calculating steady flow water surface profile computations, one- and two-dimensional unsteady flow 
simulation, movable boundary sediment transport computations and water quality analysis.  For the 
purposes of this analysis, we will be using the one-dimensional, steady flow water surface profile module 
to calculate the water surface profiles for the existing condition and then develop a proposed upgraded 
design for the project site.  Water surface profiles for 10%, 4%, 2% and 1% annual chance peak 
discharge events were developed in a manner consistent with the applicable NFIP base floodplain 
development performance standards. The datum used in all hydraulic models is NAVD 1988.  

 

4.2.1 No-Rise and Existing Conditions Analyses 
 

Because the existing structure spans does not span an effective NFIP regulatory floodway it is 
not necessary to develop a no-rise base flood elevation profile hydraulic analysis as outlined in 
the MassDOT LRFD Bridge Manual, Part 1, January 2020 Revision, paragraph 1.3.5 
(Reference 3).  However, a notional no-rise base flood analysis using the same general criteria 
will be conducted and the goal is to demonstrate that there will not be an increase in the base 
flood elevation in the area of the culvert.  
 
4.2.2 Duplicative Effective Analysis 

 
A duplicative effective analysis was conducted that involved creating an existing conditions profile using 
the Streamstats derived 1% annual chance peak event (Table 4-1).    The reach domain was run between 
HEC-RAS cross section 0, which is about 216’ downstream of the site, to cross section HEC-RAS cross 
section 506, which is about 250’ upstream of the site.  Additional surveyed cross section data was input 
between the limits in order to accurately represent the channel geometry Figure 4-1.  The Streamstats 
base flow listed in Table 4-1 was used and a normal depth slope of 0.0023 was used as the upstream 
reach boundary condition.  A summary of the duplicative effective analysis is presented in Table 4-2 
 

Table 4-2: Comparison of Existing and Proposed BFE’s for 1% Probability Design Flow 
 
          

HEC‐RAS         

Cross Section

Description of    

Cross Section

Existing Water 

Surface 

Elevation 

(ft,NAVD)

Alternative 1 

Proposed 

Water Surface 

Elevation 

(ft,NAVD)

Alternative 1 

Project 

Impact         

(ft)

Alernative 2 

Proposed 

Water Surface 

Elevation 

(ft,NAVD)

Alternative 2 

Project Impact   

(ft)

0 Survey 258.7 258.7 0.0 258.7 0.0

216 Survey 260.3 259.2 ‐1.1 259.2 ‐1.1

256 Survey 263.0 259.9 ‐3.1 261.2 ‐1.8
376 Survey 263.0 260.3 ‐2.7 261.4 ‐1.6
506 Survey 263.0 260.8 ‐2.3 261.5 ‐1.6

Bridge

 
 

The duplicative model was used run using HEC-RAS in a subcritical flow mode under the following 
two scenarios: (1) Using the Streamstats base flow and normal depth for boundary conditions for the 
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no-rise analysis and; (2) Using the Streamstats derived flows and normal depth for boundary 
conditions for the Project design.   

 

 
Figure 4-1: HEC-RAS Cross Section Layout Plan 

 
 

4.2.3 Proposed Condition Analysis 
 

The proposed action is to replace the existing culvert and the alternatives described in Section 
2.2 were evaluated. The proposed condition models were developed after updating the existing 
culvert geometry with the proposed culvert geometry. All other model parameters remain the 
same as in the existing condition model. The proposed condition analysis was performed: 

(1) To compare the effective existing condition model with the proposed model results 
using the Streamstats 1% probability event base flow for the no-rise analysis; and 
(2) To evaluate the Project impact using the Streamstats flow data for the design hydrology.  

Proposed Condition No-Rise Analysis 
 

For the no-rise analysis, the proposed model was analyzed with the Streamstats 1% frequency 
event base flow listed in Table 4-1 and a normal depth slope = 0.0023 as the upstream boundary 
condition using one dimensional steady state HEC-RAS modeling. The model was run in a 
subcritical flow regime. Table 4-2 shows the results of the no-rise analysis at each of the HEC-
RAS cross sections. 
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Proposed Condition Design Flood Analysis 
 

As stated, all design flood simulations performed in HEC-RAS modeling were run in a 
subcritical flow mode and employed the Streamstats discharges listed in Table 4-1. The 
upstream and downstream boundary conditions were assumed to be normal depth.   Table 4-3 
summarizes the hydraulic performance at the upstream cross section (HEC-RAS Cross Section 
256 ) of the culvert for the existing condition and the proposed alternatives for the 1% frequency 
event.  The water surface elevations for both alternatives are less than then existing conditions, 
and the average velocity decreases for all conditions.   

 
Table 4-3: Summary of Hydraulic Performance Upstream of Culvert 

 

WSEL     

(ft, NAVD)

Average 

Velocity 

(ft/sec)

WSEL     

(ft, NAVD)

Average 

Velocity 

(ft/sec)

WSEL      

(ft, NAVD)

Average 

Velocity 

(ft/sec)

10% (10‐year) 69.8 262.2 7.8 259.1 3.2 259.9 4.7

4% (25‐year) 94.6 263.0 8.6 259.4 3.8 260.4 5.4

2% (50‐year) 115 263.0 8.2 259.6 4.2 260.8 5.8

1% (100‐year) 137 263.0 7.4 259.9 4.6 261.2 6.3

Existing
Annual 

Probability 

Flood Event

Peak Flow  

(cfs)

Alternative 1 Alternative 2

 
 

The site has a Highway Functional Classification of Urban Local and Table 1.3.4-1 of the 
MassDOT LRFD Manual (Reference 2) lists the hydraulic design flood as the 10% annual 
chance event which has been calculated as 69.8 cfs (Table 4-1).  A comparison of the 1%     
(100-yr) design base flood elevations (BFE) between the existing and all proposed modeled cross 
sections is presented in Table 4-2.  

 
The proposed stream WSEL will be the same, or less than, the existing WSEL at all cross 
sections.  Table 4-2 and Appendix 7.3 list the results of the HEC-RAS modeling and WSEL 
profiles of the river. 
 
4.2.4 Scour Safety and Stability Analysis 

 
Scour potential at the crossing site was analyzed using the requirements set forth by MassDOT’s 
LRFD Bridge Manual, section 1.3.3.5 (Reference 2) and using the guidelines by FHWA HEC-
18, “Evaluating Scour at Bridges” (Reference 5).   In accordance with Section 1.3.4 of LRFD 
Bridge Manual, for Urban Local  Highway Functional Classification, the river’s 4% (25-year) 
and 2% (50-year) chance flood events were used as the scour design and scour check events 
respectively. 

The design approach was to estimate long term aggradation/degradation, flood related 
contraction and local abutment scour depths for the 4% and 2% chance flood events. In this 
study the abutment scour is calculated using MassDOT Modified Froehlich Equation for 
Abutment Scour and the Modified Lauren’s 1960 Equation used to calculate contraction scour. 
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The hydraulic variables used for scour calculations were obtained from the HEC-RAS model results. The 
results were extracted from cross sections at the approach section and contracted section. As listed in 
Section 3.0, the soil data for scour calculations was obtained from the sampling analysis conducted as 
part of this project Appendix 7.4.1. No historical data was available to calculate scour due to long term 
aggradation and degradation. In both the scour design and check event analyses, it is assumed that the 
channel bed elevation will not degrade over the service life of the culvert. A summary of computed 4% 
and 2% annual chance flood scour depths is presented in Table 4-4. See Appendix 7.4.2 for the detailed 
scour calculations. 

 
Table 4-4: Summary of Calculated Scour 

 

Alternative

Annual Chance 

Event            

(%)

Contraction 

Scour         

(ft)

Local       

Abutment Scour   

(ft)

Total 

Abutment 

Scour (ft)

4 0.3 1.6 1.9

2 0.3 1.9 2.2

4 0.7 2.2 2.9

2 0.9 2.5 3.4

1

2
 

 
4.2.5 DEP Stream Crossing Standards 
 
The DEP Stream Crossing Standards analyze a proposed crossing on a number of criteria that 
fall under the rubric of General Standard or Optimum Standard.  The General Standard is 
typically reserved for repairs or replacements to existing structures and Optimum Standard for 
new construction.  Alternative 1 will meet all of the General and Optimum Standards and 
Alternative 2 will meet the same except for the Crossing Span.  See Table 4-6 for a summary of 
the criteria.   
 

Table 4-5: DEP Stream Crossing Standards 
 

Standard General Standard Optimum Standard Alternative #1 Alternative #2

1. Type of Crossing Spans strongly preferred same
Open Bottom Box 
Culvert

Open Bottom Box 
Culvert

2. Embedment Culverts embedded 2' same Embedded min 2' Embedded min 2'

3. Crossing Span
Spans channel width min 
of 1.2 bankfull width

Spans min of 1.2 bankfull with 
sufficient headroom to provide dry 
passage of wildlife

1.2 bankfull width 
w/3'+/‐ headroom

0.60 bankfull width 
w/3'+/‐ headroom

4. Openness

Openness ratio of 0.82. 
Crossing should be wide 
and high relative to 
length.

Openness ratio of 1.64 and min height 
of 6'. If significant conditions reduce 
wildlife passage maintain min height 
of 8' and openness ratio of 2.64

Openness ratio of 
1.33  w/3'+/‐ height

Openness ratio of 
0.67 w/ 3'+/‐ height

5. Substrate Natural bottom same Natural bottom Natural bottom 

6. Water Depth & Velocity
Comparable to found in 
natural channel

same

Water depth and 
velocity are 
comparable to 
natural channel

Water depth and 
velocity are 
comparable to 
natural channel  

 
 



P a g e  | 12 

 

 

5.0 Conclusions & Recommendations 
 

5.1 Conclusions 
 

1. The Project hydraulic model predicts that the existing culvert will convey the 10% 
annual chance design flood event.   

2. The Project hydraulic model predicts that either alternative will safely convey the 
10% annual chance design flood event, but will not have 2’ of freeboard.   

3. Both alternatives will convey the entire storm and will not have weir flow over the 
roadway during the 1% chance flood event.   

4. Alternative 1 will meet all the DEP Stream Crossing General Standards  
5. Alternative 2 will not meet the Crossing Span or Openness standards of the DEP 

Stream Crossing Standards.   
 

5.2 Recommendations 
 

6. The information in Table 5-1 for the recommended alternative should be presented 
within the Hydraulic Data Tables in the General Notes of the Construction Plan sets. 

7. The grades that will exist at the headwall should be stabilized with flexible 
revetments consisting of MassDOT Standard Specification M2.02.0 Riprap over a 
composite filter medium consisting of a layer of MassDOT Standard Specification 
M2.01.1, crushed stone placed over an appropriate MassDOT Standard Specification 
M9.50.0 Geotextile Fabric membrane. 

8. The calculated 4% (25-year) chance flood event total scour depth presented in 
Table 5-1 for Alternative 1 should be considered for use as a bridge foundation 
condition in LRFD strength and service limit state foundation stability 
determination. Similarly, the calculated 2% (50-yr) chance flood event scour 
depth should be considered for use as a bridge foundation condition in the LRFD 
extreme event limit state foundation stability determination. The design engineer 
should be cognizant that the proposed culvert substructure will meet the 
foundation scour stability requirements set forth in MassDOT Bridge LRFD 
Manual (Reference 2), Section 3.2.10, and presented below. 

For new bridges or full bridge replacements, the substructures shall be designed to 
meet the requirements of Paragraphs 3.2.10.2 and 3.9.10.3 for the calculated design 
and check scour without using scour countermeasures. 
 

9. The design engineer should specify that the material to be placed in the stream under the 
bridge meets the gradation of the existing stream bed (Appendix 7.4.1).
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Table 5-1: Hydraulic Design Data (Existing & Proposed Conditions) 
 

Hydraulic Design Data  

Drainage Area: 1.14 Square miles 
Design Flood Discharge: 69.8 Cubic Feet Per Second 
Design Flood Annual Chance (Return Frequency): 10% (10 Years) 

Alternative 1           Alternative 2 
Design Flood Velocity (feet per second-fps): 3.2 fps                         6.3 fps 
Design Flood Elevation (feet-NAVD 88): 259.1’                          261.2’ 

Base (100- YEAR) Flood Data 
 

Base Flood Discharge: 137 Cubic Feet per Second 
Base Flood Elevation: 263.0 Feet, NAVD 88 

Design and Check Scour Data 
  Alternative 1           Alternative 2 

Scour Design Flood Annual Chance (Return Frequency): 4% (25 Years) 
Design Flood Abutment Scour Depth: 1.6 Feet                     2.2 Feet       
Design Flood Contraction Scour Depth: 0.3 Feet                     0.7 Feet 
Scour Check Flood Annual Chance (Return Frequency): 2% (50 Years) 
Check Flood Abutment Scour Depth: 1.9 Feet                     2.5 Feet 
Check Flood Contraction Scour Depth: 0.3 Feet                     0.9 Feet 

Flood of Record 
 

Discharge: Not Known 
Frequency (If Known): Not Known 
Maximum Elevation: Not Known 
Date: Not Known 

History of Ice Floes: None documented 
Evidence of Scour and Erosion: None documented 
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2 MassDOT LRFD Bridge Manual, January 2020 Revision 
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8 United States Geological Survey (USGS) National Streamflow Statistics (StreamStats), 

Version 4.10.11  
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Analysis System, Version 6.2 March, 2022 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



P a g e  | 15 

 

 

7.0 Appendix 
 

7.1 FEMA FIS & USGS Documents 
 

7.1.1 Extract of USGS Franklin Quadrangle 
7.1.2 FEMA Firmette No. 25021C0316E, July 17, 2012 

 
7.2 Hydrologic Analyses 

 
7.2.1 Drainage Area Using USGS Streamstats 
7.2.2 USGS Gauging Station Data for Gauge No. 01103220 
7.2.3 PeakFQ Report 

 
7.3 Hydraulic Analyses 

 
7.3.1 Existing Conditions  
7.3.2 Alternative 1 (3’x16’ Open Bottom Box Culvert)  
7.3.3 Alternative 2 (3’x8’ Open Bottom Box Culvert)  
 

7.4 Scour Calculations 
 

7.4.1 Scour Sediment Sampling Results 
7.4.2 Scour Calculations



   

 

7.1  FEMA FIS & USGS Documents 
 

7.1.1 Extract of USGS Franklin Quadrangle 
7.1.2  FEMA Firmette No. 25021C0316E, July 17, 2012 
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7.2  Hydrologic Analyses 

7.2.1  Drainage Area Using USGS Streamstats 
7.2.2  USGS Gauging Station Data for Gauge No. 01103220 
7.2.3  PeakFQ Report 
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https://water.usgs.gov/contact/gsanswers?pemail=h2oteam&subject=Site+Number:%2001103220&viewnote=%3CH1%3EUSGS+NWIS+Feedback+Request%3C/H1%3E%3Cp%3E%3Cb%3EPlease%20enter%20a%20subject%20in%20the%20form%20below%20that%20briefly%20summarizes%20your%20request%3C/b%3E%3C/p%3E
https://water.usgs.gov/contact/gsanswers?pemail=gs-w_waterdata_support&cemail=gs-w_NWISWeb_Feedback&subject=Site+Number:%2001103220&viewnote=%3CH1%3EUSGS+NWIS+Feedback+Request%3C/H1%3E%3Cp%3E%3Cb%3EPlease%20enter%20a%20subject%20in%20the%20form%20below%20that%20briefly%20summarizes%20your%20request%3C/b%3E%3C/p%3E
https://help.waterdata.usgs.gov/faq/automated-retrievals
https://help.waterdata.usgs.gov/
https://water.usgs.gov/data/watertips.html
https://water.usgs.gov/edu/dictionary.html
https://nwis.waterdata.usgs.gov/nwis/subscribe?form=email
https://help.waterdata.usgs.gov/news
https://www.usgs.gov/laws/accessibility.html
https://www.usgs.gov/foia/
https://www.usgs.gov/privacy.html
https://www.usgs.gov/policies_notices.html
https://usa.gov/
https://www.doi.gov/
https://www.usgs.gov/
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Appendix 7.2.3

  Program PeakFq           U. S. GEOLOGICAL SURVEY             Seq.002.000
  Version 7.4         Annual peak flow frequency analysis      Run Date / Time
  5/ 4/2022                                                     10/14/2022 16:52

                         --- PROCESSING OPTIONS ---  

                      Plot option         = Graphics device   
                      Basin char output   = None          
                      Print option        = Yes
                      Debug print         = No 
                      Input peaks listing = Long 
                      Input peaks format  = WATSTORE peak file  

                      Input files used:
                         peaks (ascii)  - R:\22-0177 - South Street Franklin\PEAK.TXT                                                                             
                         specifications - R:\22-0177 - South Street Franklin\PKFQWPSF.TMP                                                                          
                      Output file(s): 
                         main - R:\22-0177 - South Street Franklin\PEAK.PRT                                                                             

  ***  User responsible for assessment and interpretation of the following analysis  ***
  
1

  Program PeakFq           U. S. GEOLOGICAL SURVEY             Seq.001.001
  Version 7.4         Annual peak flow frequency analysis      Run Date / Time
  5/ 4/2022                                                     10/14/2022 16:52
  
               Station - 01103220  MISCOE BROOK NEAR FRANKLIN, MA               

                     TABLE 1 - INPUT DATA SUMMARY

                Number of peaks in record            =        9
                Peaks not used in analysis           =        0
                Gaged peaks in analysis              =        9
                Historic peaks in analysis           =        0
                Beginning Year                       =     2001
                Ending Year                          =     2009
                Historical Period Length             =        9
                Skew option                          =   WEIGHTED  
                Regional skew                        =    0.000
                     Standard error                  =    0.100
                     Mean Square error               =    0.010
                Gage base discharge                  =      0.0
                User supplied high outlier threshold =   --           
                User supplied PILF (LO) criterion    =   --           
                Plotting position parameter          =     0.00
                Type of analysis                            EMA
                PILF (LO) Test Method                      MGBT
                Perceptible Ranges:
                    Start Year  End Year  Lower Bound  Upper Bound
                          2001      2009          0.0          INF    DEFAULT                                                                         
                Interval Data                    =   None Specified
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    TABLE 2 - DIAGNOSTIC MESSAGE AND PILF RESULTS                               
                                                                                

  **WCF118W-SYSTEMATIC RECORD SHORTER THAN 17B SPEC.     9
  **WCF233W-EXPECTED PROB OUT OF RANGE AT TAB PROB.   0.00000   0.00010
    WCF002J-CALCS COMPLETED.  RETURN CODE =  2
    EMA002W-CONFIDENCE INTERVALS ARE NOT EXACT IF HISTORIC PERIOD > 0

    MULTIPLE GRUBBS-BECK TEST RESULTS
    MULTIPLE GRUBBS-BECK PILF THRESHOLD     N/A
    NUMBER OF PILFS IDENTIFIED                0

                       Kendall's Tau Parameters

                                        MEDIAN   No. of
                       TAU    P-VALUE    SLOPE   PEAKS
               ---------------------------------------
    GAGED PEAKS      0.306      0.289      1.458     9

1

  Program PeakFq           U. S. GEOLOGICAL SURVEY             Seq.001.002
  Version 7.4         Annual peak flow frequency analysis      Run Date / Time
  5/ 4/2022                                                     10/14/2022 16:52
  
               Station - 01103220  MISCOE BROOK NEAR FRANKLIN, MA               

     TABLE 3 - ANNUAL FREQUENCY CURVE PARAMETERS -- LOG-PEARSON TYPE III 

                                    LOGARITHMIC         
                         -------------------------------
                                      STANDARD          
                            MEAN     DEVIATION     SKEW 
                         -------------------------------
 EMA WITHOUT REG SKEW      1.2397      0.2648     -0.659
 EMA WITH REG SKEW         1.2397      0.2648     -0.011

 EMA ESTIMATE OF MSE OF SKEW WITHOUT REG SKEW              0.5727
 EMA ESTIMATE OF MSE OF SKEW W/GAGED PEAKS ONLY (AT-SITE)  0.5281

 TABLE 4 - ANNUAL FREQUENCY CURVE -- DISCHARGES AT SELECTED EXCEEDANCE PROBABILITIES

   ANNUAL   <- EMA ESTIMATE ->    <- FOR EMA ESTIMATE WITH REG SKEW ->
EXCEEDANCE   WITH     WITHOUT     LOG VARIANCE   <-CONFIDENCE LIMITS->
PROBABILITY REG SKEW  REG SKEW       OF EST.    5.0% LOWER   95.0% UPPER

   0.9950       3.6       2.5        0.0284           1.3          6.0
   0.9900       4.2       3.2        0.0245           1.6          6.8
   0.9500       6.4       5.8        0.0160           3.1          9.5
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   0.9000       7.9       7.7        0.0127           4.3         11.5
   0.8000      10.4      10.7        0.0098           6.3         14.7
   0.6667      13.4      14.2        0.0083           8.7         18.8
   0.5000      17.4      18.6        0.0078          12.0         25.1
   0.4292      19.4      20.6        0.0080          13.6         28.5
   0.2000      29.0      29.3        0.0105          20.5         47.9
   0.1000      37.9      35.9        0.0139          26.2         69.8
   0.0400      50.4      43.5        0.0192          33.4        106.0
   0.0200      60.5      48.6        0.0235          38.8        139.7
   0.0100      71.4      53.2        0.0281          44.3        179.8
   0.0050      83.0      57.5        0.0328          49.9        227.1
   0.0020      99.6      62.6        0.0394          57.5        302.5

 *Note: If Station Skew option is selected then EMA ESTIMATE WITH REG SKEW will
        display values for and be equal to EMA ESTIMATE WITHOUT REG SKEW.
1

  Program PeakFq           U. S. GEOLOGICAL SURVEY             Seq.001.003
  Version 7.4         Annual peak flow frequency analysis      Run Date / Time
  5/ 4/2022                                                     10/14/2022 16:52
  
               Station - 01103220  MISCOE BROOK NEAR FRANKLIN, MA               

                       TABLE 5 - INPUT DATA LISTING

    WATER       PEAK   PEAKFQ  FLOW INTERVALS (WHERE LOWER BOUND NOT = UPPER BOUND)
     YEAR      VALUE    CODES  LOWER BOUND  UPPER BOUND  REMARKS
     2001       24.0       
     2002        4.9       
     2003       14.0       
     2004       15.0       
     2005       19.0       
     2006       48.0       
     2007       14.0       
     2008       19.0       
     2009       24.0       

        Explanation of peak discharge qualification codes

       PeakFQ    NWIS
        CODE     CODE   DEFINITION

          D        3    Dam failure, non-recurrent flow anomaly
          G        8    Discharge greater than stated value
          X       3+8   Both of the above
          L        4    Discharge less than stated value
          K     6 OR C  Known effect of regulation or urbanization
          O        O    Opportunistic peak
          H        7    Historic peak

          -  Minus-flagged discharge -- Not used in computation
                -8888.0 -- No discharge value given
          -  Minus-flagged water year -- Historic peak used in computation
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1

  Program PeakFq           U. S. GEOLOGICAL SURVEY             Seq.001.004
  Version 7.4         Annual peak flow frequency analysis      Run Date / Time
  5/ 4/2022                                                     10/14/2022 16:52
  
               Station - 01103220  MISCOE BROOK NEAR FRANKLIN, MA               

  TABLE 6 - EMPIRICAL FREQUENCY CURVES -- HIRSCH-STEDINGER PLOTTING POSITIONS

   WATER     RANKED      EMA      FLOW INTERVALS (WHERE LOWER BOUND NOT = UPPER BOUND)
    YEAR   DISCHARGE   ESTIMATE   LOWER BOUND  UPPER BOUND
    2006       48.0     0.0998
    2001       24.0     0.2999
    2009       24.0     0.1998
    2005       19.0     0.5000
    2008       19.0     0.3999
    2004       15.0     0.6001
    2003       14.0     0.8002
    2007       14.0     0.7001
    2002        4.9     0.9002
1

  Program PeakFq           U. S. GEOLOGICAL SURVEY             Seq.001.005
  Version 7.4         Annual peak flow frequency analysis      Run Date / Time
  5/ 4/2022                                                     10/14/2022 16:52
  
               Station - 01103220  MISCOE BROOK NEAR FRANKLIN, MA               

                    TABLE 7 - EMA REPRESENTATION OF DATA

                                                   <---- USER-ENTERED ----><-------- FINAL ------->
  WATER <----- OBSERVED ----><-------- EMA -------><- PERCEPTIBLE RANGES -><- PERCEPTIBLE RANGES ->
   YEAR    Q_LOWER    Q_UPPER    Q_LOWER    Q_UPPER       LOWER       UPPER       LOWER       UPPER
   2001       24.0       24.0       24.0       24.0         0.0        INF          0.0        INF 
   2002        4.9        4.9        4.9        4.9         0.0        INF          0.0        INF 
   2003       14.0       14.0       14.0       14.0         0.0        INF          0.0        INF 
   2004       15.0       15.0       15.0       15.0         0.0        INF          0.0        INF 
   2005       19.0       19.0       19.0       19.0         0.0        INF          0.0        INF 
   2006       48.0       48.0       48.0       48.0         0.0        INF          0.0        INF 
   2007       14.0       14.0       14.0       14.0         0.0        INF          0.0        INF 
   2008       19.0       19.0       19.0       19.0         0.0        INF          0.0        INF 
   2009       24.0       24.0       24.0       24.0         0.0        INF          0.0        INF 
1

 End PeakFQ analysis.
   Stations processed :       1
   Number of errors   :       0
   Stations skipped   :       0
   Station years      :       9
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Data records may have been ignored for the stations listed below.               
(Card type must be Y, Z, N, H, I, 2, 3, 4,  or *.)                              
(2, 4, and * records are ignored.)                                              
                                                                                
 For the station below, the following records were ignored:                     
                                                                                
 FINISHED PROCESSING STATION:  01103220       USGS MISCOE BROOK NEAR FRANKLIN, M
                                                                                
                                                                                
 For the station below, the following records were ignored:                     
                                                                                
 FINISHED PROCESSING STATION:                                                   
                                                                                



   

 

7.3 Hydraulic Analyses 
 

7.3.1 Existing Conditions  
7.3.2 Alternative 1 (3’x16’ Open Bottom Box Culvert) 
7.3.3 Alternative 2 (3’x8’ Open Bottom Box Culvert) 



   

 

7.3.1 Existing Conditions 
 
  



Appendix 7.3.1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
South Street 506 10-yr 69.8 256.6 262.26 262.26 0.000007 0.27 678.36 329.23 0.02
South Street 506 25-yr 94.6 256.6 263.01 263.02 0.000006 0.27 941.11 369.94 0.02
South Street 506 50-yr 115 256.6 263.02 263.02 0.000009 0.33 941.96 370.07 0.03
South Street 506 100-yr 137 256.6 263.02 263.02 0.000012 0.4 943.07 370.23 0.03

South Street 376 10-yr 69.8 258.5 262.26 262.26 0.000016 0.35 612.36 329 0.04
South Street 376 25-yr 94.6 258.5 263.01 263.01 0.00001 0.33 860.25 329 0.03
South Street 376 50-yr 115 258.5 263.02 263.02 0.000015 0.4 860.86 329 0.04
South Street 376 100-yr 137 258.5 263.02 263.02 0.000021 0.47 861.64 329 0.04

South Street 256 10-yr 69.8 257.7 262.15 259.99 262.24 0.000836 2.52 27.9 378.57 0.24
South Street 256 25-yr 94.6 257.7 263.01 260.32 263.01 0.000036 0.58 627.42 418.11 0.05
South Street 256 50-yr 115 257.7 263.01 260.58 263.01 0.000054 0.7 627.43 418.12 0.06
South Street 256 100-yr 137 257.7 263.01 260.83 263.01 0.000077 0.84 627.44 418.12 0.08

South Street 234 Culvert

South Street 216 10-yr 69.8 257.5 259.33 259.33 260.09 0.015717 7.03 10.67 8.66 0.99
South Street 216 25-yr 94.6 257.5 259.68 259.68 260.6 0.014747 7.77 13.34 9.35 0.99
South Street 216 50-yr 115 257.5 259.94 259.94 260.98 0.013983 8.26 15.49 9.88 0.99
South Street 216 100-yr 137 257.5 260.26 260.26 261.37 0.012575 8.57 18.35 115.02 0.96

South Street 0 10-yr 69.8 256.8 258.34 257.89 258.36 0.0015 1.69 113.67 178.43 0.29
South Street 0 25-yr 94.6 256.8 258.5 257.96 258.52 0.001501 1.85 141.88 185.86 0.29
South Street 0 50-yr 115 256.8 258.61 258.04 258.64 0.001501 1.96 163.36 191.33 0.3
South Street 0 100-yr 137 256.8 258.72 258.09 258.75 0.001501 2.07 185.25 196.74 0.3



Plan: Existing Conditions    Miscoe Brook    South Street  RS: 234   Culv Group:  2'H x 4.5'W   Profile: 10-yr
 Q Culv Group (cfs) 69.8  Culv Full Len (ft) 35.94
 # Barrels  1  Culv Vel US (ft/s) 7.76
 Q Barrel (cfs) 69.8  Culv Vel DS (ft/s) 7.93
 E.G. US. (ft) 262.25  Culv Inv El Up (ft) 257.66
 W.S. US. (ft) 262.15  Culv Inv El Dn (ft) 257.53
 E.G. DS (ft) 260.09  Culv Frctn Ls (ft) 1.32
 W.S. DS (ft) 259.33  Culv Exit Loss (ft) 0.38
 Delta EG (ft) 2.16  Culv Entr Loss (ft) 0.47
 Delta WS (ft) 2.82  Q Weir (cfs)  
 E.G. IC (ft) 262.16  Weir Sta Lft (ft)  
 E.G. OC (ft) 262.25  Weir Sta Rgt (ft)  
Culvert Control  Outlet  Weir Submerg   
 Culv WS Inlet (ft) 259.66  Weir Max Depth (ft)  
 Culv WS Outlet (ft) 259.49  Weir Avg Depth (ft)  
 Culv Nml Depth (ft) 2  Weir Flow Area (sq ft)  
 Culv Crt Depth (ft) 1.96  Min El Weir Flow (ft) 263.01

Plan: Existing Conditions    Miscoe Brook    South Street  RS: 234   Culv Group:  2'H x 4.5'W   Profile: 100-yr
 Q Culv Group (cfs) 66.98  Culv Full Len (ft) 36
 # Barrels  1  Culv Vel US (ft/s) 7.44
 Q Barrel (cfs) 66.98  Culv Vel DS (ft/s) 7.44
 E.G. US. (ft) 263.01  Culv Inv El Up (ft) 257.66
 W.S. US. (ft) 263.01  Culv Inv El Dn (ft) 257.53
 E.G. DS (ft) 261.37  Culv Frctn Ls (ft) 1.21
 W.S. DS (ft) 260.26  Culv Exit Loss (ft) 0
 Delta EG (ft) 1.64  Culv Entr Loss (ft) 0.43
 Delta WS (ft) 2.75  Q Weir (cfs) 153.24
 E.G. IC (ft) 263.01  Weir Sta Lft (ft) 27.72
 E.G. OC (ft) 263.01  Weir Sta Rgt (ft) 266
Culvert Control  Inlet  Weir Submerg  0
 Culv WS Inlet (ft) 259.66  Weir Max Depth (ft) 0.71
 Culv WS Outlet (ft) 259.53  Weir Avg Depth (ft) 0.39
 Culv Nml Depth (ft)   Weir Flow Area (sq ft) 93.36
 Culv Crt Depth (ft) 1.9  Min El Weir Flow (ft) 263.01



   

 

7.3.2 Alternative 1 (3’x16’ Open Bottom Box Culvert) 
  



Appendix 7.3.2
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
South Street 506 10-yr 69.8 256.6 260.33 260.34 0.000188 0.91 150.56 174.98 0.11
South Street 506 25-yr 94.6 256.6 260.53 260.54 0.000235 1.06 187.29 201.48 0.13
South Street 506 50-yr 115 256.6 260.65 260.66 0.000275 1.18 212.76 217.81 0.14
South Street 506 100-yr 137 256.6 260.76 260.78 0.000318 1.3 237.62 232.63 0.15

South Street 376 10-yr 69.8 258.5 259.94 259.94 260.23 0.016242 4.47 21.27 57.29 0.9
South Street 376 25-yr 94.6 258.5 260.12 260.12 260.42 0.013667 4.63 33.99 93.03 0.85
South Street 376 50-yr 115 258.5 260.24 260.24 260.53 0.012197 4.7 47.01 123.48 0.82
South Street 376 100-yr 137 258.5 260.33 260.33 260.63 0.011707 4.85 60.09 147.9 0.81

South Street 256 10-yr 69.8 257.6 259.13 258.42 259.23 0.002347 2.5 27.92 20.51 0.37
South Street 256 25-yr 94.6 257.6 259.42 258.6 259.54 0.002319 2.81 33.63 21.35 0.38
South Street 256 50-yr 115 257.6 259.64 258.73 259.78 0.002284 3.03 37.98 21.99 0.39
South Street 256 100-yr 137 257.6 259.86 258.87 260.02 0.002238 3.23 42.45 22.64 0.39

South Street 234 Culvert

South Street 216 10-yr 69.8 257.5 258.79 258.31 258.93 0.004145 2.97 23.46 20.31 0.48
South Street 216 25-yr 94.6 257.5 258.95 258.49 259.15 0.004953 3.54 26.69 20.85 0.54
South Street 216 50-yr 115 257.5 259.07 258.63 259.31 0.005581 3.97 28.96 21.23 0.58
South Street 216 100-yr 137 257.5 259.18 258.75 259.48 0.006242 4.41 31.1 21.58 0.62

South Street 0 10-yr 69.8 256.8 258.34 257.89 258.36 0.0015 1.69 113.67 178.43 0.29
South Street 0 25-yr 94.6 256.8 258.5 257.96 258.52 0.001501 1.85 141.88 185.86 0.29
South Street 0 50-yr 115 256.8 258.61 258.04 258.64 0.001501 1.96 163.36 191.33 0.3
South Street 0 100-yr 137 256.8 258.72 258.09 258.75 0.001501 2.07 185.25 196.74 0.3



Plan: Alternative 1    Miscoe Brook    South Street  RS: 234   Culv Group:  3'x16' Culve   Profile: 10-yr
 Q Culv Group (cfs) 69.8  Culv Full Len (ft)  
 # Barrels  1  Culv Vel US (ft/s) 3.2
 Q Barrel (cfs) 69.8  Culv Vel DS (ft/s) 3.37
 E.G. US. (ft) 259.23  Culv Inv El Up (ft) 257.6
 W.S. US. (ft) 259.13  Culv Inv El Dn (ft) 257.5
 E.G. DS (ft) 258.93  Culv Frctn Ls (ft) 0.15
 W.S. DS (ft) 258.79  Culv Exit Loss (ft) 0.04
 Delta EG (ft) 0.3  Culv Entr Loss (ft) 0.11
 Delta WS (ft) 0.34  Q Weir (cfs)  
 E.G. IC (ft) 259.02  Weir Sta Lft (ft)  
 E.G. OC (ft) 259.23  Weir Sta Rgt (ft)  
Culvert Control  Outlet  Weir Submerg   
 Culv WS Inlet (ft) 258.96  Weir Max Depth (ft)  
 Culv WS Outlet (ft) 258.79  Weir Avg Depth (ft)  
 Culv Nml Depth (ft) 1.51  Weir Flow Area (sq ft)  
 Culv Crt Depth (ft) 0.84  Min El Weir Flow (ft) 263.01

Plan: Alternative 1    Miscoe Brook    South Street  RS: 234   Culv Group:  3'x16' Culve   Profile: 100-yr
 Q Culv Group (cfs) 137  Culv Full Len (ft)  
 # Barrels  1  Culv Vel US (ft/s) 4.55
 Q Barrel (cfs) 137  Culv Vel DS (ft/s) 5.11
 E.G. US. (ft) 260.03  Culv Inv El Up (ft) 257.6
 W.S. US. (ft) 259.86  Culv Inv El Dn (ft) 257.5
 E.G. DS (ft) 259.48  Culv Frctn Ls (ft) 0.22
 W.S. DS (ft) 259.18  Culv Exit Loss (ft) 0.1
 Delta EG (ft) 0.55  Culv Entr Loss (ft) 0.23
 Delta WS (ft) 0.68  Q Weir (cfs)  
 E.G. IC (ft) 259.84  Weir Sta Lft (ft)  
 E.G. OC (ft) 260.03  Weir Sta Rgt (ft)  
Culvert Control  Outlet  Weir Submerg   
 Culv WS Inlet (ft) 259.48  Weir Max Depth (ft)  
 Culv WS Outlet (ft) 259.18  Weir Avg Depth (ft)  
 Culv Nml Depth (ft) 2.28  Weir Flow Area (sq ft)  
 Culv Crt Depth (ft) 1.32  Min El Weir Flow (ft) 263.01



   

 

7.3.3 Alternative 2 (3’x8’ Open Bottom Box Culvert) 
 

 
  



Appendix 7.3.3
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
South Street 506 10-yr 69.8 256.6 260.39 260.4 0.000168 0.86 161.32 183.3 0.11
South Street 506 25-yr 94.6 256.6 260.78 260.78 0.000147 0.89 241.53 234.89 0.1
South Street 506 50-yr 115 256.6 261.11 261.11 0.000119 0.86 325.93 271.43 0.09
South Street 506 100-yr 137 256.6 261.46 261.47 0.00009 0.81 427.26 293.15 0.08

South Street 376 10-yr 69.8 258.5 260.21 260.33 0.005036 2.98 43.7 116.5 0.53
South Street 376 25-yr 94.6 258.5 260.7 260.74 0.001403 2.01 129.98 234.14 0.29
South Street 376 50-yr 115 258.5 261.06 261.08 0.000629 1.56 229.93 303.67 0.2
South Street 376 100-yr 137 258.5 261.44 261.45 0.000308 1.24 346.72 313.88 0.15

South Street 256 10-yr 69.8 257.6 259.92 258.75 260.03 0.001399 2.65 26.39 20.31 0.31
South Street 256 25-yr 94.6 257.6 260.43 258.97 260.56 0.001295 2.92 32.42 22.97 0.31
South Street 256 50-yr 115 257.6 260.81 259.14 260.96 0.001231 3.11 37 24.99 0.31
South Street 256 100-yr 137 257.6 261.2 259.32 261.36 0.001177 3.29 41.65 114.16 0.31

South Street 234 Culvert

South Street 216 10-yr 69.8 257.5 258.85 258.63 259.19 0.009458 4.7 14.85 16.09 0.75
South Street 216 25-yr 94.6 257.5 258.97 258.86 259.49 0.012687 5.8 16.31 16.82 0.88
South Street 216 50-yr 115 257.5 259.04 259.03 259.74 0.015922 6.71 17.13 17.23 0.99
South Street 216 100-yr 137 257.5 259.2 259.2 260 0.01581 7.18 19.07 18.2 1

South Street 0 10-yr 69.8 256.8 258.34 257.89 258.36 0.0015 1.69 113.67 178.43 0.29
South Street 0 25-yr 94.6 256.8 258.5 257.96 258.52 0.001501 1.85 141.88 185.86 0.29
South Street 0 50-yr 115 256.8 258.61 258.04 258.64 0.001501 1.96 163.36 191.33 0.3
South Street 0 100-yr 137 256.8 258.72 258.09 258.75 0.001501 2.07 185.25 196.74 0.3



Plan: Alternative 2    Miscoe Brook    South Street  RS: 234   Culv Group:  3'x8' Culvert   Profile: 10-yr
 Q Culv Group (cfs) 69.8  Culv Full Len (ft)  
 # Barrels  1  Culv Vel US (ft/s) 4.72
 Q Barrel (cfs) 69.8  Culv Vel DS (ft/s) 6.47
 E.G. US. (ft) 260.04  Culv Inv El Up (ft) 257.6
 W.S. US. (ft) 259.92  Culv Inv El Dn (ft) 257.5
 E.G. DS (ft) 259.19  Culv Frctn Ls (ft) 0.3
 W.S. DS (ft) 258.85  Culv Exit Loss (ft) 0.31
 Delta EG (ft) 0.85  Culv Entr Loss (ft) 0.24
 Delta WS (ft) 1.08  Q Weir (cfs)  
 E.G. IC (ft) 259.86  Weir Sta Lft (ft)  
 E.G. OC (ft) 260.04  Weir Sta Rgt (ft)  
Culvert Control  Outlet  Weir Submerg   
 Culv WS Inlet (ft) 259.45  Weir Max Depth (ft)  
 Culv WS Outlet (ft) 258.85  Weir Avg Depth (ft)  
 Culv Nml Depth (ft) 2.36  Weir Flow Area (sq ft)  
 Culv Crt Depth (ft) 1.33  Min El Weir Flow (ft) 263.01

Plan: Alternative 2    Miscoe Brook    South Street  RS: 234   Culv Group:  3'x8' Culvert  Profile: 100-yr
 Q Culv Group (cfs) 137  Culv Full Len (ft)  
 # Barrels  1  Culv Vel US (ft/s) 6.27
 Q Barrel (cfs) 137  Culv Vel DS (ft/s) 8.2
 E.G. US. (ft) 261.37  Culv Inv El Up (ft) 257.6
 W.S. US. (ft) 261.2  Culv Inv El Dn (ft) 257.5
 E.G. DS (ft) 260  Culv Frctn Ls (ft) 0.31
 W.S. DS (ft) 259.2  Culv Exit Loss (ft) 0.63
 Delta EG (ft) 1.37  Culv Entr Loss (ft) 0.43
 Delta WS (ft) 2  Q Weir (cfs)  
 E.G. IC (ft) 261.18  Weir Sta Lft (ft)  
 E.G. OC (ft) 261.37  Weir Sta Rgt (ft)  
Culvert Control  Outlet  Weir Submerg   
 Culv WS Inlet (ft) 260.33  Weir Max Depth (ft)  
 Culv WS Outlet (ft) 259.59  Weir Avg Depth (ft)  
 Culv Nml Depth (ft) 3  Weir Flow Area (sq ft)  
 Culv Crt Depth (ft) 2.09  Min El Weir Flow (ft) 263.01



   

 

 
7.4  Scour Calculations 

 
7.4.1 Scour Sediment Sampling Results 
7.4.2 Scour Calculations 

 
  



   

 

7.4.1 Scour Sediment Sampling Results 
  



81¾in (19.0mm)
76½in (12.5mm)
723/8in (9.5mm)

841in (25.0mm)
1002in (50.0mm)
891½in (37.5mm)

% PassingSieve Size Limits

25No.40 (425µm)
19No.50 (300µm)
13No.80 (180µm)

37No.20 (850µm)
63No.4 (4.75mm)
51No.10 (2.0mm)

8.4No.200 (75µm)

Date Tested: 10/17/2022

OthersSampled By:
No Spec. SieveSpecification:

Sample Details
0446516-67-S1Sample ID:

Date Sampled:

Supplier:
Source:
Material:
Sampling Method:

Client Sample ID:

South St. over Miscoe Brook - Franklin, MAGeneral Location:
30' UpstreamLocation:

Lift:

Sample Description:

Grading:

27.1118D85: 3.8263D60: 1.8814D50:
0.5673D30: 0.2134D15: 0.1017D10:
37.62Cu: 0.83Cc:

ASTM C 136, ASTM C 117

Tested By: Gary Brooks

Particle Size Distribution

COBBLES GRAVEL
Coarse
(19.5%)

Fine
(18.0%)

SAND
Coarse
 (11.5%)

Medium
 (25.7%)

Fine
 (16.9%)

FINES (8.4%)
Silt Clay 

 (0.0%)

Material Test Report

Professional Service Industries, Inc.
480 Neponset Street, Suite 9C
Canton, MA  02021
Phone: (781) 821-2355
Fax: (781) 821-6276

Project: BAY COLONY GROUP - LAB TESTING
CANTON, MA

Client: BAY COLONY GROUP
4 SCHOOL ST., P.O. BOX 9136
FOXBORO,  MA  02035

Approved Signatory: Yannick Lastennet (Department Manager)
10/20/2022Date of Issue:

CC:

These test results apply only to the specific locations and materials noted and may
not represent any other locations or elevations. This report may not be reproduced,
except in full, without written permission by Professional Service Industries, Inc. If a
non-compliance appears on this report, to the extent that the reported
non-compliance impacts the project, the resolution is outside the PSI scope of
engagement.

Report No: MAT:0446516-67-S1
Issue No:  1

Page 1 of 1© 2000-2022 QESTLab by SpectraQEST.comForm No: 18909, Report No: MAT:0446516-67-S1



   

 

7.4.2 Scour Calculations 
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SPECIFICATIONS AND SPECIAL PROVISIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SP-1 

 

CONSTRUCTION SPECIFICATIONS 

Please refer to the MassDOT Standard Specifications for Highways and Bridges dated 2023 for 

standard items.  The following items are not standard and are provided to supplement the contract. 

 

ITEM 148.01 DREDGING AND STOCKPILING OF  

STREAMBED MATERIAL 

CUBIC YARD 

   

GENERAL 

 

Work under this item shall conform to the relevant provisions of Section 148 of the MassDOT Standard 

Specifications for Highways and Bridges and the following:  

 

The work under this item shall include dredging of approved native streambed material to be stockpiled for 

re-use as shown on the Plans and as directed by the Engineer.  

 

Streambed material may be stockpiled on site at a location determined by the Contractor. The stockpiled 

material will be reused on site for streambed restoration. The placement of this material will be paid for 

under Item 983.521.  

 

When the Contractor is not actively working with the dredged and stockpiled material, the stockpile shall 

be protected to prevent damage. Providing, installing, adjusting, protecting, and all other work required to 

cover the stockpiled material shall be considered incidental to this Item. 

 

METHOD OF MEASUREMENT 

 

Item 148.01 will be measured per CUBIC YARD of material dredged and stockpiled within the specified 

limits as directed by the Engineer. 

 

BASIS OF PAYMENT 

 

Item 148.01 will be paid for at the Contract unit price per CUBIC YARD, which price shall include all 

labor, materials, equipment, and incidental costs required to complete the work.  

 

The replacement of the stockpiled material shall be included in the bid price for Item 983.521 – Streambed 

Restoration. 

 

  



SP-2 

 

ITEM 153.1 CONTROLLED DENSITY FILL – NON-EXCAVATABLE CUBIC YARD 

 

GENERAL 

 

Work under these Items shall conform to the relevant provisions of Section 150 of the MassDOT Standard 

Specifications for Highways and Bridges and the following: 

 

The work shall include the placement of CDF – Non Excavatable below precast concrete foundations, above 

crushed stone for bridge foundations, as shown on the plans and as directed by the Engineer.  

 

MATERIALS 

 

CDF materials shall conform to Section M4.08.0 of the MassDOT Standard Specifications for Highways 

and Bridges. CDF – Non Excavatable shall be either Type 1 or Type 2, depending on the applications and 

as required by the Engineer. CDF Type 1 and Type 2 shall have a compressive strength of 200 pounds per 

square inch (psi) required at 28 days. Controlled Density Fill shall be listed on the MassDOT Qualified 

Construction Materials List (QCML). 

 

METHOD OF MEASUREMENT 

 

Item 153.1 will be measured per CUBIC YARD of material placed within the specified limits as directed 

by the Engineer.  

 

BASIS OF PAYMENT 

 

Item 153.1 will be paid for at the Contract unit price per CUBIC YARD of material placed, which price 

shall include all labor, materials, equipment, and incidental costs required to complete the work.  



SP-3 

 

ITEM 302.06 6 INCH DUCTILE IRON WATER PIPE FOOT 

ITEM 302.08 8 INCH DUCTILE IRON WATER PIPE FOOT 

ITEM 350.06 6 INCH GATE AND GATE BOX EACH 

ITEM 350.08 8 INCH GATE AND GATE BOX EACH 

ITEM 376 HYDRANT EACH 

 

GENERAL 

 

The work to be done under these Items shall conform to the relevant provisions of Section 301 and the 

following: 

 

All water main work is to be completed in accordance with Town of Franklin Department of Public Works 

specifications as provided below. 

 

SECTION 02222 

EARTHWORK FOR WATER DISTRIBUTION SYSTEMS 

PART 1 

MATERIALS 

1.01 GENERAL 

A. Except as specified for pipe bedding, backfill materials may be as follows: 

1. Suitable materials for trench backfill shall be the material excavated during the course of 

construction, but excluding debris, pieces of pavement, frozen materials, organic matter, 

silt, top soil, ledge excavation and rocks over six inches in largest dimension. 

2. Material used for backfilling to a point 2 feet over the pipe shall contain no stones larger 

than 3 inches in greatest dimension. 

3. The suitability of existing material for use as backfill will be determined by the Franklin 

Department of Public Works. 

4. If existing material excavated during construction is deemed unsuitable for backfill, at the 

Town’s discretion, the Town may supply additional material to be used as backfill, 

otherwise gravel borrow (M1.03.0 Type b) may be required. 

 

1.02 PIPE BEDDING AND COVER MATERIAL 

A. Ductile Iron Pipe: 

1. Gravel borrow conforming to requirements as specified in M1.03.0 Type b. 

B. Plastic Pipe or Copper Tubing: 

1. Sand borrow conforming to requirements as specified in M1.04.0 Type b. 
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PART 2 

EXECUTION 

2.01 BACKFILLING AND COMPACTING 

A. Bedding 

1. Pipe bedding shall be required below and up to the springline of all pipe. Pipe bedding 

shall be placed to the full width of the trench and to a depth of 6 inches below the bottom 

of the pipe barrel as indicated on the Drawings.  Material under and around the pipe shall 

be carefully and thoroughly compacted and tamped with approved compacting 

equipment. 

2. After a pipe has been placed and bedded, the trench shall be filled to the centerline of the 

pipe with pipe bedding and compacted. 

3. From the centerline of the pipe to a point 12 inches above the top of the pipe, the fill shall 

be pipe bedding. 

B. Roadway Trench 

1. The following additions shall apply specifically to trenches within roadways: 

a. The top twelve (12) inches of trench refill, roadway sub-base, shall be 

comprised of processed gravel furnished, placed, graded and compacted by the 

Contractor. This material shall be placed during the backfilling operation. 

b. The Contractor shall fine grade the surface, apply dust control treatment and 

maintain the surface in a condition which will allow safe vehicular traffic until 

resurfacing is placed. 

2. The length of unsurfaced trench shall not exceed 500 linear feet, and shall be maintained 

to the Franklin DPW’s satisfaction, in a condition to allow safe vehicular traffic. If the 

trench is not maintained in a satisfactory condition, the allowable length of unsurfaced 

trench shall be reduced accordingly. 

 

2.02 COMPACTION REQUIREMENTS AND TESTING 

A. All backfill materials shall be thoroughly compacted by rolling, tamping or vibrating with 

approved mechanical or pneumatic compacting equipment so that pipe, structures, paving and 

other construction will not settle at the time of construction or in the future.  The responsibility 

for thorough compaction is that of the Contractor irrespective of methods of backfill and depth of 

backfill layers placed. 

B. All percentages of compaction specified herein shall be of the maximum dry density at the 

optimum moisture content as established by Method D of AASHTO Standard T180 (ASTM 

D1557) (Modified Proctor) and verified by AASHTO Standard T147 (ASTM D 1556).  When the 

term "thoroughly compacted" is used in these specifications, it shall mean compaction to at least 

95% of the maximum density of the soils at optimum moisture content. 

C. The following numbers and types of soil tests shall be made where directed by the Franklin 

Department of Public Works. These tests shall be made by qualified personnel of an independent 

testing laboratory, acceptable to the Franklin Department of Public Works and paid by the 

Contractor. 

1. Particle-Size analysis of Soils and Backfill Materials in accordance with ASTM D422.  A 

total of 5 satisfactory tests. 
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2. Moisture-Density Relationship of soil in accordance with ASTM D1557, Method D.  A 

total of 5 satisfactory tests. 

3. In-Place Density Tests of materials in accordance with ASTM D1556.  One in-place 

density test shall be performed every 300 linear feet, or as directed by the Franklin 

Department of Public Works.  Compaction tests will be taken at random on compaction 

layers below and at finished surfaces. 

4. Failed tests shall be repeated at the Contractor's expense. 

D. The Franklin Department of Public Works reserves the right to have additional compaction tests 

performed by an independent laboratory with testing costs borne by the Contractor, except that 

failed tests shall be repeated at the Contractor's expense. 

E. If any of the field density test results fail to meet the density as specified herein for the earthwork 

involved, then the Contractor shall remove all of the earthwork in that portion of the work 

involved as determined by the Franklin Department of Public Works, and shall replace it in 

accordance with these Specifications to the required density.   

1. Compaction shall be to the following densities: 

       Modified Proctor 

Fill and Backfill Location           Density (Percent) 

Under structures and pipes   95 

Beside structure foundation walls  95 

Top two feet under pavements   95 

Under pavements below top two feet  95 

Trenches through unpaved areas               90 

In embankment     90 

F. Puddling and jetting of the backfill shall not be permitted except in special cases approved by the 

Franklin Department of Public Works. 

G.  

 

END OF SECTION 
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SECTION 02611 

BURIED DUCTILE IRON PIPE AND FITTINGS 

PART 1 

GENERAL 

1.01 DESCRIPTION 

A. Work Included: Furnish ductile iron water mains, bends, fittings, and other appurtenances as 

required. 

 

1.02 INSPECTION, TESTS AND ACCEPTANCE 

A. All delivered pipe shall be accompanied by test reports certifying that the pipe conforms to 

"AWWA Standard AWWA C151 for Ductile Iron Pipe, for Water and Other Liquids". 

B. All tests shall be made in accordance with the methods prescribed by the above mentioned 

AWWA Standard, and the acceptance or rejection shall be based on the test results. 

C. Pipe which does not conform to the requirements of this contract shall be immediately removed 

from the site and replaced by the Contractor with pipe which does conform. 

 

1.03 STANDARDS 

A. The following American Water Works Association (AWWA) standards form a part of this 

specification as referenced: 

B. AWWA C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 

C. AWWA C110 Ductile-Iron and Gray-Iron Fittings, 3 In. through 48 In. for Water and Other 

Liquids 

D. AWWA C111 Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings 

E. AWWA C150 Thickness Design of Ductile-Iron Pipe 

F. AWWA C151 Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds, for 

Water and Other Liquids 

G. AWWA C153 Ductile-Iron Compact Fittings, 3 In. through 12 In., for Water and Other Liquids 

1.04 SUBMITTALS 

A. The Contractor shall submit shop drawings which shall contain the following for each type of 

pipe, fitting and coupling to be furnished: 

1. Manufactures’ catalog cut. 

2. An exploded view diagram with a materials list. 

3. Performance characteristics with indication that it meets or exceeds the standards 

specified herein. 

4. Recommended spare parts list. 
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PART 2 

PRODUCTS 

2.01 PIPE 

A. Ductile Iron Pipe 

1. All pipe shall meet the requirements of ANSI/AWWA C151/A21.51 and ANSI/AWWA 

C150/A21.50. 

2. Class: 52 

3. Joints:  Push-on meeting the requirements of ANSI/AWWA C111/A21.11. 

4. Gaskets: Conform to ANSI/AWWA C111/A21.11. 

5. Lining: Conforming to ANSI/AWWA C104/A21.4 

6. Thickness of cement-mortar lining: 

a. 1/8 inch for pipes 12 inches and smaller. 

b. 3/16 inch for pipe 14 inches and larger. 

7. Cement-mortar lining to be seal coated per AWWA C104/A21.4. 

8. Machined surfaces shall be cleaned and coated with a suitable rust preventative coating at 

the shop immediately after being machined per AWWA A21.4. 

9. Accessories: Pipe shall be provided with all necessary accessories to make-up the joint 

(glands, tee head bolts, hex nuts, brass wedges, etc.). 

10. Pipe shall be manufactured in North America. 

 

2.02 FITTINGS 

A. Fittings  

1. Comply with ANSI/AWWA C110/A21.10. 

2. Shall be ductile iron. 

3. Pressure rating: 350 psi. 

4. Lining and coating: Same as pipe. 

5. Joint: Mechanical joint in compliance with ANSI/AWWA C110/A21.10. 

6. Push-on and mechanical joint restraints shall be suitable for the specified pressure test 

and shall meet ANSI/AWWA C111/A21.11 and ANSI/AWWA C153/A21.53 current 

requirements. 

7. Markings on fittings: Comply with ANSI/AWWA C110/A21.10. 

8. Caps and plugs shall comply with ANSI/AWWA C110/A21.10. 

9. Fittings shall be manufactured in North America. 

10. Accessories: Fittings shall be provided with all necessary accessories (Lug style 

restrained accessory). 

B. Hydrant Tees  

1. Comply with ANSI/AWWA C153/A21.53. 

2. Shall be mechanical joint locking type, each having a bell and plain end, with a split 

mechanical joint on the plain end. 

3. Gate valve shall be secured directly to the tee by using the standard mechanical joint 

gasket and standard bolts. 

4. Shall be manufactured in North America. 
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2.03 COUPLINGS 

A. Transition couplings shall be as manufactured by Smith Blair, HyMax, Romac or an approved 

equal and shall have the following attributes: 

1. Manufactured to join pipes of different diameters. 

2. Sized to accept pipes of the material and diameter specified. 

3. Ductile iron sleeve. 

4. Buna N gaskets. 

5. High strength low alloy steel bolts with heavy, semifinished hexagon nuts to AWWA 

C219 standards. 

6. Shall be manufactured in North America. 

 

2.04 REPAIR CLAMPS 

A. Full Circle Repair Clamps 

1. As manufactured by Smith Blair, HyMax, Romac or an approved equal. 

2. Stainless steel single band. 

3. High strength ductile iron ASTM A536 lugs. 

4. Buna N gasket. 

5. High strength low alloy steel bolts with heavy semi-finished hexagon nuts. 

6. Outer diameter range to accommodate pipe diameters and materials specified. 

7. Shall be manufactured in North America. 

B. Tapped Full Circle Repair Clamps 

1. As manufactured by Smith Blair, HyMax, Romac or an approved equal. 

2. Stainless steel single or double band. 

3. High strength ductile iron ASTM A536 lugs. 

4. Buna N gasket. 

5. High strength low alloy steel bolts with heavy semi-finished hexagon nuts. 

6. Outer diameter range to accommodate pipe diameters and materials specified. 

7. Stainless steel outlet welded to the band, with ¾-inch or 1-inch CC threads. 

8. Shall be manufactured in North America. 

C. Bell Joint Leak Clamp 

1. Body: ductile iron ASTM A536. 

2. Buna N rubbergasket per ASTM C111. 

3. High strength low alloy steel bolts and nuts per ASTM A242 and AWWA C111. 

4. Sized to accommodate pipe outer diameter. 

5. Shall be manufactured in North America. 

 

2.05 INSULATION 

A. Shall be structurally strong, water tight and entirely resistant to corrosive elements. 

B. Interior insulation shall have the following physical characteristics: 

1. ASTM D1621 Minimum Density: 2.0 lb/cu ft 

2. ASTM C177 K Factor: 0.147 Btu-in/hr-sq ft-deg F 

3. ASTM D6226 90 to 95% Closed Cell 
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C. Exterior casing shall be seamless, non-tape cast, HDPE complying with ASTM D1248.  The 

exterior casing shall have the following physical characteristics: 

4. ASTM D638 Ultimate Elongation: 850% 

5. ASTM D638 Tensile Yield Strength: 3300 psi 

6. ASTM D3350 Resin Type III, Grade P34 

7. ASTM D790 Tangent Flextural Module: 175,000 psi 

 

PART 3 

EXECUTION 

3.01 PIPE HANDLING 

A. The Contractor shall take care not to damage pipe by impact, bending, compression or abrasion 

during handling  

B. Pipe, fittings, and accessories shall be loaded and unloaded by lifting with hoists or skidding so as 

to avoid shock or damage.  Under no circumstances shall such material be dropped.  Pipe handled 

on skidways shall not be skidded or rolled against pipe already on the ground.  In distributing the 

material at the site of the work, each piece shall be unloaded opposite or near the place where it is 

to be laid in the trench. 

C. Pipe and fittings shall be so handled that the coating and lining will not be damaged.  If, however, 

any part of the coating or lining is damaged it shall be immediately brought to the Franklin 

Department of Public Works’ attention and repaired by the Contractor at his expense in a manner 

satisfactory to the Department of Public Works or a new pipe or fitting supplied. 

D. Gaskets shall be shipped in cartons and stored in a clean area, away from grease, oil, heat, direct 

sunlight and ozone producing electric motors. 

 

3.02 PIPE CUTTING 

A. When cutting of pipe is required the cutting shall be done by machine, leaving a smooth cut at 

right angles to the axis of the pipe.  Cut ends to be used with a push-on type bell shall be beveled 

to conform to the manufacturer’s spigot.  Cement lining shall be inspected for damage and shall 

be remortared as required to ensure a continuous lining. 

 

3.03 PIPE SUPPORTS 

A. The Contractor shall furnish and install all supports necessary to hold the piping and 

appurtenances in a firm, substantial manner at the lines and grades designed. 

B. Where required, bends, tees and other fittings in pipe lines buried in the ground shall be backed 

up with Class A concrete placed against undisturbed earth where firm support can be obtained.  If 

the soil does not provide firm support, then suitable bridle rods, clamps and accessories to brace 

the fittings properly shall be provided.  Such bride rods, etc. shall be coated thoroughly and 

heavily with an approved bituminous paint. 

C. Concrete shall be comprised of domestic Portland cement conforming to ASTM C150, Type III. 
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3.04 LAYING PIPE AND FITTINGS 

A. Gasket type joints shall be made up by first inserting the gasket into the groove of the bell and 

applying a thin fill of special nontoxic gasket lubricant uniformly over the inner surface of the 

gasket which will be in contact with the spigot end of the pipe.  The end of the plain pipe shall be 

chambered to facilitate assembly.  The end shall be inserted into the gasket and then forced past it 

until it seats against the bottom of the socket. 

 

3.05 INSTALLATION OF PIPE AND FITTINGS 

A. Each pipe and fitting shall be cleaned of all debris, dirt, etc., before being laid and shall be kept 

clean until accepted in the complete work. 

B. All pipe, fittings and appurtenances to be laid in open trench excavations shall be bedded in and 

uniformly supported over its full length.  Pipes and appurtenances shall be bedded in Ordinary 

Borrow as specified in ANSI/AWWA C600, or as directed by the Director of Public Works or 

designee.   

C. Pipe and fittings shall be laid accurately to the lines and grades indicated on drawings submitted 

to and approved by the Franklin Department of Public Works. Care shall be taken to ensure 

alignment both horizontally and vertically, and to give buried pipe a firm bearing along its entire 

length.  Pipe deflection shall not exceed the manufacturer’s recommended maximum deflection. 

D. The minimum total of finished cover over the top of the barrel shall be 5 feet.   

E. Pipe shall not be laid in water, nor shall water be allowed to flow through them. The contractor 

shall take all necessary precautions to prevent flotation to the pipe in the trench. 

F. Backfilling of the pipe trench shall be done as specified under Section 230 and 300 of the 

Massachusetts Standard Specifications for Highways and Bridges as amended, and all other 

applicable Town Rules and Regulations.  

G. Ductile iron pipe installed within 5 feet of a gas line shall be fully encased in polyethylene 

material.  Polyethylene shall be 8 millimeters thick and comply with ANSI/AWWA C105/A21.5-

10. 

 

END OF SECTION 
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SECTION 02640 

BURIED VALVES AND APPURTENANCES 

PART 1 

GENERAL 

1.01 DESCRIPTION 

A. Work included: Furnish valves, valve boxes, and accessories, as required. 

 

1.02 SUBMITTALS 

A. The Contractor shall submit shop drawings which shall contain the following for each type of 

valve and appurtenant to be furnished: 

1. Manufactures’ catalog cut. 

2. An exploded view diagram with a materials list. 

3. Performance characteristics with indication that it meets or exceeds the standards 

specified herein. 

 

1.03 STANDARDS 

A. The following American Water Works Association (AWWA) standards form a part of this 

specification as referenced: 

1. AWWA C509/C515 Resilient-Seated Gate Valves for Water Supply Service. 

2. AWWA C504  Rubber-Seated Butterfly Valves 

 

PART 2 

MATERIALS 

2.01 VALVES 

A. Resilient Seated Gate Valves:  

1. Valves shall Type A2360 as manufactured by Mueller, AFC No. 2500, Clow, or an 

approved equal. 

2. Meet or exceed the requirements of ANSI/AWWA C509/C515. 

3. Joints: Mechanical joint conforming to ANSI/AWWA C111/A21.11. 

4. Cast iron/Ductile iron body. 

5. Bronze stem. 

6. Resilient sealed wedge type. 

a. Wedge:  Fully encapsulated; no exposed iron. 

7. Triple O-ring seal stuffing box. 

8. Non rising stem. 

9. Two (2) inch square operating nut. 

10. Rated for 200 psi and tested to 400 psi. 

11. Open: Counter-Clockwise (left). 
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12. All internal and external surfaces except rubber coatings shall be coated with fusion 

bonded epoxy to a minimum thickness of 8 mils. 

a. Coating shall be non-toxic, impart no taste to water and shall conform to 

AWWA C-550. 

13. Shall be manufactured in North America. 

 

2.02  TAPPING SLEEVE AND VALVE 

A. Tapping Sleeve:  

1. As manufactured by Mueller Co., AFC, Clow or approved equal. 

2. Size as specified. 

3. Mechanical joint ends conforming to ANSI/AWWA C111/A21.11. 

4. Outlet flange dimensions and drilling shall comply with ANSI B16.1, Class 125 and with 

MSS SP-60. 

5. Cast iron/Ductile iron body. 

6. Epoxy coating (minimum 10 mils). 

7. Certified to ANSI/NSF 61. 

8. O-ring seals on outlet and flange connections. 

9. Stainless steel nuts and bolts. 

10. Rated for 200 psi and tested to 400 psi. 

11. ¾ -inch NPT test plug. 

12. Shall be manufactured in North America. 

B. Tapping Valve:  

1. As manufactured by Mueller Co., AFC, Clow or approved equal. 

2. Size as specified. 

3. Joints:  Mechanical joint by flanged end. 

4. Comply with ANSI B16.1, Class 125 and with MSS SP-60. 

5. Cast iron/Ductile iron body meeting or exceeding the requirements of ASTM A126, 

Class B. 

6. Meet or exceed all applicable requirements of ANSI/AWWA C509 standards. 

7. Mechanical joint outlet in compliance with ANSI/AWWA C111 standard with 

accessories. 

8. Resilient seated. 

9. Two (2) inch square wrench nut. 

10. O-ring sealed stuffing box. 

11. Open: Counter-Clockwise (left). 

12. Non-rising stem. 

13. 1-inch NPT test plug. 

14. All internal and external surfaces except rubber coatings shall be coated with fusion 

bonded epoxy to a minimum thickness of 8 mils. 

a. Coating shall be non-toxic, impart no taste to water and shall conform to 

AWWA C-550. 

15. Shall be manufactured in North America. 

16. With accessories. 
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2.03 VALVE BOXES 

A. Valve box with lid: 

1. Manufactured in North America. 

2. Material: Cast iron top section, bottom section and lid. 

3. Drop lid shall be heavy duty cast iron (with a minimum weight of 13 pounds) and have 

the word “WATER” and an arrow indicating the direction of opening cast into the cover 

in raised letters. 

4. Valve box barrel shall not be less than (5 ¼) inches in diameter. 

5. Shall be two (2) piece sliding type, providing a minimum overlap of six (6) inches and 

allow for 6 feet of bury. 

6. The lower section shall enclose the operating nut and stuffing box/gear box of the valve 

and shall have a minimum diameter of 8 inches. 

7. The box shall not transmit shock or stress to the valve. 

B. Valve box riser: 

1. Manufactured in North America. 

2. Designed for sliding type 5 ¼ inch shaft valve box and to fit standard lid. 

3. Size as specified. 

 

PART 3 

EXECUTION 

3.01 HANDLING AND INSPECTION 

A. Care shall be taken to prevent damage to valves, and appurtenances during handling and 

installation.  All materials shall be carefully inspected for defects in workmanship and materials. 

B. All operating mechanisms shall be operated to check their proper functioning, and all nuts and 

bolts checked for tightness.  Valves which do not operate easily or are otherwise defective shall 

be replaced at the Contractor's expense. 

 

3.02 INSTALLATION 

A. Generally, valves shall be set and aligned plumb, supported by a flat stone or solid concrete 

block, with the trench bottom being firmly compacted. 

B. Valve boxes shall be set centered and plumb over the operating nuts of all, direct burial valves.  

The top of each valve box shall be set to finished grade with at least 10-inches of overlap between 

the upper sections for future vertical adjustment. 

C. Valves, bolts and all other appurtenances shall be thoroughly cleaned and given a shop coat of 

asphaltum varnish. 

 

END OF SECTION 
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SECTION 02645 

HYDRANTS 

PART 1 

GENERAL 

1.01 DESCRIPTION 

A. Work included: Furnish hydrants and hydrant accessories as required. 

 

1.02 SUBMITTALS 

A. The Contractor shall submit shop drawings which shall contain the following: 

1. Manufactures’ catalog cut. 

2. An exploded view diagram with a materials list. 

3. Performance characteristics with indication that it meets or exceeds the standard specified 

herein. 

4. Recommended spare parts list. 

 

1.03 STANDARDS 

A. The following American Water Works Association (AWWA) Standards form a part of this 

specification as referenced: 

1. AWWA  C502 Dry-Barrel Fire Hydrants 

 

PART 2 

PRODUCTS 

2.01 HYDRANTS 

A. Hydrants shall be either Kennedy Guardian K81D or American Darling B62B.  The Town of 

Franklin has standardized on these products, no substitutions will be accepted. 

1. Barrel sections shall be 5 1/4 inch diameter. 

2. Five (5) foot six (6) inch bury. 

3. Two (2) 2 1/2 inch hose nozzles. 

4. One (1) 4 1/2 inch pumper outlet 

5. Replaceable brass or bronze nozzles. 

6. Breakaway flange. 

7. Mechanical joint shoe (fusion bonded inside and outside with 8 mil epoxy). 

8. Open counterclockwise (left). 

9. Be in full compliance with AWWA C502. 

10. Kennedy Hydrants to be factory painted Town of Franklin colors: Orange (RAL 

2009 Traffic/Safety Orange) with White bonnet and hubs. 

11. American Darling Hydrants to be factory painted Town of Franklin colors: Orange 

(817798) with Polar White (822900) bonnet and hubs. 
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B. Hydrants shall conform to National Standard Specification sizes in threads and nuts.  Caps shall 

have retainer chains and rubber gaskets. 

C. Each hydrant shall be served directly from the water main through a 6-inch lateral connection. 

 

2.02 HYDRANT ACCESSORIES  

A. Extension Kit 

1. Length as needed to meet finish grade or as specified. 

2. Sized for 5 ¼ inch hydrant. 

3. Shall include all necessary accessories to raise hydrant in increments of 6-inches 

including stem, barrel, stainless steel extension stem coupling, extension flange, o-rings, 

gaskets, bolts and nuts, pins and hydrant lubricating oil. 

B. Safety Flange Repair Kit 

1. Sized for 5 ¼ inch hydrant. 

2. Shall include all components needed to restore hydrant to service including safety flange, 

gaskets, bolts and nuts, or-rings, couplings, hydrant lubricating oil and pins. 

 

PART 3 

EXECUTION 

3.01 HYDRANT LOCATIONS 

A. All hydrant locations shall be subject to field location approval by the Town of Franklin. 

 

3.02  INSTALLATION 

A. Hydrant branch connections shall be properly restrained using grip-type joint restraints with 

thrust blocks. 

B. Thrust blocking shall be placed behind the shoe of the hydrants taking care not to block the drain 

outlets. 

C. The hydrant drainage pit shall be approximately three (3) feet in diameter and filled with 

compacted crushed stone.  While backfilling additional crushed stone shall be placed to at least 

six (6) inches above the hydrant drain ports. 

D. After being thoroughly cleaned, all iron work set below ground shall be painted with two coats of 

asphalt varnish as specified in AWWA C504. 

E. The hydrant shall be set plumb and to proper grade and shall remain properly supported until it is 

backfilled. 

F. After the hydrant has been set, it shall be entirely draped with burlap and remain covered until the 

water distribution system has been accepted and put into service. 

 

END OF SECTION 
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SECTION 02650 

THRUST BLOCKS AND JOINT RESTRAINTS 

PART 1 

GENERAL 

1.01 DESCRIPTION 

A. Work included: Provide thrust blocks and joint restraints as required. 

 

1.02 SUBMITTALS 

A. The Contractor shall submit shop drawings to the Department of Public Works which shall 

contain the following for each type of restraint to be furnished: 

1. Manufactures’ catalog cut. 

2. An exploded view diagram with a materials list. 

3. Performance characteristics with indication that it meets or exceeds the standards 

specified herein. 

4. Recommended spare parts and accessory list. 

 

PART 2 

MATERIALS 

2.01 JOINT RESTRAINTS 

A. Mechanical joint restraint shall be Megalug 1100 Series as manufactured by EBAA Iron, Inc., 

Eastland, Texas, Ford/Uniflange 1400 Series, US Pipe MJ Field Lok or an approved equal. 

1. Glands shall be manufactured of ductile iron conforming to ASTM A536. 

2. Heat treated to a minimum hardness of 370 BHN. 

3. Shall have a minimum working pressure of 350 psi for pipe diameters up to 16 inches 

with a minimum safety factor of 2:1. 

4. Twist-off nuts. 

5. Size as specified. 

6. Lugs contoured to resist point loading of pipe. 

7. With accessory kit. 

8. Shall be manufactured in North America. 

B. Ductile iron pipe shall have rubber-gasket push-on joint or rubber gasket mechanical joint.  

Rubber-gasketed joints shall conform to AWWA C111.  Gaskets shall be SBR. 

 

2.02 CONCRETE 

A. Concrete shall have a minimum concrete strength of 3500 psi after 28 days. 
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PART 3 

EXECUTION 

3.01 THRUST BLOCKS 

A. Concrete thrust blocks shall be provided at all hydrants and fittings. 

1. The backs of thrust blocks shall be placed against undisturbed earth and the sides shall be 

formed. 

2. Felt roofing paper shall be placed to protect pipe joints. 

3. Concrete shall not be placed over bolts or nuts. 

 

3.02 JOINT RESTRAINTS 

A. Mechanical joint restraint devices shall be installed at all fittings in accordance with the 

manufacturers written instructions. 

 

END OF SECTION 

 

 

SECTION 02660 

SERVICE CONNECTIONS  

PART 1 

GENERAL 

1.01 SUMMARY 

A. Work included: Furnish potable water service connections as required. 

 

1.02 SUBMITTALS 

A. The Contractor shall submit shop drawings which shall contain the following: 

1. Manufactures’ catalog cut. 

2. An exploded view diagram with a materials list. 

3. Performance characteristics with indication that it meets or exceeds the standards 

specified herein. 

4. Recommended spare parts list. 

 

1.03 STANDARDS 

A. The following Standards form a part of these Specifications as referenced: 

1. AWWA C800 Underground Service Line Valves and Fittings. 

2. ASTM B-88 Type K Copper Tubing 
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3. AWWA C901  Standard for Polyethylene (PE) Pressure Pipe and Tubing, 1/2 In. (13 

mm) Through 3 In. (76 mm), for Water Service 

 

PART 2 

PRODUCTS 

2.01 GENERAL 

A. All materials shall be manufactured in North America. 

B. The Franklin Department of Public Works has standardized on the following products listed in 

this Section for service connections. 

C. Any brass part of fittings or valves in contact with potable water shall be made of a “Lead Free" 

brass, defined as CDA Copper Alloy No. C89520 or C89833 in accordance with the chemical and 

mechanical requirements of ASTM B584 and AWWA C-800.  “Lead Free” brass alloy shall 

contain no more than twenty-five one hundredths of one percent (0.25%) total lead content by 

weight. 

 

2.02 SERVICE TUBING 

A. Copper Tubing 

1. Conform to ASTM B-88. 

2. Type K annealed (soft). 

3. Minimum diameter of 1-inch. 

4. Seamless. 

5. Shall be manufactured in North America. 

B. Plastic 

1. Comply with AWWA C901, ASTM D3350 and D2737. 

2.  “Copper sized” outer diameter. 

3. Tracing wire shall be attached to the outside of the piping not incorporated into the 

plastic piping. The tracer wire should be taped to the pipe every 8 to 10 feet. 

4. Blue color, HDPE, SDR9, and have a minimum working strength of 200 psi, 600 psi 

bursting strength. 

5. Single piece without breaks or couplers up to 500 linear feet. 

6. Fittings for plastic pipe shall be waterworks brass-compression style meeting or 

exceeding AWWA C800.  Compression joints shall provide watertight seal up to 300 psi.  

Setscrew compression joints shall not be allowed. 

7. Ball valves on plastic tubing must be accompanied by stainless steel insert stiffeners. 

8. Shall be manufactured in North America. 

 

2.03 CORPORATION STOPS 

A. Corporation Stop: Shall be as manufactured by Mueller Co., Red Hed, McDonald or approved 

equal. 

1. Comply with ANSI/AWWA C800-89 (ASTM B62 – Index 115 85-5-5-5) and the latest 

revisions thereto. 



SP-19 

 

2. Any brass part of the corporation in contact with potable water shall be made of a “Lead 

Free" brass, defined as CDA Copper Alloy No. C89520 or C89833 in accordance with 

the chemical and mechanical requirements of ASTM B584 and AWWA C-800.  “Lead 

Free” brass alloy shall contain no more than twenty-five one hundredths of one percent 

(0.25%) total lead content by weight. 

3. Cast alloy “lead free” brass body. 

4. One piece cap and stem 

5. Ball type with Teflon ball full opening to provide maximum flow capacity and ease of 

turning. 

6. Integral checks for 90 degree rotation only. 

7. Double O-ring seals. 

8. 300 psi working pressure. 

9. AWWA taper thread for inlet and CTS compression end(s) (Mueller type) at outlet. 

10. Not inverted Key. 

11. Positive shut off. 

12. Quick style connections. 

13. Open Counter Clockwise (Left).  

14. Shall be manufactured in North America. 

 

2.04 CURB STOPS 

A. Curb Stops shall be as manufactured by Mueller Co.; 300 Ball Type, (Model No. B-25209), Red 

Hed, Ford Meter Box Company or an approved equal. 

1. Comply with ANSI/AWWA C800-89 (ASTM B62 – Index 115 85-5-5-5) and the latest 

revisions thereto. 

2. Any brass part of the curb stop in contact with potable water shall be made of a “Lead 

Free" brass, defined as CDA Copper Alloy No. C89520 or C89833 in accordance with 

the chemical and mechanical requirements of ASTM B584 and AWWA C-800.  “Lead 

Free” brass alloy shall contain no more than twenty-five one hundredths of one percent 

(0.25%) total lead content by weight. 

3. Cast alloy “Lead Free” brass body. 

4. One piece cap and stem. 

5. Ball type with Teflon ball full opening to provide maximum flow capacity and ease of 

turning. 

6. Integral checks for 90 degree rotation only. 

7. Double O-ring seals. 

8. 300 psi working pressure. 

9. Compression end(s) (Mueller type) for CTS OD tubing. 

10. Not Inverted Key. 

11. No drain hole. 

12. Positive shut off 

13. Quick style connections. 

14. Open Counter Clockwise (Left). 

15. Shall be manufactured in North America. 
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2.05 CURB BOXES 

A. Curb boxes shall be as manufactured by Bibby Ste-Croix, Bingham & Taylor, McDonald or an 

approved equal. 

1. Two (2) piece slide type with one (1) piece lid. 

2. Lid shall have a minimum weight of 1.4 pounds. 

3. Six (6) foot/five and one half (5 ½) foot bury with arch pattern base. 

4. Buffalo style. 

5. Shall be manufactured in North America. 

 

2.06  SERVICE SADDLE 

A. Service saddles shall be double band or double strap type with a ductile iron body conforming to 

ASTM A-536, Grade 65-45-12. 

1. Threaded opening shall be CC (AWWA C800). 

2. Finished epoxy coat of 10 mils minimum. 

3. Bolts, nuts and washers shall be type 304 (18-8) stainless steel. 

4. Gaskets shall be virgin NBR compounded for water and sewer service. 

5. Straps shall be type 204 (18-8) stainless steel with coated threads to prevent galling.  

6. Shall be rated for 200 psi working pressure. 

7. Shall be manufactured in North America. 

 

2.07 ACCESSORIES 

A. Service Box Telescoping Top Riser 

1. Shall extend to 12-inches with ring. 

2. Shall be manufactured in North America. 

 

PART 3 

EXECUTION 

3.01 HANDLING 

A. The Contractor shall take care not to damage pipe by impact, bending, compression or abrasion 

during handling and installation. 

B. Tubing which is kinked shall not be installed. 

 

3.02 INSTALLATION 

A. General 

1. Minimum cover from finish grade shall be 5 feet. 

2. Installed a minimum of ten (10) feet from any sewer. 

3. Where a water service passes through a foundation wall or floor slab, the service shall be 

installed in a PVC sleeve extending through the foundation wall. 

4. Tubing shall be laid perpendicular to the water main and to the property line. 
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5. Service saddle shall be used as required by the Town of Franklin.  Any connection made 

to an asbestos concrete (AC) water pipe shall be tapped with a saddle. 

B. Plastic Pipe 

1. Piping shall be bedded and surrounded by 12-inches of sand. 

2. Tracing wire shall be exposed at ground level at the curb box and through the building 

foundation. 

3. Blue magnetic traceable marking tape with a minimum 2-inch width shall be installed 12 

inches above the complete plastic water service line. 

4. Pipe shall be attached and anchored to copper piping before attachment to the water 

meter. 

C. Curb Stops and Boxes 

1. Place valve box over stop, taking care that it is installed plumb. 

2. Curb stops shall be key checked after adjustment of curb box to final grade.  If curb stop 

is not centered in the box the box shall be removed and reset over the curb stop. 

 

END OF SECTION 

 

 

SECTION 02675 

DISINFECTING WATER MAINS 

PART 1 

GENERAL 

1.01 DESCRIPTION 

A. Work Included:  Disinfecting water mains and their appurtenances, as required. 

B. The procedure for disinfecting water mains, as described in this section, generally consists of the 

following steps: 

1. Flushing the new water mains. 

2. Filling the new water mains with chlorinated water. 

3. Disinfecting the new water mains with chlorine solution. 

4. Flushing the chlorinated water from the new water mains. 

5. Taking samples for bacteriological analysis. 

6. Testing the samples at a state certified laboratory. 

7. Placing the new water mains into service. 

 

1.02 SUBMITTALS 

A. The Contractor shall prepare a plan for disinfecting water mains and their appurtenances that 

describes the proposed schedule, the location of all sampling and flushing points, and the overall 

procedure for disinfecting.  The plan shall also present the proposed chemicals to be employed, 

the strength of the chemicals and the equipment employed to apply them.  The plan shall be 
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presented to the Department of Public Works for review not less than two weeks prior to the 

proposed time for disinfecting the water mains. 

B. Copies of all test results, as specified herein, shall be submitted directly to the Water 

Superintendent from the laboratory that conducted the tests. 

 

1.03 STANDARDS 

A. The following standards are referenced, in part, in  this specification: 

1. Specific sections, or portions thereof, of AWWA C651 (latest revision) Disinfecting 

Water Mains, as further described herein. 

 

1.04 COST OF DISINFECTING WATER MAINS 

A. All costs associated with disinfecting water mains, including water, chemicals and bacteriological 

analysis of samples, as further described in this Section, shall be paid for by the Contractor. 

 

PART 2 

MATERIALS 

2.01 WATER 

A. Water for flushing of water mains, preparation of chlorine solutions and filling of water mains for 

disinfection shall be potable drinking water. 

 

2.02 CHEMICALS 

A. Chlorine for preparation of chlorine solutions for disinfection shall be sodium hypochlorite or 

calcium hypochlorite and shall conform to the requirements of ANSI/AWWA B300. 

B. Chlorine solutions shall be neutralized prior to disposal using sodium bisulfite, sodium sulfite or 

sodium thiosulfate. 

 

2.03 WATER SAMPLE BOTTLES 

A. Sterile water sample bottles shall be obtained from a state certified laboratory. 

1. Sterile bottles for bacteriological analyses shall be treated with sodium thiosulfate to 

neutralize any residual chlorine. 

2. Two samples are required at each specified sampling point.  One sample shall be 

analyzed for the presence of coliform bacteria and one sample shall be analyzed for the 

presence of heterotrophic plate count (HPC) bacteria. 
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PART 3 

EXECUTION 

3.01 WATER MAIN DISINFECTING 

A. After completion of all water main related construction, except water service connection 

installation, all water mains, valves, hydrants, hydrant connections and other appurtenances 

installed under this Contract shall, be disinfected in accordance with AWWA Standard C651, 

Section 4.4.3 (Continuous Feed Method), as modified herein. 

1. All existing hydrants and valves shall be operated by Franklin Water Department 

personnel only.  The contractor is not permitted to operate Town owned hydrants and 

valves. 

2. Taps for flushing, chlorination and sampling shall be installed by the Contractor at no 

additional expense to the Town of Franklin. 

3. Flush the new water mains with potable water to remove any contaminants and debris 

that may have entered the water mains during construction. 

4. The flushing velocity in the new water mains shall not be less than 2.5 feet per second.  

In the absence of a flow meter, flow rate shall be determined either by placing a pitot 

gage at the discharge or by measuring the time to fill a container of a known volume  

5. Prepare a chlorine solution that will be continuously fed into the potable water that is 

used to fill the new water mains. 

6. The chlorine solution shall be applied to the new water mains with a chemical feed pump 

designed to feed chlorine solutions. 

7. Completely fill the new water mains with the chlorinated, potable water to remove any 

air pockets.  The point of application shall be no more than 10 feet downstream from the 

beginning of the new water mains. 

8. The chlorine solution shall be of sufficient strength to provide a minimum residual 

chlorine concentration of 25 milligrams per liter (mg/l) in the filled water mains. 

9. New valves and hydrants shall be operated to insure their proper disinfection. 

10. Isolation valves shall be maintained in a closed position to prevent chlorinated water 

from entering the existing water distribution system. 

11. Chlorinated water shall remain in the main for a minimum of 48 hours.   

12. The minimum residual chlorine concentration at the end of the 48 hour holding period 

shall be 10 mg/l. 

13. After the 48-hour retention period, chlorinated water shall be flushed from every hydrant 

branch on the main until the chlorine concentration leaving the main is no higher than 

that generally in the system or less than 1.0 mg/l. 

14. Chlorinated water shall be discharged in a manner that will not adversely affect flora and 

fauna or drainage courses and shall conform to applicable State regulations for waste 

discharge. 

15. Chlorinated water that is flushed from the mains shall be neutralized by the addition of a 

dechlorinating agent so that the residual chlorine concentration is zero. 

16. The location of the discharge for the dechlorinated water shall be approved by the 

Department of Public Works. 
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3.02 BACTERIOLOGICAL TESTS 

A. A minimum of 24 hours after flushing and before the new water mains are placed in service, the 

Contractor shall collect water samples for testing of the bacteriological quality of the water. 

1. No hose or fire hydrant shall be used in the collection of samples. 

2. A sampling tap shall consist of a standard corporation stop installed in the main with a 

PVC gooseneck assembly. 

3. Samples for bacteriological testing shall be collected in sterile bottles treated with sodium 

thiosulfate and furnished by the state certified laboratory that will perform the tests. 

4. A private company specializing in this field shall chlorinate the main, take the samples 

and have the same tested by an approved laboratory. 

5. Unless otherwise directed by the Department of Public Works, the minimum number of 

samples for bacteriological analysis shall be as follows: 

a. One sample every 1,000 linear feet of newly installed water mains. 

b. One sample at the end of the newly installed water mains. 

c. One sample at each branch. 

B. All bacteriological tests shall be performed by a state certified laboratory. 

1. Two bacteriological tests shall be performed on all samples: 

a. one coliform bacteria, and 

b. one heterotrophic plate count (HPC) bacteria. 

2. Test results on all samples and a copy of the chain of custody shall be mailed directly 

to the Franklin Water Department from the laboratory. 

3. The disinfection procedure shall be considered satisfactory only if the results of all tests 

confirm the following: 

a. the absence of coliform bacteria in all samples taken and  

b. the HPC bacteria are 10 or less colony forming units per milliliter (cfu/ml) in 

all samples taken. 

4. The new water mains may be placed in service if the results of the disinfection 

procedure are satisfactory and the Water Department has granted permission. 

5. If the initial disinfection procedure fails to produce satisfactory results, the new water 

mains shall be flushed and resampled as described above.  If the test results from the 

resampling also fail to produce satisfactory results, the entire disinfection procedure 

shall be repeated. 

 

END OF SECTION 
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SECTION 02676 

TESTING WATER PIPING SYSTEMS 

PART 1 

GENERAL 

1.01 DESCRIPTION 

A. Work Included: Provide pressure/leakage tests as required. 

 

1.02 STANDARDS 

A. The following American Water Works Association Standard shall form a part of this specification 

as referenced: 

1. AWWA C600 Installation of Ductile Iron Water Mains and Their Appurtenances. 

 

PART 2 

PRODUCTS 

2.01 WATER 

A. The Department of Public Works shall furnish water free, for flushing and testing the water main, 

if hydrants or other connection points are convenient to the work.  Otherwise, the Contractor shall 

be responsible for securing an acceptable potable water supply at no additional cost to the Town 

of Franklin. 

 

PART 3 

EXECUTION 

3.01 TESTING 

A. A formal pressure/leakage test shall be required of the water mains, valves and appurtenances in 

the system constructed. 

1. The pressure/leakage test shall be conducted in accordance with these specifications and 

the applicable requirements of AWWA C600, Section 4. 

2. Where any section of a water main is provided with concrete thrust blocks, the test shall 

not be made until at least 5 days have elapsed since the concrete was placed. 

3. If high-early-strength cement is used in the concrete thrust blocks, the test shall not be 

made until at least 2 days have elapsed since the concrete was placed. 

4. Prior to testing, the pipe line or section thereof, the section to be tested shall be 

thoroughly flushed, and all air expelled.  All air shall be expelled by appropriate methods 

including the use of corporation stops installed by the Contractor, at no additional cost to 

the Department of Public Works, at high points along the water main. 

5. After all the air has been expelled, and the corporation stops closed, the test pressure shall 

be applied by means of a pump connected to the pipe. 
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6. The pump, pipe connections, and all necessary apparatus including the gages, shall be 

furnished by the Contractor. 

7. Unless otherwise specified the test pressure shall be 150 psi or 150 percent of the 

working pressure, whichever is greater, but in no case shall the pressure exceed 250 psi. 

8. This pressure shall be maintained for 2 hours. 

9. Any excessive indicated leakage, as determined by the pressure test, shall be located and 

repairs made.  The total leakage from the pipeline or sections thereof shall not exceed the 

amount shown in Table 1 of this Specification Section in accordance with AWWA 

standards. 

10. Should the pipe line or sections thereof not come within the permissible leakage limits, 

the Contractor (at his own expense) shall be required to excavate and locate the source of 

leakage and make repairs. 

11. After the Contractor has notified the Franklin Water Department that repairs have been 

made, the test shall be repeated until the pipeline or sections thereof are within the 

allowable leakage. 

Table 1 

Ductile and Gray Cast Iron Mains 

Allowable Leakage per 1000 Ft. 

Avg. Test  Nominal Pipe Diameter (inches) 

 Pressure 

   (psi)          6    8   10  12  16  20  24 

 

       350  0.84 1.12 1.40 1.69 2.25 2.81 3.37 

       300  0.78 1.04 1.30 1.56 2.08 2.60 3.12 

       250  0.71 0.95 1.19 1.42 1.90 2.37 2.85 

       200  0.64 0.85 1.06 1.28 1.70 2.12 2.55 

       150  0.55 0.74 0.92 1.10 1.47 1.84 2.21 

       100  0.45 0.60 0.75 0.90 1.20 1.50 1.80 

 

* Leakage allowable based on gallons per hour per 1000 feet of main. 

 

END OF SECTION 
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METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

 

All earthwork related to water distribution systems including pipe bedding and cover shall be incidental to 

the individual water system items in the contract except gravel borrow as required by the Engineer to 

replace unsuitable materials shall be paid for under Item 151 – Gravel Borrow. If the Town supplies 

additional material to be used as backfill to replace unsuitable materials, no extra payment will be made. 

Water pipe will be measured along the axis of the pipe without deduction for the space occupied by 

valves or fittings. 

Water pipe will be paid for at the unit bid price per linear foot which shall be full compensation for 

furnishing and installing all pipe, bends, fittings, and appurtenances including insulation, excavation, 

removal and disposal of unsuitable material, backfilling, furnishing and installing processed gravel sub 

base for roadways, compacting, compaction testing, dewatering, environmental controls (including 

temporary siltation controls and sedimentation control devices to control sediment laden groundwater), 

transition couplings, joint restraints and thrust blocks, connections to and all capping and abandoning 

and/or removal of existing ductile iron, cast iron, or asbestos cement water mains, removal and stacking 

of existing hydrants, gate and curb boxes, installation and removal of temporary restrained cap or other 

fittings for disinfection and pressure testing, dust control, sheeting and bracing, disinfection and testing, 

cleanup and restoration of all areas disturbed by the Contractor’s operations and not included under 

another item, all as required. 

Gates and gate boxes, and curb stops and boxes shall be paid for at the unit bid price per each which shall 

be full compensation for furnishing and installing all required materials and including excavation, 

removal and disposal of unsuitable material, backfilling, furnishing and installing processed gravel sub 

base for roadways, compacting, compaction testing, dewatering, environmental controls, dust control, 

sheeting and bracing, removal and stacking of existing gate boxes and curb boxes, and casting 

adjustments required during trench paving.  
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ITEM 310.            FACTORY INSULATED 8 INCH D.I. WATER PIPE                FOOT 

 

The work to be done under these Items shall conform to the relevant provisions of Section 301 and the 

following: 

All water main work is to be completed in accordance with Town of Franklin Department of Public 

Works specifications and as required below 

Where proposed water pipe will have 4.5-feet or less of cover, 8-inch cement lined ductile iron (CLDI) 

pipe shall be factory insulated with GF Urecon PE Casing Jacket with Standard U.I.P® System for Above 

Grade Piping, or approved equal. The 8-inch CLDI pipe shall meet all requirements of item 302.08.  

The insulation shall be a factory applied, two-layer system.  

The first layer shall consist of: 

A. A rigid polyurethane foam insulation: 

1. Approximately 2-inches thick; 

2. Thermal conductivity of 0.14-0.17 Btu·in/ft2·hr·˚F (ASTM C518);  

3. Temperature range of cryogenic to 200˚F; and  

4. Density of 2.2-3.0lbs/ft3 (ASTM D1622). 

This layer shall be surrounded by:  

A. A High Density Polyethylene Casing: 

1. 150-300 mils thick 

2. Polyethylene compound shall be UV inhibited with minimum 2% (maximum 2.8%) well 

dispersed carbon black,  

3. Manufactured in accordance with ISO 9001-2001 Quality Management Program. 

All associated joints, bends, fittings, and couplings shall be insulated as per the pipe manufacturer’s 

recommendations. Insulation kits for fittings shall consist of rigid polyisocyanurate or polyurethane foam 

half shells complete with a heavy polymer protective coating on the outside surfaces. All insulation kits 

shall be supplied complete with silicone caulking, stainless steel bands and gear clamps. Installation shall 

be per the manufacturer’s recommendations.  

Pipe Support System 

The pipe support system shall meet the following standards: 

Ductile Iron Pipe Research Association (DIPRA) Design of Ductile Iron Pipe on Supports, Manufacturer 

Standardization Society (MSS) Standard Practice SP-69 Pipe Hangers and Supports – Selection and 

Application, and ASTM F708 Design and Installation of Rigid Pipe Hangers.  

Stainless steel concrete anchor bolts shall be used to secure supports with steel brackets and straps to the 

downstream headwall to support the relocated water pipe across the culvert. Installation and selection of 

bracket and clamp models should be as required by the manufacturer for load and size and shall include 

all labor, materials, and equipment. The selected pipe support system materials should not promote 

galvanic action and shall electrically insulate the pipeline from the pipe supports. The supports shall 

prevent lateral and vertical movement. Supports should be provided behind each bell joint and at a 

nominal spacing of ten feet on center (i.e. a minimum of two supports per pipe length).  
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ITEM 310. (CONTINUED) 

 

The Medium Welded Steel Bracket with hot-dip galvanized finish from Anvil, or an approved equal, shall 

be used to secure the insulated water pipe to the downstream culvert wall. Approved equal shall be a steel 

bracket comprised of carbon steel with a hot-dip galvanized finish able to withstand the load of the 

insulated water pipe.  

 

A Model G2000 Pipe Clamp Shield Guide Strap from Pipe Shields Inc., or an approved equal, shall be 

used to secure the insulated water pipe to the bracket. Approved equal shall have the ability to securely 

accommodate the insulated water pipe, securely connect to the selected bracket, and shall have a hot 

dipped galvanized coating.  

 

Final design of the proposed water main insulation and installation shall be submitted by the Contractor 

and approved by the Engineer 

 

METHOD OF MEASUREMENT 

 

Item 310. Factory Insulated 8 Inch D.I. Water Pipe shall be measured by the FOOT along the axis of the 

pipe without deduction for the space occupied by valves or fittings.  

 

BASIS OF PAYMENT 

 

Item 310. Factory Insulated 8 Inch D.I. Water Pipe shall be paid for at the unit bid price per FOOT which 

price shall be full compensation for furnishing and installing all pipe, bends, fittings, and appurtenances 

including insulation, excavation, removal and disposal of unsuitable material, backfilling, furnishing and 

installing processed gravel sub base for roadways, compacting, compaction testing, dewatering, 

environmental controls (including temporary siltation controls and sedimentation control devices to 

control sediment laden groundwater), transition couplings, joint restraints and thrust blocks, and specialty 

fittings, connections to and all capping and abandoning and/or removal of existing ductile iron, cast iron, 

or asbestos cement water mains, removal and stacking of existing hydrants, gate and curb boxes, 

installation and removal of temporary restrained cap or other fittings for disinfection and pressure testing, 

dust control, sheeting and bracing, disinfection and testing, cleanup and restoration of all areas disturbed 

by the Contractor’s operations and not included under another item, all as required. The pipe support 

system for attachment to the downstream culvert headwall and all associated brackets, supports, straps 

will be paid for under Item 960.1 – Structural Steel – Coated Steel.  
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ITEM 620.12 GUARDRAIL, TL-2 (SINGLE FACED) FOOT 

 

GENERAL 

 

Work under this item shall conform to the relevant provisions of Section 601 of the MassDOT Standard 

Specifications for Highways and Bridges and the following: 

 

Work shall include the furnishing and installing TL-2 Guardrail at locations indicated on the Plans and as 

required by the Engineer in conformance with the dimensions and details shown on the Plans. 

 

METHODS 

 

Guardrail shall be installed per the relevant MassDOT Construction Details. In the event that the Contractor 

needs to minimize disturbance of utilities or other items adjacent to the location of a guardrail post, as 

required by Engineer and Utility Companies, the Contractor shall install guardrail posts without the use of 

heavy equipment.  

 

METHOD OF MEASUREMENT 

 

Item 620.12 shall be measured per FOOT of actual guardrail installed and accepted by the Engineer, 

complete in-place.   
 

BASIS OF PAYMENT 

 

Item 620.12 shall be paid for at the Contract Unit Price per FOOT of actual guardrail installed and accepted 

by the Engineer, complete in-place. This item shall include full compensation for all labor, equipment, 

materials, and incidentals required to complete the work described under this Item.  
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ITEM 634.11 STEEL THRIE BEAM HIGHWAY GUARD FOOT 

 

GENERAL 

 

Work under this Item shall conform to the relevant provisions of Section 601 of the Standard Specifications 

and the following: 

 

Work under this Item shall include installation of double nested steel thrie beam at locations indicated on the 

Plans and as required by the Engineer in conformance with the dimensions and details shown on the Plans. 

This work includes all required steel guardrail posts and shall include two sections of MassDOT standard steel 

thrie beam highway guard, where one section is nested inside the other. All guardrail materials/hardware and 

installation procedures shall be in accordance with relevant MassDOT Standard Construction Details and 

additional details provided in the Construction Drawings. 

 

METHOD OF MEASUREMENT 

 

Item 634.11 shall be measured per FOOT of actual guardrail installed and accepted by the Engineer, 

complete in-place.   
 

BASIS OF PAYMENT 

 

Item 634.11 shall be paid for at the Contract Unit Price per FOOT of actual steel thrie beam highway guard 

installed and accepted by the Engineer, complete in-place. This item shall include full compensation for all 

labor, equipment, materials, and incidentals required to complete the work described under this Item.  
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ITEM 697.2 FLOATING SILT FENCE FOOT 

 

GENERAL 

 

Work under this Item shall conform to the relevant provisions of Section 670 of the Standard Specifications 

and the following: 

 

Work under this Item shall include installation, maintenance, and removal of a temporary floating silt fence to 

prevent any sediment disturbed during construction from reaching adjacent waterways and to prevent any 

further sediment dispersion into Miscoe Brook.  The fence shall be installed downstream of the existing culvert, 

as shown on the plans. 

 

MATERIALS 

 

Floating silt fence shall be made of a woven polypropylene with a minimum 200 lb. tensile strength. The 

Contractor shall submit to the Engineer, for review and approval, product specifications and technical data 

provided by the manufacturer, prior to installation. The fence shall be continuously weighted at the bottom to 

maintain a vertical submerged position. Anchors shall be placed at both ends of the curtain and at intermediate 

locations, as necessary, to hold the fence securely in place. The fence shall be installed to withstand the forces 

of the flow of the waterway. 

 

INSTALLATION 

 

Floating silt fence shall be installed before construction begins and earth is disturbed.  Silt fences shall be 

inspected and approved by the Town of Franklin Conservation Commission Agent after installation and prior 

to commencement of further construction activities. 

 

The Contractor shall inspect silt fence weekly to ensure continuous effectiveness.  The Contractor shall always 

maintain the intent of the fence by making any/all necessary adjustments, should the need arise.  If any part of 

the fence becomes damaged or dislodged, construction activities shall be halted until all deficiencies are 

corrected by the Contractor with no additional compensation.  The floating silt fence shall be removed after all 

construction activities are completed and in such a way that no collected sediment is dispersed into waterways. 

 

METHOD OF MEASUREMENT 

 

Item 697.2 shall be measured per FOOT installed. 

 

BASIS OF PAYMENT 

 

Item 697.2 shall be paid for at the Contract unit price per FOOT installed.  This item shall include full 

compensation for all labor, equipment, maintenance, materials, and incidentals required to complete the work 

for the duration of the Contract. 

 

No separate payment will be made for any adjustments or repairs that may be required to provide a floating silt 

fence that is continuously effective for the duration of construction. 

 

No separate payment will be made for the removal of the floating silt fence. 
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ITEM 698.1 GEOTEXTILE FABRIC FOR STABILIZATION SQUARE YARD 

 

GENERAL 

 

The work under this Item shall conform to the Standard Specifications of Section M9.50.0 for the intended 

application, and the following: 

 

The work under this item shall consist of furnishing and placing of geotextile fabric for stabilization under the 

crushed stone beneath the precast three-sided culvert and wingwall footings as shown on the Plans and as 

directed by the Engineer.  

 

The geotextile fabric shall be handled and installed per the manufacturer’s recommendations. 

 

MATERIALS 

 

Filter fabric shall be a material suitable for the intended applications and shall be selected from the most current 

version of the Qualified Construction Materials List (QCML) for Geotextile Fabrics found at: 

 

https://www.mass.gov/service-details/qualified-construction-materials-list 

 

METHODS 

 

Geotextile shall be placed in direct contact with soils without wrinkles or folds and shall be anchored on a 

smooth graded surface approved by the Engineer. The geotextile shall be placed in such a manner that 

placement of the overlaying materials will not excessively stretch or tear it. 

 

Adjacent geotextile sheets shall be joined by either sewing or overlapping. At roll ends, overlapped seams shall 

overlap a minimum of 12 inches, except when placed under water, where they shall overlap a minimum of 3 

feet. Adjacent rolls shall overlap a minimum of 12 inches. 

 

Care shall be taken during the placement of crushed stone to avoid stretching and subsequent tearing of the 

geotextile. Stones shall not be dropped from a height exceeding 3 feet. 

 

Field monitoring shall be performed to verify that the crushed stone placement does not damage the geotextile. 

 

Any section of fabric that is damaged shall be repaired in accordance with the manufacturer’s requirements and 

AASHTO M 288 and to the satisfaction of the Engineer or it shall be replaced at the Contractor’s expense. 

 

METHOD OF MEASUREMENT 

 

Item 698.1 shall be measured by the SQUARE YARD furnished and installed. Overlapping for seams and 

joints shall be measured as one layer of fabric. 

 

BASIS OF PAYMENT 

 

Item 698.1 shall be paid for at the contract unit bid price per SQUARE YARD furnished and installed. This 

item shall include full compensation for all labor, materials, equipment, and incidental costs required to 

complete the work.  

  

https://www.mass.gov/service-details/qualified-construction-materials-list
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ITEM 698.4 GEOTEXTILE FABRIC FOR PERMANENT 

EROSION CONTROL 

SQUARE YARD 

 

GENERAL 

 

The work under this Item shall conform to the Standard Specifications of Section M9.50.0 for the intended 

application, and the following: 

 

The work under this Item shall consist of furnishing and installing geotextile fabric below riprap 

embankments as shown on the Plans or as required by the Engineer. 

 

The geotextile fabric shall be handled and installed per the manufacturer’s recommendations.  

 

MATERIALS 

 

Filter fabric shall be a material suitable for the intended applications and shall be selected from the most current 

version of the Qualified Construction Materials List (QCML) for Geotextile Fabrics found at: 

 

https://www.mass.gov/service-details/qualified-construction-materials-list 

 

METHODS 

 

Geotextile shall be placed in intimate contact with soils without wrinkles or folds and shall be anchored on 

a smooth graded surface approved by the Engineer. The geotextile shall be placed in such a manner that 

placement of the overlaying materials will not excessively stretch or tear it. Adjacent geotextile sheets shall 

be joined by either sewing or overlapping. At roll ends, overlapped seams shall overlap a minimum of 12 

inches, except when placed under water, where they shall overlap a minimum of 3 feet. Adjacent rolls shall 

overlap a minimum of 12 inches. 

 

The Riprap placement shall begin at the toe of slope and proceed up the slope. Placement shall take place 

so as to avoid stretching and subsequent tearing of the geotextile. Stones shall not be dropped from a height 

exceeding 3 feet. 

 

Care shall be taken to avoid damage to the geotextile during handling and installation. Field monitoring 

shall be performed to verify that the riprap placement does not damage the geotextile.  

 

Any section of fabric that is damaged due to the Contractor’s operations shall be repaired in accordance with 

the manufacturer’s requirements and AASHTO M 288 and to the satisfaction of the Engineer or it shall be 

replaced at the Contractor’s expense. 

 

METHOD OF MEASUREMENT 

 

Item 698.4 shall be measured by the SQUARE YARD furnished and installed. Overlapping for seams and 

joints shall be measured as one layer of fabric. 

 

BASIS OF PAYMENT 

 

Item 698.4 shall be paid for at the contract unit bid price per SQUARE YARD furnished and installed. This 

item shall include full compensation for all labor, materials, equipment, and incidental costs required to 

complete the work. 

https://www.mass.gov/service-details/qualified-construction-materials-list


SP-35 

 

ITEM 755.35 INLAND WETLAND REPLICATION AREA LUMP SUM 

 

GENERAL 

 
The work under this item shall conform to the relevant provisions of Subsections 120, 770, 771 of the 

Standard Specifications and the following: 

 

Work under this item shall include furnishing material and the construction and maintenance of inland 

wetland replication areas as shown on the drawings and as required by the Engineer. Inland Wetland 

Replication Area shall hereafter be referred to as Replication Area. All work shall be in coordination with 

an approved Wetland Specialist. 

 

Replication Area shall be constructed after the bridge construction is completed unless otherwise 

approved by the Engineer, specified herein, or specified in permit conditions and approvals. Construction 

schedule shall be appropriate to planting and seeding season (see below). Changes to this schedule will 

require written approval from the Engineer.  

 

DESCRIPTION OF WORK  

 

Construction of the Replication Area shall be completed as shown on the plans. 

 

Replication Area shall be constructed to meet the requirements of all associated permits and certifications, 

including relevant performance standards of the Massachusetts Wetlands Protection Act (MGL C. 131, 

s40), Section 401 Water Quality Certification, and Section 404, U.S. Army Corps of Engineers Permit. 

 

The Contractor is responsible for protection and preservation of natural areas adjacent to the Replication 

Area both within and outside the project limits and for the duration of the Contract. Damage to soils or 

vegetation due to sedimentation, compaction, trampling, vehicles, storage of materials, or other 

negligence shall be repaired to the satisfaction of the Engineer and at the Contractor’s expense. 

 

The Wetland Specialist overseeing the wetland construction work shall not be from the same company as 

that planting, seeding, or participating in any aspect of the wetland construction.  

 

SUBMITTALS – DOCUMENTS 

 

Request for Conditional Acceptance: As specified below, a letter requesting Conditional Acceptance of 

the work and the site conditions shall be submitted to the Engineer.  

 

Request for Certificate of Compliance (Partial or Full): As specified below, shall be submitted to the 

Engineer for distribution to appropriate regulatory agencies.  

 

Request for Final Acceptance: As specified below, a letter requesting Final Acceptance of the work and 

the site conditions shall be submitted to the Engineer.  

 

Monitoring Reports: Reports shall be submitted to the Engineer as specified below. Reports shall be 

compensated under Item 755.76. 
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SUBMITTALS - MATERIAL  

 

Soil and Amendments  

 

No soil, compost, or other soil amendment imported to the work site shall contain seeds, roots, stems, or 

other viable parts of invasive plants.  

 

At least sixty (60) days prior to installation, the Contractor shall submit for approval all sources of soil 

and amendments, including compost, prior to ordering. Off-site sources shall be identified and available 

for inspection by the Wetland Specialist prior to transport of material to the site to verify that they are 

likely to be free of invasive plant species, including all viable plant parts.  

 

Samples of tested and approved wetland soil and soil amendments for soil texture, organic carbon content or 

other routine soil analysis parameters (e.g., pH, Cation Exchange Capacity, Percent Base Saturation) and Soil 

Organic Matter Analysis will be required if requested by the Engineer. The grab samples shall be collected by 

the Contractor or Wetland Specialist from multiple representative locations in the wetland topsoil mix 

following the “UMass Soil and Plant Tissue Testing Laboratory Sampling and Collection Protocols” (or 

equivalent certification paperwork provided by the soil supplier). The lab analysis shall be provided to the 

Engineer along with written certification from the Contractor or Wetland Specialist that the wetland topsoil 

was collected per the referenced protocol and meets the desired specification. The analysis and written 

certification of same shall be provided to the Engineer prior to placing the wetland topsoil in the Replication 

Area. 

 

Seed Mix  

 

Certificate of Materials from the supplier shall be submitted 30 days prior to seeding and must be 

approved prior to ordering materials. Seed species listed on the certificate shall include ecotype region 

(i.e., Asclepias incarnata, PA Ecotype).  

 

Seed Tag from the bag of seed used shall be submitted to the Engineer at the time of seeding. Seed tag 

shall include ecotype region and species, shall match the Certificate of Materials, include the name of the 

supplier, and date material was sent.  

 

Bill of Lading or Notarized Certificate of Compliance from the Supplier serving as proof of purchase 

shall be submitted if requested by the Engineer. Document shall include date of sale, quantity, lot number, 

and address of Supplier. This shall match the seed tag.  

 

Plant Certification  

 

Plant Certification shall be per the applicable requirements of Section 771, PLANTING TREES, 

SHRUBS AND GROUNDCOVER, of the latest edition of the Standard Specifications. The nursery 

source shall certify the provenance or origin of all plants. 

 

Other Material: Submittals shall be per the respective item.  
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MATERIALS  

 

Sediment Control Barrier and Erosion Control Measures  

 

Compost filter tube control barriers shall be per Item 767.121. 

 

Coir Log sediment barrier shall be made from coir fiber, bound by coir twine and be free of synthetic 

netting or chemical additives. Coir logs shall have an installed functional longevity of 2-5 years, be 

composed of 100% Coir 6.37 lbs/ft3, and be able to absorb 150-200% water by weight without 

experiencing physical alterations. Coir log sediment barrier shall be paid for Item 755.35.  

 

Temporary erosion control for disturbed areas adjacent to wetland shall be compost blanket, jute mesh, or 

seeding with an appropriate and approved mix  

 

Sediment and erosion controls shall be compensated under the respective items.  

 

Wetland Soil  

 

Wetland soil for the Replication Area may be either soil excavated from impacted wetland area or 

manufactured soil. 

 

If using soil from the impacted wetland area, soil shall be handled such that the original soil structure is 

preserved and shall not be compacted, screened, or otherwise processed. Wetland soil from the impacted 

wetland that is infested with invasive plant species shall not be used in the Replication Area, unless 

approved by the Wetland Specialist. To the extent possible, that infested soil shall be disposed of within 

the project limits in an upland area or buried at least three feet deep. 

 

Manufactured soil suitable for wetlands shall consist of on-site borrow from the proposed replication site 

(if approved by the Wetland Specialist) thoroughly mixed with compost to achieve a target organic 

carbon content of 10-12% by weight. Compost to soil ratio shall be 1:1 by volume. Off-site borrow may 

be used for mixing if approved in advance by the Engineer.  

 

No soil or soil amendment shall be brought on site without approval of the material source by the Wetland 

Specialist and the Engineer. Soils used in the replacement area shall be free of rocks greater than 4 inches 

in diameter.  

 

Plants  

 

Plant material shall conform to the applicable requirements of Section 771, PLANTING TREES, 

SHRUBS AND GROUNDCOVER, of the latest edition of the Standard Specifications and as amended 

below.  

 

Plants shall be native species, not cultivars. To the extent possible, plants shall originate from the 

applicable EPA Level III Ecoregion. 

 

Plant species and sizes to be included in the Replication Area shall be as specified on the plans.  
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Requests for substitutions shall be submitted in writing to the Engineer for review by the Wetland 

Specialist, MassDOT Landscape Architect, and, if required, the relevant regulatory agency at least thirty 

(30) days prior to planting. All proposed substitutes shall be in conformance with the requirements herein 

and suitable for the site conditions.  

 

Transplanting and plant material collected from the wild is prohibited unless approved in writing by the 

Engineer. Plants shall be selected from certified nurseries that have been inspected by state and/or federal 

agencies.  

 

Seed Mix  

 

Seeding shall conform to the Standard Specifications Subsection M6, ROADSIDE DEVELOPMENT 

MATERIALS.  

 

Conservation Seed Mix – Shade Tolerant Mix with Annual Rye  

 

 Botanical Name Common Name % PLS by Weight 

Grass    

 Elymus virginicus Virginia Wild Rye 20.00% 

 Panicum clandestinum 'Tioga' Deer Tongue 'Tioga' 20.00% 

 Festuca rubra Creeping Red Fescue 18.00% 

 Elymus riparius Riverbank Wild Rye 12.00% 

 Lolium multiflorum Annual Ryegrass 12.00% 

 Agrostis perennans Upland Bentgrass 5.00% 

 Carex vulpinoidea Fox Sedge 3.00% 

   90.00% 

Herb/Forb    

 Chamaecrista fasciculata Partridge Pea 4.00% 

 Rudbeckia hirta - VT ecotype Black-eyed Susan - VT 

ecotype 

3.00% 

 Penstemon digitalis Beard-tongue 1.00% 

 Aster prenanthoides Zig Zag Aster 0.50% 

 Aster laevis Smooth Aster 0.50% 

 Aster divaricatus White Wood Aster 0.50% 

 Solidago nemoralis Grey Goldenrod 0.50% 

   10.00% 

   100.00% 

 

Seeding Rate:  

 

Apply this mix at 30 lbs PLS/acre. 

No cover crop.  
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Wetland Seed Mix – Part Shade  

 

 Botanical Name Common Name % PLS by Weight 

Grass    

 Carex vulpinoidea Fox Sedge 32.50% 

 Elymus virginicus Virginia Wildrye 20.00% 

 Carex scoparia Broom sedge 15.00% 

 Carex lurida Shallow Sedge 12.40% 

 Cinna arundinacea Sweet Woodreed 7.00% 

 Juncus effuses Soft Rush 3.00% 

 Sparganium americanum Eastern Bur Reed 1.00% 

 Carex intumescens Bladder Sedge 1.00% 

 Scirpus cyperinus Woolgrass 0.50% 

   92.40% 

Herb/Forb    

 Verbena hastata Blue Vervain 4.00% 

 Helipsis helianthoides Oxeye Sunflower 2.00% 

 Eupatorium perfoliatum Boneset 0.50% 

 Vernonia noveboracensis New York Ironweed 0.50% 

 Lobelia siphilitica Great Blue Lobelia 0.30% 

 Penthorum sedoides Ditch Stonecrop 0.30% 

   7.60% 

   100.00% 

 

Seeding Rate:  

Species ecotype shall be as native to New England region as possible. Apply this mix at 20 lbs PLS/acre. 

Fertilizers shall not be used.  

 

Water  

 

The Contractor shall provide water and all equipment required at no extra cost. Water shall be suitable for 

irrigation and free from ingredients harmful to plants and wildlife. Water from the adjacent water bodies 

or waterways shall not be utilized. It is the Contractor's responsibility to correct injury or damage due to 

the lack of water, too much water, or use of contaminated water.  

 

Mulch/Topdressing for Seeding  

 

Hydromulch shall be per the manufacturer’s recommendations and shall be wood fiber or straw mulch 

only. Compost topdressing, if used, shall meet the material and submittal requirements of that Item and 

shall be applied as specified below. Mulch or compost topdressing for seeding shall be incidental to this 

item. 
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CONSTRUCTION METHODS & SEQUENCE 

 

SITE PROTECTION MEASURES  

 

Minimizing Damage  

 

The Contractor shall plan and execute operations in a manner minimizing the amount of excavated and 

exposed fill or other foreign materials that could be washed or otherwise carried into Replication Area 

and nearby resource areas.  

 

Construction of and access to the Replication Area shall minimize damage to existing vegetation and soils 

as specified herein. Damage to soils or vegetation shall be repaired to the satisfaction of the Engineer and 

at the Contractor’s expense. If required for soil remediation, tilling and the addition of compost shall be at 

the Contractor’s expense.  

 

The Contractor shall use boards, mats, or other approved material as necessary, to protect existing and/or 

new wetlands from compaction due to heavy foot traffic or if equipment is required to travel over wetland 

soil. All labor and materials required for protection and preservation of site shall be incidental to this 

item.  

 

Stockpiling of Soil  

 

Stockpiling of soil, including hydric soil for replication, shall be outside the wetland resource area and at 

least 100 feet from the edge of the wetland unless approved otherwise by the Engineer. Stockpiled soils 

shall be securely stabilized and contained. In the event that there is excess borrow, it shall be disposed of 

under Excavation, Item 120.1.  

 

Sediment Barriers  

 

Placement: Sediment barriers shall be installed along the downslope perimeter of the Replication Area 

beginning and ending in the surrounding upland so that no excavated material or disturbed soil can enter 

adjacent wetlands or waters. Where construction work is immediately upgradient of the wetland, barriers 

shall be located so as to protect the Replication Area until slopes are stabilized. Sediment barriers shall be 

in place and approved by the Engineer prior to excavation work. No work shall take place outside the 

barriers.  

 

Maintenance: The Contractor shall ensure that all sediment barriers function as intended and at all times 

per the specifications of those respective items.  

 

Existing Trees to Remain  

 

Tree protection shall be per the relevant specifications and as shown on the plans or as required by the 

Engineer. To protect root systems of existing trees to remain, the limits of the Replication Area may be 

adjusted, but the total area of replication required by the permits shall not be reduced. Access route may 

be adjusted as required.  

 

 

 

 



SP-41 

 

ITEM 755.35 (CONTINUED) 

 

Trees to be retained as snags (upright dead or dying trees left for wildlife habitat) within or adjacent to the 

Replication Area shall be as shown on the plans or as directed by the Wetland Specialist or Landscape 

Architect during the initial site walk. Trees to remain as snags shall be clearly marked prior to clearing. 

Trees that pose a potential fall hazard (i.e., are near a roadway) should have limbs and trunk cut such that 

the tree does not pose a fall hazard.  

 

Coarse woody debris in the form of cut trees, stumps, logs, and brush shall be incorporated as shown on 

the plans or as directed by the Wetland Specialist or Landscape Architect. On site material shall be 

selected and marked by the Wetland Specialist, retained on the project site, and placed as specified below 

under Incorporation of Coarse Woody Debris.  

 

All trees, stumps, or brush not specified to remain shall be removed and shall not be stockpiled in the 

wetland resource areas while awaiting disposal.  

 

Work shall be coordinated with Clearing or Tree Removal Item and compensated under that Item.  

 

PRE-WETLAND CONSTRUCTION SITE WALK  

 

Delineating the Replication Area and Access Route. The Contractor shall stake out the Replication Area 

boundaries and the intended access route and set grade stakes for approval by the Wetland Specialist and 

Engineer. Following staking and demarcation of areas, the Engineer and Wetland Specialist shall approve 

or modify as necessary the limits of work, the access route, final location and configuration of replication, 

grade stake elevations, proposed location of sediment barriers, and review proposed construction 

methods.  

 

As part of the delineation and approval process, the Wetland Specialist shall mark trees to be converted to 

snags, select course woody debris to be retained for re-use, and select rocks or other elements to be used 

for habitat features.  

 

Invasive Plants: As part of the initial site walk, the wetland to be impacted and the proposed replication 

site shall be inspected for the presence of invasive plants. If invasive plants are found they shall be 

addressed as described herein under Invasive Plants.  

 

SOIL WORK  

 

Final grades in the Replication Area shall meet the target elevations as shown on the Plans or as adjusted 

by the Wetland Specialist. If adjustments are required, a Request for Information (RFI) shall be submitted 

to the Engineer for approval. Adjustments shall be documented and included in the As-Built plans (if 

required) and/or other applicable required documents.  

 

Excavation & Grading  

 

When required by permits, the Wetland Specialist shall notify MADEP at least 72 hours prior to 

excavation.  
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Excavate replication area as shown on the drawings or to a depth of 12 inches if no depth is shown. 

Where replication area is adjacent to existing wetland, finish grade of replication shall match existing.  

 

Prior to placement of backfill, scarify subgrade to a depth of 4 to 6 inches.  

 

Soil in the proposed wetland areas that must be removed for grades to conform to the proposed elevations 

shall be stripped and disposed of, or, if suitable for reuse, be stockpiled in an approved location. 

Stockpiled soils shall be kept wet and not allowed to dry out. Procedures for maintaining appropriate 

moisture levels shall be documented by the Wetland Specialist and provided to the Engineer and the 

Contractor.  

 

Placement of Wetland Soil  

 

Following excavation and scarification and grading of sub-grade, and after the sub-grade elevations are 

approved by the Wetland Specialist, suitable soil previously removed or manufactured soil shall be spread 

over the proposed wetland areas as shown on the plans and as directed by the Wetland Specialist.  

 

Vehicles used to transport soil from offsite shall be washed or cleaned with air pressure to prevent exotic 

or invasive seeds or root fragments from contaminating the replication area.  

 

Final Grading  

 

The finished grade of the Replication Area shall be at an elevation that will provide a hydrologic 

connection between the Replication Area and adjacent resource areas. The hydrologic connection should 

be in keeping with restoring the intended function of the replacement wetland. The Contractor shall verify 

that this elevation is not at a level that could negatively alter the hydrology of an adjacent wetland. 

Microtopography in the form of hummocks, pits and mounds shall be as shown on the plans or as 

adjusted by the Wetland Specialist. Final elevations and grading of wetland soil shall be approved by the 

Wetland Specialist and the Engineer.  

 

To avoid compaction once soil has been placed, no heavy equipment shall travel across placed soil and no 

work shall occur in wet or moist soil. Soil that is compacted due to construction activities shall be 

replaced with soil as specified herein and at the Contractor’s expense.  

 

RESTORING VEGETATION  

 

Incorporation of Coarse Woody Material  

If specified within this Contract or if directed by the Wetland Specialist or Landscape Architect during the 

initial site walk, woody debris shall be incorporated into the Replication Area and/or adjacent upland 

buffer. Material shall be placed as shown on the plans or as directed following placement of wetland soil 

and prior to application of compost and/or seed. Woody material shall cover a minimum of 5-20 percent 

of the Replication Area, depending on whether it is a meadow or woodland wetland and how much wood 

is available from construction clearing. Where trees are cut for construction purposes, logs of a minimum 

length of 8 feet must comprise a minimum of 50% of the woody material left on site. Brush shall be 

included along with logs and stumps as directed. Woody material shall be placed in a deliberate and 

naturalistic manner.  
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Planting  

Following placement of wetland soil and approval of final grade and conditions, Replication Area shall be 

planted. Planting shall conform to SECTION 771 PLANTING TREES, SHRUBS AND 

GROUNDCOVER of the Division I Standard Specifications and as amended below.  

 

Planting Season shall be May 15-June 15 and September 1-November 1 unless approved following 

written request from the Contractor. Prior to planting, the Wetland Specialist shall approve the condition 

of the plant material and the method of installation and shall oversee the planting work. Replication Area 

shall be planted in the dry and according to the planting details within the range of target elevations and at 

the spacing shown on the Plans or, if spacing is not indicated on the Plans, at the direction of the Wetland 

Specialist. Unless otherwise noted on the Plans, final plant locations shall be determined on site and 

located with regard to expected hydrology, plant growth characteristics, habitat desired, and water 

protection.  

 

Plant material shall be installed as soon as possible after delivery. Plants stored on-site prior to installation 

shall be stored in the shade and watered twice daily up until time of installation. Plants showing signs of 

stress or compromised health may be rejected by the Engineer or Wetland Specialist with replacement at 

the Contractor’s expense.  

 

Plant material shall be furnished and installed as indicated including all labor, materials, plants, 

equipment, incidentals, re-setting of plants (frost heaves, etc.) irrigation, re-planting and clean up. If 

previously approved species 

 

Seeding  

Following placement of wetland soil and planting (if included), the Replication Area shall be seeded 

using one of the following methods:  

 

• Hand broadcast seed and straw mulch.  

• Seeding with hydromulch per the Standard Specifications and per the manufacturer’s directions. 

• Hand broadcast seed with compost topdressing pneumatically applied at the same time to ensure 

light cover of soil topdressing over seed.  

 

If required, seeding limits for different seed mixes shall be determined by the Wetland Specialist.  

 

PLANT ESTABLISHMENT AND INVASIVE MANAGEMENT  

 

Plants shall be watered as necessary to maintain healthy establishment. Plants that fail by September 1 

after spring planting or by May 15 after fall planting shall be replaced within the immediate or next 

planting period and at the Contractor’s expense.  

 

Seeding that fails to established shall be over-seeded as required by the Engineer. Excessive weed growth 

shall be pulled out by the roots or, with approval from the Engineer, cut prior to over-seeding. Weed 

control is incidental to this item.  

 

Invasive Plants: Corrective measures shall be taken to remove or treat invasive plant species in the 

Replication Areas. Invasive plants shall include those listed as invasive by Massachusetts Invasive Plant 

Advisory Group (MIPAG) and the US Army Corp of Engineer’s New England District’s Compensatory 

Mitigation Guidance. 
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If chemical treatment of invasive plants is necessary, the strategy for treatment shall be as determined 

under Item 102.3 Invasive Plant Management Strategy. That strategy shall be coordinated with the 

Wetland Specialist and all applicable permits and permitting agencies. Chemical application under 102.33 

Invasive Plant Management On-site shall be compensated under that Item and shall be for the duration of 

the contract only. 

 

CONDITIONAL ACCEPTANCE OF WORK  

 

Conditional Acceptance shall indicate approval of the wetland construction work and agreement that 

work has been done according to plan or modified as approved.  

 

Upon completion of construction, the Contractor shall submit a Request for Conditional Acceptance that 

includes a brief narrative from the Wetland Scientist demonstrating that the construction work was done 

according to plans (or how modified) and meets required permit conditions. The narrative shall include 

photo documention of pre-construction conditions as well as soil work, planting, and seeding. Seed tags 

shall be submitted as part of the Request for Conditional Acceptance.  

 

Upon receipt of a Request for Conditional Acceptance, the Engineer, the Wetland Specialist, and 

regulatory representative (if required) shall assess the Replication Area and surrounding areas. The 

following conditions shall be included in the narrative and reviewed as part of the on-site assessment of 

whether:  

 

• The final finished target elevations have been met and maintained. Areas that are too high or too 

low should be identified along with suggested corrective measures.  

• Hydrology meets performance standards.  

• Specified seed mix has been seeded. If inspected 30 or more days after seeding, seeded species in 

the wetland and adjacent upland shall show signs of good germination and healthy growth. 

• Planted woody and herbaceous species meet specifications and are establishing well.  

• Soils are stabilized and there is no sediment in the wetland and no channeling of slopes.  

• There are no invasive plants visible in the replication area.  

 

Upon approval that the work meets the above conditions, MassDOT will issue a letter of Conditional 

Acceptance. If the Wetland Replication work is not approved, MassDOT will issue a rejection letter 

requiring corrective actions. The Wetland Specialist shall recommend corrective actions. Work not 

approved shall be addressed by the Contractor at no extra cost.  

 

Wetland Specialist shall be compensated under Item 755.75. 

 

Erosion of adjacent slopes or the flow of sediments into the wetland between Conditional and Final 

Acceptance shall be immediately addressed by the Contractor.  

 

REQUEST FOR CERTIFICATE OF COMPLIANCE  

 

If required, a request for a Certificate of Compliance (Partial or Full) pursuant to the Massachusetts 

Wetlands Protection Act regulations shall be prepared and submitted to MassDOT within 30 days 

following Conditional Acceptance.  
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The Request for Certificate of Compliance shall include the following:  

 

• A brief narrative of the work on company letterhead signed by the Wetland Specialist. Narrative 

shall be in MS Word document and shall include substantive explanation that demonstrates 

compliance with EACH relevant permit condition. Narrative shall note variations from the 

originally permitted design.  

 

• As-built Drawings signed by the Contractor’s PE registered in the Commonwealth of 

Massachusetts. As-built drawings shall show hydrologic conditions, status of plantings and 

seeding, and shall include a narrative and minimum of 4 photographs documenting site 

conditions. Plans should note variations from the originally permitted design.  

 

When required, drawings shall meet the Army Corp of Engineer’s New England District’s 

Compensatory Replication Guidance, including: scale in the range of 1”=20’ to 1” = 100’, 

contours at 1’ intervals, spot elevations for intermediate elevations, and polygons outlining each 

Replication Area, and, as applicable, plant community types. The As-built Drawings shall be 

provided to the Engineer electronically in Portable Document Format (PDF). If requested by the 

Engineer, the Drawings shall be provided in printed paper format (11” x 17” sheets, unless 

otherwise directed). Drawings must be scalable.  

 

• Other documents as required.  

 

FINAL ACCEPTANCE OF WORK  

 

Following one full growing season, the Contractor shall submit a Request for Final Acceptance. Submittal 

shall include a brief narrative of conditions. Upon receiving the Request, the Engineer, Contractor, 

Wetland Specialist, and regulatory representative (if required) shall assess the Replication Area. Final 

Acceptance will initiate the start of the Wetland Monitoring Period.  

 

The following conditions shall be inspected and approved for acceptance and payment.  

 

• Hydrology is functioning as intended.  

• Seeded species are establishing well and cover 95 percent of the area, excluding areas of open 

water areas or planned bare soil.  

• No sediments have entered the wetland.  

• Adjacent slopes are stabilized with desirable vegetation.  

• All planted species (if included) are living and establishing well.  

• There are no visible invasive plants.  

• Silt fence and non-biodegradable sediment barrier materials have been removed.  

 

If the mitigation work does not meet the above condition and is not approved, the Town Conservation 

Commission will issue a rejection letter requiring corrective action. The Wetland Specialist shall 

recommend corrective actions. Work not approved will be addressed by the Contractor at no extra cost.  

 

Wetland Specialist shall be compensated under Item 755.75.  
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MONITORING REPORTS FOR REGULATORY COMPLIANCE  

 

Post wetland construction Monitoring Reports shall be completed and submitted by the Wetland 

Specialist as specified and compensated under Item 755.76 Wetland Monitoring Reports.  

 

Generally, the following conditions shall be met upon each inspection:  

 

• Hydrology is functioning as intended.  

• Seeded species are establishing well and cover 100 percent of the area, excluding areas of open 

water areas or planned bare soil. 

• No sediments have entered into wetland.  

• Adjacent slopes are stabilized with desirable vegetation.  

• All planted species (if included) are living and establishing well.  

• There are no visible invasive plants.  

 

If, at the end of the required monitoring period, the requirements have not been met and success of the 

wetland replication area has not been achieved as determined by the Monitoring Reports, the Contractor 

shall provide corrective measures. All costs associated with corrective measures and plant replacement 

shall be incidental to this item with no additional compensation.  

 

METHOD OF MEASUREMENT 

 

Item 755.35 Inland Wetland Replication Area shall be measured by LUMP SUM. 

 

BASIS OF PAYMENT 

 

Item 755.35 Inland Wetland Replication Area shall be paid for at the contract unit bid price per Lump Sum, 

which price shall include all labor, materials, equipment, submittals, maintenance, all required soil, site 

preparation, grading, wetland seeding, planting, mulching, watering, monitoring wells, registered surveyor, as-

built plans, Request for Certificate of Compliance, and all incidental costs necessary to complete the work as 

required. 

 

Payment shall be as follows: 

 

• 60% upon Conditional Acceptance.  

• 20% after receipt and acceptance of Certificate of Compliance by the Engineer and once all permit 

construction requirements have been met and approved.  

• 20% upon Final Acceptance. 

 

Excavation will be paid under Item 120.1 

Sediment Control Barrier will be paid under Item 767.121 

Wetland Specialist will be paid under Item 755.75  

 

No separate payment will be made for the placement of logs as shown on the plans or as required by the 

Engineer and all work associated therewith shall be considered incidental to this item. 
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 ITEM 755.45 WETLAND RESTORATION SQUARE YARD 

 

DESCRIPTION 

 

The work under this item shall conform to the relevant provisions of Subsections 120, 751, 765, 

767, and 771 of the Standard Specifications and the following:  

  

The work under this item shall include all labor and furnishing of materials to complete the work 

specified herein to protect and restore existing inland wetland areas that will be temporarily 

impacted as shown on the drawings and as required by the Engineer.  

 

Inland Wetland Replication work shall be as specified and compensated under that item. Tidal 

wetland mitigation shall be as specified under the appropriate item for tidal wetlands.  

 

Restoration Area shall be constructed to meet the requirements of all associated permits and 

certifications, including relevant performance standards of the Massachusetts Wetlands Protection 

Act (MGL C. 131, s40), Section 401 Water Quality Certification, and Section 404, U.S. Army 

Corps of Engineers General Permit.  

 

All work shall be in coordination with an approved Wetland Specialist. Wetland Specialist 

qualifications and requirements shall be per Item 755.75, Wetland Specialist.  

 
SUBMITTALS – DOCUMENTS  

 

Request for Conditional Acceptance: As specified below, a letter requesting Conditional 

Acceptance of the work and the site conditions shall be submitted to the Engineer.  

 

Request for Final Acceptance: As specified below, a letter requesting Final Acceptance of the 

work and the site conditions shall be submitted to the Engineer.  

 

Request for Certificate of Compliance (Partial or Full): If applicable, request for a Certificate of 

Compliance shall be submitted to the Engineer for distribution to appropriate regulatory agencies 

as specified below.  

 

Monitoring Reports:  Reports shall be submitted to the Engineer as specified below. Reports 

shall be compensated under Item 755.76 Wetland Monitoring Reports.  

 
ASSOCIATED ITEMS AND MATERIALS 

 

Compost shall be in accordance with Subsection 751 and M1.06.0 Organic Soil Additives of the 

Standard Specifications. Compost shall not contain seeds, roots, stems, or other viable parts of 

invasive plants or other noxious plants. Off-site sources shall be identified and available for 

inspection prior to transport of material to the site to verify that they are likely to be free of invasive 

plant species, including all viable plant parts.   
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ITEM 755.45 (CONTINUED) 

 

Compost Blanket shall be as specified under that item. 

 

Seed Mix shall be as specified under that item. 

 

Required submittals include: 

 

• Certificate of Materials from the supplier shall be submitted and approved 30 days prior to 

ordering seed. Seed species listed on the certificate shall include ecotype region (i.e., 

Asclepias incarnata, PA Ecotype).  

 

• Seed tag from the bag of seed used shall be submitted to the Engineer at the time of seeding. 

Seed tag shall include ecotype region and species, guaranteed percentages of purity, weed 

content and germination of the seed, and the net weight. Seed tag shall match the Certificate 

of Materials, include the name of the supplier, and date material was sent.  

 

• Bill of lading or a notarized Certificate of Compliance from the Supplier serving as proof 

of purchase shall be submitted if requested by the Engineer. Document shall include date 

of sale, quantity, lot number, and address of Supplier. This shall match the seed tag. Notary 

shall not work for either the contractor or seed supplier. 

 

Fertilizers shall not be used. 

 

Straw mulch or hydromulch shall be per Section M6 of the Standard Specifications.  

 

Water 

 

The Contractor shall provide water and all equipment required at no extra cost. Water shall be 

suitable for irrigation and free from ingredients harmful to plants and wildlife. Water from the 

adjacent water bodies or waterways shall not be utilized.  It is the Contractor's responsibility to 

correct injury or damage due to the lack of water, too much water, or use of contaminated water.   

 
CONSTRUCTION METHODS & SEQUENCE 

 

Site Protection Prior to Impacts 

 

Prior to any land work, as part of the initial site-walk, the Wetland Specialist shall photo-document 

the site and provide a summary report of existing conditions as outlined under Item 755.75 Wetland 

Specialist.   

 

Where and as required vegetation shall be cut flush and area surveyed to establish pre-construction 

elevations. 
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ITEM 755.45 (CONTINUED) 

 

Following the cutting and surveying, temporary separation fabric or timber matting shall be placed 

as required to protect soil and vegetation from compaction, contamination, and/or other damages. 

Fabric and timber mats shall be placed as specified under the respective items and the Engineer 

shall approval placement.  

 

Restoration Upon Completion of Roadway Construction Work 

 

Sediment Barriers 

 

If required for sediment control during restoration work (i.e, tilling is required to restore soil), 

sediment barriers shall be installed along the downslope perimeter of the Restoration Area 

beginning and ending in the surrounding upland so that no disturbed soil can enter adjacent 

wetlands or waters. Sediment barriers shall be in place and approved by the Engineer prior to any 

soil disturbance. No work shall take place outside the barriers.   

 

Removal of Fill and Grading 

 

Fill and temporary separation fabric or mats shall be removed and disposed of as specified under 

the respective items.  

 

If required, grades shall be restored to pre-construction elevations as shown in the baseline survey 

or as required by the Engineer and Wetland Specialist to restore hydrologic functions. Final 

elevations shall be approved by the Engineer prior to soil preparation and seeding. Grading shall 

be incidental to this item.  

 

Following approval of grading to elevations required, soil shall be prepared and seeded as 

follows.  

 

Soil Scarification 

Compacted soil shall be scarified with equipment approved by the Engineer. Upon approval of 

soil scarification, the area shall be seeded with mulch or seeded with Compost Blanket as 

specified below. Seeding shall immediately follow soil preparation. 

 

Soil Tilling with Compost 

Two inches of compost shall be applied over the impacted area and soil shall be tilled to a depth 

of 4 inches below the existing grade. Following tilling, soil shall be raked relatively smooth, or 

as directed. Upon approval of prepared soil, area shall be seeded and hydromulched.  

 

Seeding with Mulch 

Upon approval of prepared soil, area shall be seeded. Seeding shall be hand broadcast with straw 

mulch applied per the Standard Specifications and per the manufacturer’s directions. Hydromulch 

shall be straw or wood fiber only and shall be per the manufacturer’s recommendations. 
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ITEM 755.45 (CONTINUED) 

 

Seeding with Compost Blanket 

Application of compost blanket and seed shall be done as one application and shall not begin until 

the Engineer has approved the site and soil conditions. The Contractor shall notify the Engineer 

when raked areas are ready for inspection and application of compost blanket and seed. 

 

Compost shall be pneumatically applied (blown on) to a depth of one half to one inch at the same 

time that seed is broadcast such that seed is covered by a light application of compost.  

 

When planting occurs on projects with compost blankets and seed application, planting shall occur 

prior to application of compost and seed. Otherwise, compost and seed shall be re-applied to the 

satisfaction of the Engineer and at no cost to the contract. 

 

Seed tags shall be submitted at time of seeding. 

 
PLANT AND SEED ESTABLISHMENT 

 

Seeding that fails to establish according to the conditions of acceptance below shall be over-

seeded as required by the Engineer. Washouts and channels shall be repaired and stabilized prior 

to overseeding. Excessive weed growth shall be pulled out by the roots or, with approval from 

the Engineer, cut prior to over-seeding. Soil repair and weed control are incidental to this item.  

 
CONDITIONAL ACCEPTANCE OF WORK 

 

Conditional Acceptance shall indicate approval of the wetland restoration work and agreement 

that work has been done according to plan or modified as approved.  

 

Upon completion of construction, the Contractor shall submit a Request for Conditional 

Acceptance that includes a brief narrative from the Wetland Specialist (if applicable to project) 

demonstrating that the wetland restoration work was done according to plans (or how modified) 

and meets required permit conditions (if applicable). The narrative shall include photo-

documentation of pre-construction conditions as well as soil work, planting, and seeding. Seed 

tags shall be submitted as part of the Request for Conditional Acceptance. 

 

Upon receipt of a Request for Conditional Acceptance, the Engineer, the Wetland Specialist, and 

regulatory representative (if required) shall assess the Restoration Area and the surrounding 

areas. At a minimum, the following conditions shall be included in the narrative and reviewed as 

part of the on-site assessment of whether:  

 

• The target elevations have been restored per the survey or adjusted per the Engineer.  Areas 

that are too high or too low should be identified along with suggested corrective measures. 

• Soil compaction has been mitigated. 

• Soils are stabilized and there is no sediment in the wetland and no channeling of slopes. 

• Hydrology meets performance standards and has been adequately restored. 
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• Specified seed mix has been seeded and seeded species in the wetland and adjacent upland 

show signs of good germination and healthy growth. 

• Planted woody and herbaceous species (if included) meet specifications and are 

establishing well.  

• There are no invasive plants visible in the restored wetland area. 

• Silt fence and non-biodegradable sediment barrier materials have been removed. 

 

Upon approval that the work meets the above conditions, the Town will issue a letter of 

Conditional Acceptance. If the Wetland Restoration work is not approved, the Town will issue a 

rejection letter requiring corrective actions. Work not approved shall be addressed by the 

Contractor at no extra cost. 
 

Erosion of adjacent slopes or the flow of sediments into the wetland between Conditional and Final 

Acceptance shall be immediately addressed by the Contractor. 

 
FINAL ACCEPTANCE OF WORK 

 

Following one full growing season, the Contractor shall submit a Request for Final Acceptance.  

Submittal shall include a brief narrative of conditions. Upon receiving the Request, the Engineer, 

Wetland Specialist, and regulatory representative (if required) shall assess the Restoration Area. 

Final Acceptance will initiate the start of the Monitoring Period (if required).   

 

The following conditions shall be inspected and approved for acceptance and payment: 

 

• Hydrology is functioning as intended. 

• The desired seeded species are establishing well and cover 100 percent of the restoration 

area, excluding areas of open water, large boulders or planned bare soil. 

• No sediments have entered the wetland. 

• Adjacent slopes are stabilized with desirable vegetation.  

• Planted woody and herbaceous species (if included) meet specifications and are 

establishing well.  

• There are no visible invasive plants. 

 

If the restoration work is not approved, the Town will issue a rejection letter requiring corrective 

action.  All costs associated with corrective measures and plant replacement shall be incidental to 

this item with no additional compensation. Work not approved shall be addressed by the Contractor 

at no extra cost. 

 
MONITORING REPORTS FOR REGULATORY COMPLIANCE  

 

Post wetland construction Monitoring Reports shall be completed and submitted by the Wetland 

Specialist as specified and compensated under Item 755.76 Wetland Monitoring Reports.  
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ITEM 755.45 (CONTINUED) 

 

Generally, the following conditions shall be met upon each inspection: 

 

• Hydrology is functioning as intended, relative to the preexisting condition of the restored 

wetland. 

• Seeded species are establishing well and cover 100 percent of the area, excluding areas of 

open water areas or planned bare soil. 

• No sediments have entered into wetland. 

• Adjacent slopes are stabilized with desirable vegetation.  

• All planted species (if included) are living and establishing well.  

• There are no visible invasive plants. 

 

If, at the end of the required monitoring period, the requirements have not been met and success 

of the wetland replication area has not been achieved as determined by the Monitoring Reports, 

the Contractor shall provide corrective measures. All costs associated with corrective measures 

and plant replacement shall be incidental to this item with no additional compensation. 

 
METHOD OF MEASUREMENT 

 

Item 755.45 Wetland Restoration shall be measured for payment by the SQUARE YARD 

complete in-place. 

 
BASIS OF PAYMENT 

 

Item 755.45 Wetland Restoration will be paid for at the Contract unit price per SQUARE YARD, 

which price shall include all labor, materials, compost and amendments, seed, mulch, equipment, 

submittals, maintenance, grading, and incidental costs necessary to complete the work as required.  

 

Payment shall be as follows: 

 

• 50% upon completion of soil preparation and seeding 

• 25% upon Conditional Acceptance  

• 25% upon Final Acceptance or approval of the Engineer 

 

Excavation of temporary fill will be paid under Item 120.1 

Sediment Control Barrier will be paid under Item 767.121 

Compost Blanket will be paid under Item 751.73 

Wetland Specialist will be paid under Item 755.75  

Wetland Monitoring Reports for follow-up monitoring will be paid under Item 755.76 

Plants/seed will be paid under the respective items.  
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ITEM 755.75 WETLAND SCIENTIST HOUR 

 

Work under this Item shall be for services of a Wetland Scientist, Wetland Ecologist, Restoration 

Ecologist, or other professional with similar qualifications hereafter referred to as the Wetland 

Specialist. Wetland Specialist shall demonstrate knowledge and expertise to coordinate and 

oversee all work associated with all wetland mitigation, as defined herein, as shown on the Plans, 

as required by permits, and as specified under Item 755.35 Inland Wetland Replication Area. 

 

“Wetland Mitigation” shall be used herein for applicable wetland work, whether Wetland Replication 

(creation of a new wetland) or Wetland Restoration (restoration after temporary impacts). 

 

Regulatory monitoring reports following Final Acceptance of the Wetland Mitigation shall be per Item 

755.76, Wetland Monitoring Reports. 

 

For all onsite work, the Wetland Specialist shall sign in and sign out with the Engineer. 

 

The Wetland Specialist shall not be from the same company as the company responsible for planting, 

seeding, and/or maintaining the wetland. 

 

QUALIFICATIONS 

 

The Wetland Specialist shall have a minimum of five (5) years of experience with construction and 

monitoring of wetland mitigation areas similar in size, type, and complexity to the Contract mitigation. 

When required by permits, ten (10) years of experience may be required. The Wetland Specialist shall be 

thoroughly versed in the Commonwealth of Massachusetts Wetlands Protection Act (MGL C.131, s.40), 

U.S. Army Corps of Engineers New England District Compensatory Mitigation Guidance, and all other 

relevant regulations of the Massachusetts Department of Environmental Protection and the U.S. Army 

Corps of Engineers New England District. 

 

Within sixty (60) days following the Notice to Proceed, the Contractor shall provide proof of 

qualifications for the Wetland Specialist to the Engineer for approval. Submittals shall include, 

but not be limited to, the following: 

• Resume of the individual on-site implementing the Wetland Specialist work. If the Wetland 

Specialist changes over the course of the project, the new individual shall submit resume and 

qualifications for approval 30 days prior to doing any work on-site. 

• Resume of any personnel working on-site in place of the Wetland Specialist. Individual shall be 

approved prior to work on-site. 

• Narrative describing the company, its expertise, technical qualifications, and experience with 

wetland construction. 

• At least three (3) references from prior work of a similar nature completed in the last five (5) 

years and by the individuals who will perform the work. Provide contact information for each 

reference including address, phone number and email. 

• A summary of each reference project including nature of the work, project size, dates, and period 

of construction and monitoring, methodologies used, and summary of success (or not) in terms of 

meeting performance objectives. Summary shall include a minimum of one before and one after 

photo for each project. 
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ITEM 755.75 (CONTINUED) 

 

SUBMITTALS – DOCUMENTATION AND REPORTS 

 

Wetland Construction Oversight 

 

Wetland Specialist shall provide documentation of pre-existing conditions and wetland construction as 

specified below and as part of fulfilling the Scope of Work. Documentation shall include photos that are 

clear and legible. Photos are incidental to this item. 

• Site Walk Prior to Disturbance and Construction of Wetland: Provide brief assessment with 

photos, including documentation of the existing wetlands to be impacted, proposed wetland 

replication, restoration site(s) if applicable, and reference/model wetland areas (typically an 

adjacent undisturbed wetland or the existing wetland to be impacted). 

• Excavation and Grading: Documentation shall include minimum of two photos of the excavated 

wetland and two photos after final grading prior to planting and seeding. For restoration areas, 

photos shall show soil preparation (i.e, tilling and grading), if applicable. 

• Planting and Seeding: Provide assessment and photos of vegetation upon completion of planting 

and seeding work. 

 

Wetland construction documentation and reports shall be submitted with Request for Conditional 

Acceptance and for the Order of Conditions, Water Quality Certifications, and other regulatory 

permits as required. 

 

Requests for Acceptance of Work & Regulatory Compliance 

 

The Wetland Specialist shall submit the following documents as specified herein and under Item 

755.35 . 

• Request for Conditional Acceptance. 

• Request for Certificate of Compliance (Partial or Full) when applicable. 

• Request for Final Acceptance. 

 

SCOPE OF WORK 

 

In the event of discrepancies with the applicable permits, the Wetland Specialist shall submit a 

Request for Information (RFI) to the Engineer. 

 

General 

 

The Wetland Specialist shall be responsible for the following: 

• Review and have a comprehensive knowledge of the environmental permits relevant to the 

specific mitigation work being done so as to ensure compliance throughout the duration of the 

contract. 

• Identify and inform the Contractor and Engineer of unique site conditions which may require 

adjustments to the schedule, design, or construction methods. For example, wildlife nesting, 

illegal dumping, or rare species. 

• Identify and inform the Contractor and Engineer of any sediment or erosion control problems 

observed within mitigation areas. 

• Advise so as to avoid impacts to adjacent areas and regulated wetland resources. 

• Participate in necessary meetings as required by permits and when requested by the Engineer. 
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Inspections & Construction Oversight 

 

The Wetland Specialist shall be responsible for oversight and approval of, but not limited to, the 

following: 

• Pre-Construction Site Walk 

o Following surveying, flagging, and staking of all relevant boundaries and elevations by 

the Contractor, the Wetland Specialist shall walk the site with the Engineer and the 

Contractor to review existing and proposed conditions, recommend changes if necessary, 

and approve the following: location and boundaries of Replication Area, target elevations 

and grades, location of tree protection associated with the Mitigation Area, and limits of 

clearing for Replication Area and access route. 

o Select and mark snags, logs, and woody material to be retained for incorporation into the 

Wetland Mitigation, as appropriate. 

o Note invasive plants in and adjacent to Wetland Mitigation. 

• Excavation, Soil Placement, Grading for Replication Areas 

o Approve excavated depth and grading for appropriate wetland hydrology, subsoil 

preparation, and finished grade of placed wetland soil. If grades need to be adjusted, 

submit an RFI to the Engineer. 

o If requested by the Engineer, the Wetland Specialist shall inspect stockpiled wetland soil 

for moisture content and signs of undesirable weeds. 

o Adjust grades as required and approve microtopography. 

• Re-vegetation of Mitigation Area(s) 

o Locate woody material to be re-used. 

o Verify seed used complies with specifications and site conditions, determine limits for 

wetland seeding based on elevations, approve seeding and mulching methods, and collect 

seed tags to submit with Request for Conditional Acceptance. 

o Review planting methods (if applicable) prior to installation and oversee layout of plants. 

 

Conditional Acceptance 

 

Upon completion of construction of the wetland, as part of the Request for Conditional 

Acceptance, the Wetland Specialist shall provide a brief narrative demonstrating that the wetland 

construction work was done according to plans (or how modified) and meets the conditions 

required for acceptance as specified under Item 755.35. Submittal shall include a report and 

photo documentation of pre-construction conditions, construction work, seeding, planting, and 

other work as specified under the Wetland Mitigation items. 

 

Upon receipt of a Request for Conditional Acceptance, the Engineer, the Wetland Specialist and 

regulatory representative (if required) shall assess the Wetland Mitigation and surrounding area 

to ensure that it meets the conditions specified under Item 775.35. 

 

Upon approval, MassDOT will issue a letter of Conditional Acceptance. If the Wetland 

Mitigation work is not approved, MassDOT will issue a rejection letter requiring corrective 

action. The Wetland Specialist shall recommend corrective actions. 
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Request for Certificate of Compliance 

 

If required, a Request for Certificate of Compliance shall be prepared and submitted to Engineer 

immediately following Conditional Acceptance. Request shall be as specified under Item 755.35. 

 

Request for Final Acceptance 

 

Following one full growing season, the Wetland Specialist shall provide a brief narrative of the 

status of the Wetland Mitigation to be submitted with the Request for Final Acceptance. 

 

Upon receipt of the Request, the Engineer, the Wetland Specialist and regulatory representative 

(if required) shall assess the Wetland Mitigation and surrounding area to ensure that it meets the 

conditions specified under Item 755.35. 

 

If the Wetland Mitigation is not approved, MassDOT will issue a rejection letter requiring 

corrective action. The Wetland Specialist shall recommend corrective actions. 

 

METHOD OF MEASUREMENT 

 

Item 755.75 Wetland Specialist shall be measured per hour for on-site service provided by the 

Wetland Specialist. 

 

Work shall include all inspections, photos, submittals, and associated tasks for construction and 

restoration oversight, narratives for Conditional and Final Acceptance, Request for Certificate of 

Compliance (Partial or Full) if required, documentation required for permits, and all other work 

specified above. Payment shall not include travel time or time spent off-site on reports. Decimal 

Pay Limits will be 0.25 hours. 

 

BASIS OF PAYMENT 

 

Item 755.75 Wetland Specialist shall be paid at the Contractor bid price for each hour, or fraction 

thereof, spent on-site to perform the work as described above. Reports and photo documentation 

are required for payment. 

 

Post wetland construction reports shall be per Item 755.76, Wetland Monitoring Reports 
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ITEM 755.76 WETLAND MONITORING REPORTS LUMP SUM 

 

Work under this item shall be for the submittal of Wetland Monitoring Reports following the completion 

of wetland construction and shall include all inspections, photos, and other work required to complete 

those reports as specified herein and under Item 755.35 Inland Wetland Replication Area (hereafter 

referred to as 755.35). 

 

The Contractor shall retain the services of a Wetland Scientist, Wetland Ecologist, Restoration Ecologist, 

or other professional with similar qualifications, hereafter referred to as the Wetland Specialist, to 

complete the Wetland Monitoring reports. Wetland Specialist shall meet requirements specified under 

Item 755.75 Wetland Specialist. 

 

All on-site Wetland Specialist services required to complete the construction and revegetation of the 

wetland replication, including preparation and submission of monitoring reports during construction, shall 

be per Item 755.75 Wetland Specialist. 

 

SCOPE OF WORK 

 

Post-Construction Wetland Monitoring Reports 

 

Final Acceptance of the wetland construction work, as specified under item 755.35 shall initiate the 

beginning of the Monitoring Period. 

 

Inspections and reports shall be performed to ensure compliance with mitigation requirements defined 

under Item 755.35 and with all applicable environmental permits. Monitoring reports shall cover the 

following: 

• Identification of all plant species present 

• Percent cover for each plant species and overall percent surface area cover by indigenous wetland 

plant species for replication area and upland 

• Description of the viability, health, and vigor of installed plants as well as volunteer plant species 

within the replication areas 

• Description of remedial measures taken to ensure criteria are met 

• Depth to apparent water table and/or depth of surface inundation, both as measured from the soil 

surface. 

• A conclusion regarding the success of the wetland mitigation area relative to the performance  

standards at 310 CMR 10.55(4)(b) (unless varied), the design plans, and performance criteria 

established by MADEP in the variance conditions (when applicable), and a recommendation for a 

corrective plan of action if needed 

 

Reports shall be submitted to the Engineer as a digital copy in Portable Document Format (PDF). Hard 

copies shall be provided as requested by the Engineer. All reports shall be marked with the applicable 

permit numbers and identifying information as required in the permits. 

 

Spring Reports, when required, shall be submitted to the Engineer by July 1 for dispersal to the 

appropriate permitting agencies. 

 

End of Year Reports (which may serve as the Fall Report) shall be based on inspections that occur prior 

to October 15th. Reports shall be submitted to the Engineer no later than November 1 of each year. 
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Monitoring Reports shall be as follows for 2 years: 

 

• MassDEP:WQC 2 spring inspections and 2 fall inspections. 

• Conservation Commission: 2 spring inspections and 2 fall inspections 

 

METHOD OF MEASUREMENT 

 

Item 755.76 Wetland Monitoring Reports shall be measured on a LUMP SUM basis. 

 

BASIS OF PAYMENT 

 

Item 755.76 Wetland Monitoring Reports and associated inspections shall be paid for at the contract unit 

bid price per LUMP SUM and shall include all labor, materials, equipment, and all incidental costs required 

to complete the work. LUMP SUM will be paid in equal installments of the LUMP SUM divided by the 

number of reports submitted. Payment shall be upon submittal and acceptance of each report. 
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ITEM 765. SEEDING SQUARE YARD 

 

GENERAL  

 

The work under this Item shall conform to the relevant provisions of Section 765 of the MassDOT Standard 

Specifications for Highways and Bridges and the following:  

 

Seed Mix  

 

Seeding shall conform to the Standard Specifications Subsection M6, ROADSIDE DEVELOPMENT 

MATERIALS.  

 

Conservation Seed Mix – Shade Tolerant Mix with Annual Rye  

 

 Botanical Name Common Name % PLS by Weight 

Grass    

 Elymus virginicus Virginia Wild Rye 20.00% 

 Panicum clandestinum 'Tioga' Deer Tongue 'Tioga' 20.00% 

 Festuca rubra Creeping Red Fescue 18.00% 

 Elymus riparius Riverbank Wild Rye 12.00% 

 Lolium multiflorum Annual Ryegrass 12.00% 

 Agrostis perennans Upland Bentgrass 5.00% 

 Carex vulpinoidea Fox Sedge 3.00% 

   90.00% 

Herb/Forb    

 Chamaecrista fasciculata Partridge Pea 4.00% 

 Rudbeckia hirta - VT ecotype Black-eyed Susan - VT 

ecotype 

3.00% 

 Penstemon digitalis Beard-tongue 1.00% 

 Aster prenanthoides Zig Zag Aster 0.50% 

 Aster laevis Smooth Aster 0.50% 

 Aster divaricatus White Wood Aster 0.50% 

 Solidago nemoralis Grey Goldenrod 0.50% 

   10.00% 

   100.00% 

 

Seeding Rate:  

 

Apply this mix at 30 lbs PLS/acre. 

No cover crop.  

 

METHOD OF MEASUREMENT 
 

Item 765 shall be measured per SQUARE YARD furnished and installed, complete in place. 

 

BASIS OF PAYMENT 
 

Item 765 shall be paid for at the contract unit bid price per SQUARE YARD which price shall include all labor, 

equipment, materials, maintenance, silt fence if required, and incidental costs required to complete the work.  
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ITEM 767.121 SEDIMENT CONTROL BARRIER FOOT 

 

GENERAL  

 

The work under this Item shall conform to the relevant provisions of Sections 670, 751 and 767 of the 

MassDOT Standard Specifications for Highways and Bridges and the following:  

 

This work shall include the furnishing and placement of a sediment control barrier for the purpose of 

slowing the velocity of and filtering suspended sediments from storm water flow. Barriers shall be in place 

prior to excavation work. No work shall take place outside the barriers. Sediment barrier shall be used as 

perimeter barriers, to contain stockpile sediments, to break slope length, and to slow or prevent up gradient 

water from flowing into a work zone. The Contractor shall be responsible for ensuring that barriers fulfill 

the intent of adequately controlling siltation and runoff.  

 

Sedimentation control shall be a minimum 12-inch diameter compost filter tubes. 

 

With approval from the Engineer the following may be used to control sediments for small, disturbed areas 

with minimal slope and slope length: 

 

• 9-inch diameter composts filter tubes or fiber logs 

 

Additional barriers (adding depth or height) shall be used at specific locations of concentrated flow such as 

at gully points, steep slopes, or identified failure points in the sediment capture line. Additional barriers 

shall be incidental to this item. 

 

Maintenance of control barriers and removal of accumulated sediment shall be as specified below, as required 

by the Engineer, and shall conform to the requirements of relevant environmental permits. 

 

Upon completion of work and stabilization of soil, sediment control barriers shall be dismantled and/or 

removed as specified below for the site context (naturalized or urban). Site shall be restored as specified for 

specific barrier used. All non-biodegradable materials, including silt fence, twine, plastic netting, and 

photodegradable fabric, shall be removed, and disposed off-site for all projects. 

 

Location of sediment barrier shall be based on the site’s contours and such that it provides maximum 

effectiveness. Barriers shall be staked, trenched and/or wedged as specified herein and shall be securely in 

contact with existing soil such that there is no flow beneath the barrier and so that no excavated or disturbed 

soil can enter mitigation areas or adjacent wetlands or waterways. Prior to initial placement of barriers, the 

Contractor and the Engineer shall review locations specified on the plans to ensure that the placement will 

provide maximum effectiveness. If necessary to accommodate field conditions and to maximize 

effectiveness, barrier locations may be shifted with approval from the Engineer. 

 

MATERIALS AND CONSTRUCTION  

 

Compost Filter Tube 

 

Compost material inside the filter tube shall meet section M1.06.0 of the MassDOT Standard Specifications 

for Highways and Bridges, except for the following: no manure or bio-solids shall be used; no kiln dried  
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wood or construction debris shall be allowed; material shall pass through a 2-inch sieve; and the C:N ratio 

shall be disregarded. 

 

Outer tube fabric shall be made of 100% biodegradable materials (i.e., cotton, hemp, or jute) and shall have 

a knitted mesh with openings that allow for sufficient water flow and effective sediment capture.  

 

Tubes shall be tamped, but not trenched, to ensure good contact with soil. When reinforcement is necessary, 

tubes shall be stacked as shown on the detail plans.  

 

MAINTENANCE 

 

Maintenance of sediment control barriers shall conform to the requirements of the Standard Specifications 

or the Order of Conditions, whichever is more restrictive. 

 

The contractor shall inspect the sediment barrier in accordance with relevant permits. At a minimum, 

barriers shall be inspected at least once every 7 calendar days, after a rain event resulting in 0.25 inches or 

more of rainfall, and at least daily during prolonged rainfall.  

 

Contractor shall be responsible for ensuring that an effective barrier is in place and working effectively for 

all phases of the Contract. Contractor shall remove accumulated sediments when they reach half the height 

of the barrier or sediment fence. 

 

The Contractor shall immediately correct all deficiencies including washouts, overtopping, clogging due to 

sediment, and erosion. The contractor shall review location of barriers in areas where construction activity 

causes drainage runoff to ensure that the barriers are properly located for effectiveness. Where deficiencies 

exist, such as overtopping or wash-out, additional staking or additional barriers shall be installed as required 

by the Engineer. 

 

Barriers that decompose naturally such that they no longer provide the function required shall be repaired 

or replaced as directed. If the resulting berm of compost within the fabric tube is sufficiently intact (despite 

fabric decay) and continues to provide effective water and sediment control, barrier does not necessarily 

require replacement if approved by the Engineer.  

 

At specific locations, such as at gully points, steep slopes, or identified failure points in the sediment capture 

line, barriers shall be reinforced as required by the Engineer.  Such reinforcing shall be incidental to the cost of 

this item and shall not exceed 10 percent of the overall length of barrier required for the project. 

 

Barriers that are decomposing, cut, or otherwise compromised shall be repaired or replaced as directed by the 

Engineer. Repair and/or replacement shall be incidental to this item. 

 

DISMANTLING & REMOVING  
 

Barriers shall be dismantled and/or removed when construction work is complete and when site conditions 

are sufficiently stable to prevent surface erosion and after receiving permission to do so from the Engineer. 

 

Regardless of site context, nonbiodegradable material and components of the sediment barriers, including 

photo-biodegradable fabric, plastic netting, nylon twine, and silt fence, shall be removed and disposed off-

site by the Contractor. 
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For naturalized areas, biodegradable, natural fabric, and material shall be left in place to decompose on-site 

unless required otherwise by the Engineer. Compost filter tubes may be left as they are with stakes removed. 

Wooden stakes may be left on site, placed neatly and discreetly. 

 

On urban, residential, and other locations where aesthetics is a concern, the following shall apply: 

 

• Compost filter tube fabric shall be cut and removed, and compost shall be raked to blend evenly (as 

would be done with a soil amendment or mulch). Not more than a 2-inch depth shall be left on soil 

substrate. 
 

Dismantling, removal, and seeding shall be incidental to this item. 

 

METHOD OF MEASUREMENT 
 

Item 767.121 shall be measured per FOOT furnished and installed, complete in place. 

 

BASIS OF PAYMENT 
 

Item 767.121 shall be paid for at the contract unit bid price per FOOT which price shall include all labor, 

equipment, materials, maintenance, dismantling, removal, restoration of site, silt fence if required, and 

incidental costs required to complete the work. Additional barrier, such as double or triple stacking of 

compost filter tubes, shall be considered incidental under this Item. 

 

Barriers that have been driven over or otherwise damaged by construction activities shall be repaired or 

replaced as directed by the Engineer at the Contractors expense.  

 

Installation of a limit of work barrier and limit of work signage shall be considered incidental under this 

Item.  



SP-63 
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GENERAL 

 

The work to be done under this Item shall conform to the relevant provisions of Section 983 of the Standard 

Specifications and the following: 

 

This work shall consist of placing natural streambed material or equivalent substrate, angular riprap mixed with 

natural streambed material or equivalent substrate, crushed stone, and geotextile fabric for stabilization on the 

riverbed inside, upstream, and downstream of the proposed bridge to set a desired channel profile, maintain a 

natural bed appearance, and to provide passage for aquatic organisms and an upland bank along the face of the 

new structure for wildlife passage. The placement of these materials shall be as specified herein and on the 

Plans. The ultimate product will replicate the function and appearance of the existing stream, to the extent 

possible. 

 

MATERIALS 

 

The streambed restoration areas shall be comprised of the following: 

• 12” layer of natural streambed (previously dredged and stockpiled under Item 148.01) or equivalent 

substrate over 

• 24” layer of riprap blended with natural streambed material or equivalent substrate 

• 12” layer of crushed stone for bridge foundations (paid under Item 156.1) over 

• Geotextile fabric for stabilization (paid under Item 698.1) 

 

The natural streambed material shall be that material previously excavated from the surrounding area and 

stockpiled. The dredging and stockpiling of materials will be paid for under Item 148.01 – Dredging and 

Stockpiling of Material. If the contractor must bring in non-native material due to shortage, the Engineer shall 

review and approve all materials to be installed. If additional non-native material is required due to shortage, it 

shall be considered incidental to this item. 

 

Additional non-native material shall meet the following gradation: 

 

Sieve Size Percent Passing 

2” 100 

1-1/2” 90 

3/4” 80 

No. 4 60 

No. 40 25 

No. 80 13 

 

Any gravel, cobble, or boulders excavated and stockpiled from the existing streambed (as part of Item 148.01) 

shall be reused for streambed restoration, provided the excavated stone is characteristic of the existing stream 

material upstream and downstream of the work area. The elevations and conditions of the existing streambed 

adjacent to the project site shall be maintained to the maximum extent practicable. 

 

The angular riprap shall be in accordance with materials specifications M2.02.0 of the Standard Specifications. 

Riprap must be locked together at the base to resist rolling and sliding. 
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CONSTRUCTION 

 

The two components shall be pre-blended outside the project area at a volume ratio of 30% natural streambed 

material and 70% angular riprap. The pre-blending shall be done in a way that will prevent the mass from being 

contaminated by work-place soils. 

 

The streambed material, riprap, crushed stone, and geotextile fabric shall be placed as detailed on the plans and 

as described in this specification. The placement of the streambed restoration materials under this Item shall 

not be placed until the Engineer approves the crushed stone layer along the precast structure. The Contractor 

shall submit to the Engineer for approval prior to the start of operations, his/her Placement Plan and Method of 

Placement. 

 

The initial placement of streambed material shall include the random placement of natural boulders on top of 

the 24” riprap layer. The boulders shall be placed randomly throughout the riprap limits, approximately 10’-0” 

apart. After boulders are installed, the natural streambed material (previously dredged and stockpiled – Item 

148.01) shall be spread over the riprap as shown on the plans to a 12” depth. Boulders shall be flush or extend 

up approximately 6” above and through the 12” layer of natural streambed. 

 

Natural streambed material shall be tamped down in order to fill / choke the voids in the underlying riprap 

layer. Fill voids by hand tamping with metal tamping rods, by shaking stone with the teeth of an excavator 

bucket, and/or by spraying water to settle fines between large stones. Plate compactors shall not be used. The 

purpose for filling the voids is to prevent subsurface flow where water disappears into the large voids in the 

stone fill below the channel bed surface. It is recommended that lifts of riprap and streambed material shall be 

installed to achieve the full depth of stream bed restoration shown on the Plans. 

 

A 12” layer of natural streambed material shall be installed on top of the riprap to restore streambed habitat and 

aesthetics. The material shall be installed during dewatered conditions behind cofferdams in accordance with 

the environmental permits. Where appropriate based on existing conditions at the site, a higher proportion of 

larger native boulders from the natural streambed material mix shall be placed along the edge of the channel to 

protect the banks or structures. Larger material shall also be installed in the channel to maintain a natural level 

of hydraulic roughness and re-establish fish habitat. 

 

Once all material has been placed in the stream channel and approved by the Engineer, the Contractor shall 

remove the water control structures in such a way to slowly wet the stream to minimize the initial sediment 

pulse. Every attempt shall be made to minimize the downstream movement of sediment. 

 

The final streambed shall look like a natural river, shall match nearby river reaches, and there shall be minimal 

to no subsurface flow upon final inspection by the Engineer.  

 

METHOD OF MEASUREMENT 

 

Item 983.521 shall be measured by CUBIC YARD of natural streambed/boulders re-laid, complete in place. 

 

BASIS OF PAYMENT 

 

Item 983.521 shall be paid for at the Contract unit price per CUBIC YARD complete and in place which 

price shall be considered full compensation for all labor, tools, equipment, and materials necessary to 

rebuild the streambed. 
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STRUCTURE NO. F-XX-XXX (XXX) 

LUMP SUM 

 

The work to be done under this Item shall conform to the relevant provisions of Section 140 and consists of the 

work required for the control of water to remove the existing structure and complete construction of the 

proposed 3-sided precast concrete culvert in the dry, to the limits shown on the Plans and as specified herein. 

 

It is the responsibility of the Contractor to design the water control structures to be used as part of the dewatering 

for the removal of the existing culvert and for the installation of the proposed 3-sided precast box culvert. 

Additionally, as part of the work under this Item, it is the responsibility of the Contractor to determine the need 

and extent of sand bags, sedimentation basins, dewatering techniques, sedimentation controls, system 

maintenance, etc. needed to control water and sediment at the site.  Construction operations shall be conducted 

in such a manner as to minimize siltation and prevent contamination of the waterway. The work also includes 

furnishing, installing, maintaining, and removing Turbidity Curtains (floating silt fences) where required during 

in-water work under these items that may produce turbidity or sedimentation, in order to avoid or minimize 

impacts to Essential Fish Habitat (EFH) by preventing construction materials, debris, and sedimentation from 

entering the waterway and surrounding areas. 

 

The water control structures at locations shall be fully designed by the Contractor. The water control shall be 

capable of maintaining a 2-year storm flow event. All earth support shall be designed in accordance with the 

AASHTO LRFD Bridge Design Specifications and MassDOT LRFD Bridge Manual with all interims 

published as of the bid opening date.  

 

The Contractor is responsible for determining all geotechnical criteria, lateral earth pressures, and hydrostatic 

pressures associated with the water control structures.  Additional lateral earth pressures due to surcharges 

caused by equipment operation and/or material storage near the water control structures shall be considered 

and incorporated into the design. 

 

SUBMITTALS 

 

Prior to the commencement of any work at the site, the Contractor shall submit to the Engineer for review 

and approval, a detailed plan for water control, including the construction of the water control system, and 

a footing placement sequence plan with a timetable and details specific to each of the phases of construction 

in relation to the control of water system. The submittal shall include working drawings and calculations. 

Detailing the methods and materials proposed to account for all anticipated loads and construction 

conditions necessary to permit the work while maintaining a safe work area and protecting property from 

damage. 

 

Any drawings and calculations prepared as part of the submittal must be prepared and stamped by a 

Professional Engineer registered in the Commonwealth of Massachusetts. 

 

The Water Control Plan shall include a Sedimentation and Erosion Control Plan and a Water Flow 

Diversion and Containment Plan. The plans shall be adequate in detail to define specifics regarding 

materials, sizes, connections, and incidental items associated with the work. The furnishing of such plans 

shall not serve to relieve the Contractor’s responsibility for the safety of the work or his/her responsibility 

for the successful completion of the project. The proposed plans submitted shall be designed and stamped 

by a Professional Engineer registered in the Commonwealth of Massachusetts.  
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The Contractor shall make his/her own evaluation of existing conditions, groundwater level, water flow, 

the effects of his/her proposed temporary works and construction methods and shall provide in his/her 

design for all loads and construction conditions necessary to permit construction of the specified structures 

while maintaining public safety and protecting completed work and all third-party property from damage 

due to his/her operations.  

 

Sedimentation and Erosion Control Plan:  

 

The Contractor shall submit to the Engineer plans and details of the intended sedimentation/retention tank 

system that will be used along with dewatering techniques, and its location at the bridge site. All discharge 

resulting from dewatering activities shall be directed to temporary sedimentation/retention tank at locations 

approved by the Engineer. At no time shall said discharge be directly released into the stream. The proposed 

plan shall include methods and equipment necessary to discharge water from the sedimentation treatment 

basins. Sedimentation/retention tank shall be sized appropriately to adequately dewater from the proposed 

work zone while allowing sufficient time for sediments to settle out of the water, and with a depth such that 

a minimum of 18 inches of freeboard is maintained throughout its use.  

 

Water Flow Diversion and Containment Plan:  

 

The Contractor shall submit plans and details along with a complete description showing any proposed 

systems for control of water and dewatering plan to the Engineer for his/her approval prior to the start of 

the work. The proposed plan shall include methods and equipment necessary to perform the work and shall 

include water discharge methods and equipment to bring water from the work zone to 

sedimentation/retention tank. 

 

METHODS 

 

This work shall also include dewatering the work areas as needed to complete demolition and construction 

in the dry.  

 

The system shall be designed so that there are no adverse effects on the adjacent properties. The control of 

water system shall be sized in such a way that the system is overtopped with elevated stream water before 

any adjacent properties are inundated.  

 

Where sandbags are used, the bags shall not decay nor rip or tear during the installation, its service life 

within the waterway, or during the removal process. The Contractor shall not disturb the streambed in order 

to avoid migration of silts and sands further downstream. All in-stream work required to install, adjust, and 

remove the control of water system must be performed by hand or by hoisting equipment positioned upland. 

The Contractor is responsible for researching the seasonal groundwater levels and flow characteristics of 

Miscoe Brook to determine appropriate details. 

 

Measures to control the discharge of sediment or pollutants into the water resource areas shall include, but 

not be limited to the following: 

 

• Site construction areas outside the buffer zones and on relatively flat ground. 

• Management of construction operations involving hazardous materials, such as refueling and 

maintenance of equipment within the resource areas. 

• Formulation of contingency plans to control accidental spillage from potentially hazardous materials.  
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• Installation and continuous maintenance of water control measures throughout the project. 

• Treatment of all discharge resulting from dewatering activities through a sedimentation/retention tank 

to control turbidity. At no time shall the discharge from dewatering activities be directly released into 

a resource area. 

• Perform as much work as possible outside the stream banks. 

 

These measures shall be maintained for the duration of the contract. 

 

The locations of any sedimentation/retention tank will be determined by the Contractor based on the 

selected methods of construction. Placement of the tank shall be in an upland area that is within the existing 

right of way and temporary easements.  

 

If necessary, a sumping basin shall be constructed to collect any stream waters able to bypass the diversion 

system that may enter any work areas. The basin shall be equipped with a pump to convey water to a 

sedimentation/retention tank. Water shall be discharged downstream after passing through the sumping 

basin and sedimentation/retention tank. No water pumped from the work areas shall be discharged back to 

the stream until sediment is filtered using the sedimentation/retention tank.  

 

All dewatering and related water control work shall be conducted in such a manner as to prevent siltation 

or contamination of the waterway. At a minimum, the sedimentation/retention tank shall be constructed of 

an earthen berm lined with geotextile fabric and surrounded by staked hay bales. The tank shall meet or 

exceed the following criteria: 

 

• The size and location of the tank shall be determined based on the size of the Contractor’s pump and 

the anticipated groundwater levels. 

• The outlet/weir of the sedimentation/retention tank shall not cause erosion of the surrounding area. An 

approved method of controlling erosion, such as an erosion control blanket, stone, etc., shall be used 

at the outlet of the tank. 

• The Contractor shall not allow any sediment within the sedimentation/retention tank to accumulate to 

a depth of greater than 12 inches at any point in the tank, nor shall the water level be allowed to rise to 

a height of more than 24 inches. 

• The sedimentation/retention tank shall be designed with a minimum of 18 inches of freeboard, which 

must be maintained at all times. 

• The Contractor shall inspect the sedimentation/retention tank at least daily when in operation. 

• Damages shall be repaired immediately. 

• The sedimentation/retention outlet shall be cleaned daily. 

• The sediments within the sedimentation/retention tank shall be disposed of as described in the Order 

of Conditions or as approved by the Engineer.  

 

Upon completion of water control, the materials and equipment used to maintain the control of water 

system, sumping basin, and sedimentation/retention tank shall become the property of the Contractor and 

shall be removed by the Contractor from the site. The area affected shall be restored to its natural condition 

in a manner subject to the Engineer’s approval. 

 

The Contractor is advised that the effectiveness of the water control method used will vary based on the 

field conditions and the time at which the actual excavation work is being performed. The Engineer has the 

right to order the Contractor to stop all excavation operations when in his/her judgment the Contractor’s 

water control operations are failing to produce adequate results or are posing a threat to the environment. 
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METHOD OF MEASUREMENT 

 

Item 991.1 shall be measured per LUMP SUM. 

 

BASIS OF PAYMENT  

 

Item 991.1 will be paid at the Contract unit price per LUMP SUM, which price shall include all labor, 

materials, equipment, engineering, and incidental costs required to complete the work as indicated on the 

Contract Documents. Any riprap used for dewatering discharge shall be considered incidental to the work 

and shall be paid for under this Item.  

 

In general, the payment method for Item 991.1 is partial progressive payment of the LUMP SUM Contract 

Unit Bid Price of this Item. The partial payment schedule will be as follows:  

 

• The first payment of Item 991.1 (30% of the LUMP SUM bid price) will be made upon complete 

installation of Stage 1 of the water control system to the satisfaction and approval of the Engineer. 

• The second payment of Item 991.1 (30% of the LUMP SUM bid price) will be made upon complete 

installation of Stage 2 of the water control system to the satisfaction and approval of the Engineer. 

• The final payment of Item 991.1 (40% of the LUMP SUM bid price) will be made upon the satisfactory 

removal of the water control system after bridge construction is complete. 

 

All adjustments and repositioning of water control shall be considered as included under this item.  

 

No separate payment will be made for the removal and disposal of the sediment material collected from the 

dewatering systems, but all costs in connection therewith shall be included in the Contract unit price bid. 
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The work done under this Item shall conform to the applicable portions of Section 995 of the Standard 

Specifications and the specific requirements stipulated below for component parts of the subject Item.  For 

those component parts where no specific requirement is stipulated, the Standard Specifications shall apply, 

except for payment. 

 

Work under this Item shall include all materials, equipment, and labor needed for the following: 

• Three-sided precast concrete culvert (culvert, footings, and headwall); 

• Precast concrete wingwalls (footings and wall stems); 

• Epoxy coated reinforcing steel; 

• Damp proofing 

 

The work does not include any items listed separately in the proposal. Payment for materials shown on the 

Plans as being part of the bridge structure or which may be incidental to its construction and are not specifically 

included for payment under another Item shall be considered incidental to the work performed under this Item 

and shall be included in the unit price of the component of which they are a part. 

 

PRECAST CONCRETE ELEMENTS 

 

Work under this heading shall conform to the relevant provisions of Section 901 of the Standard Specifications. 

 

The following concrete mixes shall be used: 

5000 PSI, 3/4 INCH, 685 HP CEMENT CONCRETE shall be used for the precast rigid frame culvert, 

headwalls, wingwalls, and footings. 

 

All concrete products must be listed on the MassDOT Qualified Construction Material List as an approved 

producer. Preformed or pre-molded fillers, joint sealers, waterstops, and closed cell foam shall be considered 

incidental to the work involved in the furnishing and placing of all concrete. All structural concrete shall be 

placed in the dry. 

 

STEEL REINFORCEMENT FOR STRUCTURES – EPOXY COATED 

 

The work under this heading shall conform to the applicable provisions of section 901.40, 901.62, 901.80, 

and 901.81 of the MassDOT Standard Specifications for Highways and Bridges as modified by the 

following: 

 

Special procedures shall be used during handling, storage, and installation to prevent damaging epoxy 

coating, as outlined in the Concrete Reinforcing Steel Institute (CRSI) report titled “Guidelines for 

Inspection and Acceptance of Epoxy Coated Reinforcing Steel at the Jobsite”. Any damage to the epoxy 

coating shall be repaired following this report. A copy of this report must be available at the jobsite for 

reference.  

 

Accessories supporting epoxy coated bars or welded wire fabric shall be epoxy coated. Individual and 

continuous slab bolsters and chairs shall be of a type to suit various conditions encountered and must be 

capable of supporting a 300 lb. load without damage or permanent distortion.  
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DAMP-PROOFING 

 

All work to be done under this heading shall conform to the applicable provisions of Section 970 of the 

Standard Specifications. 

 

Damp-Proofing shall be used to coat the backs and top of the 3-sided precast culvert and the backs of the 

precast concrete wingwalls. 

 

 

PRE-FORMED JOINT FILLER 

 

Work to be done under this Item consists of providing and installing joint filler material as shown on the 

plans.  

 

All closed cell expansion joint fillers used under this Item shall conform to Materials Specification M9.14.0, 

"Preformed Expansion Joint Filler." 

 

 

PRECAST CONCRETE THREE-SIDED CULVERT, PRECAST CONCRETE CULVERT 

FOOTINGS, PRECAST CONCRETE WINGWALL FOOTINGS, PRECAST CONCRETE 

WINGWALL STEMS 

 

A. General.   

The work under this Heading consists of fabricating, transporting and installing the three-sided precast 

concrete culvert, precast concrete culvert footings, precast concrete wingwall footings, precast concrete 

wingwall stems, and includes all necessary labor, materials, and equipment to complete the work as shown 

on the Plans.  The work shall also include the full structural design of the three-sided arch and footings. 

The work shall conform with the MassDOT Standard, Supplemental, and Interim Specifications and the 

requirements of the current AASHTO LRFD Bridge Construction Specifications, supplemented by the 

current relevant provisions of the latest edition of PCI MNL-116 (The Manual for Quality Control for Plants 

and Production of Precast and Prestressed Concrete Products), except as noted herein. 

 

QUALITY ASSURANCE 

 
A. General.  

Quality Assurance includes all the planned and systematic actions necessary to provide confidence that a 

product or facility will perform satisfactorily in service. It is an all-encompassing term that includes Quality 

Control (performed by the Fabricator) and Acceptance (performed by the Engineer).  Quality Control is the 

system used by the Contractor and Fabricator to monitor and assess their production processes at the plant 

facility and installation activities at the project site to ensure that the final product will meet the specified 

level of quality. Acceptance includes all factors used by the Engineer to determine the corresponding value 

for the product. Inspection at the plant facility is intended as a means of  evaluation of compliance with 

contract requirements.  Contractor and Fabricator Quality Control activities and Engineer Acceptance 

activities shall remain independent from one another.  Engineer Acceptance activities shall not replace 

Fabricator Quality Control activities.   
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B. Fabricator Quality Control. 

Quality Control shall be performed by the Fabricator to ensure that the product is fabricated in conformance 

with the specifications herein.  The Fabricator shall maintain a Quality Control system to monitor, assess, 

and adjust placement and fabrication processes to ensure the Precast Concrete Bridge Element(s) meet the 

specified level of quality, through sufficient Quality Control sampling, testing, inspection, and corrective 

action (where required).  The Fabricator’s Quality Control system shall address all key activities during the 

placement and fabrication and shall be performed in conformance with the Fabricator’s NPCA or PCI 

Certification.  Quality Control documentation shall meet the requirements of the Fabricator Quality 

Control – Documentation section below. Upon request, Fabricator Quality Control documentation shall be 

provided to the Engineer. 

 

 Plant.  

Prior to the fabrication of Precast Concrete Bridge Elements, the Fabricator’s precast concrete plant 

shall obtain the following: 

 

(a) Certification by the National Precast Concrete Association (NPCA) Plant Certification Program or 

Precast/Prestressed Concrete Institute (PCI) Plant Certification Program, for the applicable types 

of Precast Concrete Bridge Element(s) being fabricated 

(b) MassDOT Prequalification 

(c) MassDOT Mix Design Approval 

 

All concrete for a given Precast Concrete Bridge Element shall be produced by a single company and 

plant, unless otherwise approved by the Engineer.  

 

 Personnel. 

The Fabricator shall provide adequate training for all QC personnel in accordance with NPCA or PCI 

certification. There shall be sufficient personnel trained and certified to perform the tests listed under 

Subsection M4.02.13, Part D.  At a minimum, the Fabricator’s Quality Control Personnel shall maintain 

the following qualifications and certifications:  

 

(a) QC Manager with an active NETTCP Field Technician or ACI Concrete Field Testing Technician 

– Grade I certification or higher, and a minimum of 4 years continuous experience in the 

manufacture of Precast Concrete Bridge Elements for state transportation departments.  

(b) A Technician/Inspector having the Precast/Prestressed Concrete Institute (PCI) 

Technician/Inspector Level I or NorthEast Transportation Training and Certification Program 

(NETTCP) Precast Concrete Inspector, or higher. 

 

The Contractor shall submit to the Engineer a copy of the Fabricator’s Quality Control Personnel 

required qualifications, as specified above. 
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 Laboratory. 

The Fabricator shall provide a room of sufficient size to house all equipment and to adequately perform 

all testing.  The room shall have either a separate moisture storage room or curing box for concrete 

cylinders, and it shall be thermostatically controlled to maintain temperatures consistent with AASHTO 

T 23.  It shall include a desk and file cabinet for proper record keeping, and have good lighting and 

ventilation.   

 

This room shall be kept for testing and quality control and not used for any other purpose. An additional 

desk and file cabinet shall be provided for exclusive use of the Engineer.  No exception from these 

requirements will be allowed without the express written permission of the Engineer. 

 

 Testing Equipment. 

At a minimum, the Fabricator’s plant facility shall have the following testing equipment: 

 

(a) Air Content Meter Type A or B: AASHTO T 152 

(b) Air Content Meter Volumetric Method: AASHTO  T 196 (Required for Lightweight Concrete) 

(c) Slump Cone: AASHTO T 119 

(d) Cylinder Molds AASHTO M 205 

(e) Concrete Testing Machine: AASHTO T  22 

(f) Screening Sieve: AASHTO T 27, AASHTO T 11 

(g) Curing Box: AASHTO T 23 

(h) Spread Test Base Plate for Self-Consolidating Concrete (SCC): ASTM C1611  

(i) All other equipment prescribed by AASHTO and ASTM standards for the tests to be performed by 

the Fabricator as specified 

 

 Inspection.  

Quality Control personnel shall monitor and inspect the fabrication of each Precast Concrete Bridge 

Element. Quality Control personnel shall report all inspection activities on Quality Control Inspection 

Reports and non-conformances on Non-Conformance Reports (NCRs) throughout the entire fabrication 

process, as speciefied herein. 

 

 Temperature Monitoring. 

At a minimum, the Fabricator shall monitor, record, and report the temperatures of the form, ambient 

temperatures surrounding the concrete, and temperatures of the concrete continuously, without 

interruption as specified below: 

 

(a) Prior to placement of concrete to verify that Ti ≥ 50°F. 

(b) Immediately after placement to verify that Ti ≥ 50°F is maintained. 

(c) Throughout the entire duration of the curing cycle, at regular intervals not to exceed one hour until 

100% Design Strength (f’c) is attained and concrete has cooled to within 40°F of the ambient 

temperature surrounding the Precast Concrete Bridge Element. 
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At a minimum, the temperature measuring devices shall record and report the temperature of the 

concrete to the nearest 2°F.  At least two temperature sensors (thermocouples) shall be positioned to 

record the maximum and minimum anticipated concrete temperatures. The anticipated minimum 

temperature shall be measured with one or more thermocouples at a distance no greater than 2 inches 

from the surface of the thinnest section.  The anticipated maximum temperature shall be measured with 

one or more thermocouples at the center of the thickest section.  Proposed temperature measurement 

locations shall be submitted to the Engineer for approval.  Temperature recording devices shall be 

located within the curing enclosure and calibrated as required by PCI MNL-116 Section 4.18.4.  

Maximum heat increase and cool down rates shall comply with PCI MNL-116, Section 4.19.  The 

Contractor shall furnish temperature logs recorded at a minimum frequency of once per hour to the 

Inspector as required, with each post-pour QC inspection report.  

 

Sampling and Testing. 

At a minimum, the Fabricator shall perform random Quality Control sampling and testing as specified 

in Table 1:  Quality Control Sampling and Testing.  The Fabricator shall perform additional Quality 

Control sampling and testing on concrete that has been retempered with admixtures or hold-back water 

during fabrication.  Test Specimens shall conform to the requirements of Section M4.02.13 of the 

MassDOT Standard and Supplemental Specifications and AASHTO R 60, with the exception of the 

stripping (80% f’c) set of cylinders.  Stripping (80 % f’c) cylinders shall be cured in the same location 

and environment as the Precast Bridge Elements they represent.  If approved by the Engineer, 

compressive strength cylinder match curing equipment, that maintains the same concrete conditions 

that the corresponding Precast Bridge Element is exposed to, may be utilized in lieu of Stripping (80 % 

f’c) field cured cylinders, with the use of thermocouples, controllers, and heaters. 
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Table 1:  Quality Control Sampling and Testing 

 

 

Notes: 

 

(a) Self-consolidating concrete (SCC) shall meet the requirements of M4.02.17. 

(b) 56-day Compressive Strength test specimens shall require testing only when 28-day Compressive 

Strength test specimens have failed to meet Design Strength (f’ c). 

(c) Lot shall be defined as a specific quantity of material from a single source, produced or placed by 

the same controlled process. 

(d) Sublot shall be defined as an equal division or part of a Lot from which a sample of material is 

obtained in order to assess the Quality Characteristics of the Lot. 

 

Quality 

Characteristic 

Test 

Method 

Sample 

Size 

Specification 

Limit 
Lot Size (c) 

Sublot 

Size 
(d) 

Frequency 
Point of 

Sampling 

Slump (in.) (a) 
AASHTO 

T 119  

Per 

AASHTO 

≤ 8 in. or as 

approved by 

the Engineer 

Total 

Quantity 

of 

Concrete 

(cy) 

produced 

on a 

Contract, 

per Type 

of 

Element 

fabricated, 

per Mix 

Design 

20 cy 

One (1) 

per Sublot 

or fraction 

thereof 

Point of 

Discharge 

Air Content 

(%) 

AASHTO 

T 152 

Per 

AASHTO 

5% ≤ % ≤ 

8% 

Temperature 

(°F) 

AASHTO 

T 309 

Per 

AASHTO 

50°F ≤ °F ≤ 

90°F 

Compressive 

Strength (psi) 

 

 

AASHTO 

T 22 

 

AASHTO 

T 23 

Stripping 

Cylinders:   

One (1) 

set of 

Three (3) 

4 x 8 in. 

≥ 80% f’ c at 

Stripping 

7-day 

Cylinders:  

One (1) 

set of 

Three (3) 

4 x 8 in. 

For 

Information 

at 7 days 

28-day 

Cylinders:  

One (1) 

set of 

Three (3) 

4 x 8 in. 

≥ 100%  f’ c 

at 28 days 

56-day 

Cylinders:  

One (1) 

set of 

Three (3) 

4 x 8 in.  

≥ 100%  f’ c 

at 56 days (b) 
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 Certificate of Compliance. 

The Fabricator shall provide a Certificate of Compliance in accordance with Standard Specifications, 

Division I, Section 6.01, stating that QC test cylinders have achieved the design strength, f’c. A 

Certificate of Compliance shall accompany each shipment and shall be presented to the Engineer or 

designee upon delivery to the site. 

 

 Documentation.   

At a minimum, the Fabricator shall maintain a filing system for the following QC records and 

documentation.  All QC records and documentation shall be made available to the Engineer upon the 

request. 

 

(a) Current MassDOT Approved Mix Design Sheet(s) and Approval Letter(s) 

(b) PCI or NPCA Certification 

(c) Current Qualifications and Certifications for QC Manager(s) and QC Technician(s) 

(d) Most current set of Approved Shop Drawings 

(e) Approved Placement, Finishing and Curing Plan 

(f) Approved Dunnage Plan 

(g) Fabricator Certificate of Compliance for each fabricated Precast Concrete Bridge Element 

(h) Admixture Manufacturer’s Certification of Compliance for each approved Admixture 

(i) Completed QC Inspection Report for each fabricated Precast Concrete Bridge Element 

(j) Identification Number for each fabricated Precast Concrete Bridge Element 

(k) Time and date of casting of each fabricated Precast Concrete Bridge Element 

(l) Date of stripping of each fabricated Precast Concrete Bridge Element 

(m) Batch Ticket Printout reporting the quantity of concrete produced for each batch of concrete 

produced  

(n) Concrete temperature records for each Precast Concrete Bridge Element fabricated 

(o) QC Test Report Forms for each sublot of concrete produced 

(p) Non-Conformance Reports (NCRs) 

(q) Documentation of Repairs (if applicable) 
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MATERIALS 

 

A. Materials. 

Materials shall meet the following specifications (if applicable): 

 

General      M4.00.00 

Portland Cement     M4.01.0 

Blended Hydraulic Cements    M4.01.1 

Fly Ash      M4.01.2 

Cement Concrete     M4.02.00 

Cement      M4.02.01 

Cement Mortar     M4.02.15 

Aggregates      M4.02.02 

Lightweight Aggregates    M4.02.03 

Water      M4.02.04 

Cement Concrete Additives    M4.02.05 

Proportioning     M4.02.06 

Mixing and Delivery    M4.02.10 

Test Specimens     M4.02.13 

Mortar for Filling Keyways    M4.04.0 

Slag      AASHTO M 302 

High Performance Cement Concrete   M4.06.1 

Self-Consolidating Concrete (SCC)   M4.02.17 

Controlled Density Fill – Non-Excavatable  M4.08.0 

Reinforcing Bars     M8.01.0 

Epoxy Coated Reinforcing Bars   M8.01.7 

Galvanized Reinforcing Bars   M8.01.8 

Welded Wire Reinforcement   M8.01.2 

Mechanical Reinforcing Bar Splicer   M8.01.9 

Lifting Devices     PCI MNL-116 

Corrugated Metal Pipe    AASHTO M 36 

 

 Cement Concrete Mix Design. 

The cement concrete shall be comprised of specified proportions of water and MassDOT approved 

aggregates, cement, supplementary cementitious materials (SCMs), and admixtures to form a 

homogenous composition.  Cement concrete for Precast Concrete Bridge Elements shall meet the 

requirements of M4.06.1 High Performance Cement Concrete, with the exception that the “Total 

Cementitious Content” specified shall be considered the “Maximum Allowable Cementitious Content”.  

When used, self-consolidating concrete (SCC) shall meet the requirements of M4.02.17.   

 

Prior to production of cement concrete, the Fabricator shall report and submit all proposed mix design 

formulations and its constituent materials to the Engineer for review and approval.  All mix design 

yields shall be designed for 1.0 cubic yards of concrete, with an allowable tolerance of +/- 1.0 %.  All 

liquids incorporated into the proposed mix design(s) shall include both water and admixtures in the 

liquid mass calculation. 
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During production of cement concrete, the Fabricator shall not alter the previously approved mix design 

formulation or its constituent materials.  Proposed alterations in source, type, batch quantity, or 

gradation to any of the constituent materials of the previously approved mix design formulation shall 

require a new Mix Design submission to the Engineer for review and approval.  Fabrication shall not 

occur without prior mix design approval. 

  

 Vertical Adjustment Assembly. 

Vertical Adjustment Assembly details and material requirements shall be as shown on the plans. 

Alternate devices may be used provided that they are adjustable and can support the anticipated loads. 

The design of the leveling devices, with necessary calculations, shall be submitted to the Engineer for 

approval. 

 

 Grout. 

Grout used for shear keys, vertical adjustment assembly voids, and hand holes shall be in accordance 

with M4.04.0. 

 

 Reinforcement. 

All reinforcing steel shall be epoxy coated Grade 60 unless otherwise noted on the plans.  Mechanical 

reinforcing bar splicers shall be epoxy coated. 

 

 Threaded Inserts. 

Threaded inserts are permissible to facilitate forming the keyway pours. Threaded inserts shall be hot 

dip galvanized or made of stainless steel. The number of threaded inserts shall be minimized, and the 

inserts shall not come in contact with the reinforcing steel. 

 

 Corrugated Metal Pipe. 

Corrugated Metal Pipe to be used for forming voids as specified on the plans shall be fabricated from 

steel and shall have a protective metallic coating of zinc (galvanizing). 

 

 

CONSTRUCTION METHODS – PLANT FABRICATION 

 

A. Shop Drawings.  

Prior to performing any work under this Section, the Contractor shall receive approval for all shop drawings 

for the Precast Concrete Bridge Element being worked on and any special Contract requirements, provided 

that a complete shop drawing package is provided. The Contractor shall not order materials or begin work 

before receiving approved shop drawings.  The Engineer will reject Precast Concrete Bridge Elements that 

deviate from the approved drawings or are fabricated prior to receiving written approval of the shop 

drawings. The Contractor shall bear full responsibility and costs for all materials ordered or work performed 

prior to the approval of the shop drawings or written authorization from the Engineer. 

 

Contractor shall submit scaled shop drawings to the Engineer for review and approval. Design calculations 

for the precast arch and footings shall not be included in the submittal. The Fabricator’s name and address 

shall appear on each sheet.   

 

Resubmittal of “Approved as Noted” shop drawings is not necessary for minor revisions, provided that the 

correction can be clearly understood and is unambiguous without possibility of misinterpretation.  Shop 

drawings with questions or comments that require a response and/or additional information from the 

Fabricator must be resubmitted. 
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Detailed shop drawings shall be prepared in accordance with the relevant provisions of Subsection 5.02 and 

shall, at a minimum, contain the following: 

 

(a) Number and type and/or piece mark of the precast concrete bridge element including overall length, 

width, and height. 

(b) Skew angle. 

(c) Location, size, and geometry of all steel reinforcement, including mechanical reinforcing bar 

splicers to be used for connecting Precast Concrete Bridge Elements together in the field. 

(d) Location and details of all inserts, anchors, Vertical Adjustment Assemblies, and any other items 

required to be cast into the Precast Concrete Bridge Elements (whether detailed on the plans by the 

Engineer of Record or provided for the Contractor's convenience). Precast Concrete Bridge 

Elements shall not be fired or drilled into for attachment purposes. All hardware shall be galvanized 

except as noted. 

(e) Locations and details of the lifting devices, including supporting calculations, type and amount of 

any additional reinforcing required for lifting. The Fabricator shall design all lifting devices based 

on the no cracking criteria in Chapter 8 of the PCI Design Handbook (7th edition). 

(f) The minimum compressive strength required prior to handling the precast concrete bridge element. 

 

The shop drawings shall not include procedures for placement, finishing, and curing of concrete. These 

details shall be included in the Placement, Finishing and Curing Plan that is to be submitted to the Engineer 

as described under Placement, Finishing, and Curing Plan. 

 

B. Fabrication. 

All Precast Concrete Bridge Elements shall be fabricated in accordance with the latest edition of PCI MNL-

116 as modified herein. 

 

C. Placement, Finishing and Curing Plan. 

At least 30 days prior to start of fabrication, the Contractor shall submit the Fabricator’s  proposed 

Placement, Finishing and Curing Plan to the Engineer for approval. This shall be an independent submittal, 

separate from the fabrication shop drawings and design calculations. The Placement, Finishing and Curing 

Plan shall include the following: 

 

(a) Method of Mixing 

(b) Method of Placement 

(c) Method of Consolidation 

(d) Method of Finishing 

(e) Method of Initial Curing 

(f) Method of Intermediate Curing 

(g) Method of Final Curing 

(h) Moisture Retention Materials and Equipment (water spray equipment, saturated covers, sheet 

materials, liquid membrane-forming compounds, accelerated curing equipment, etc.) 

(i) Cylinder Curing Methods, Location, and Environmental Control (temperature, humidity, etc.) 

(j) Temperature Monitoring, Recording, and Reporting 

 

D. Precast Three-Sided  Culvert and Footings  

The Contractor shall submit design computations for the precast three-sided culvert and footings to the 

Engineer for review and approval. The computations shall be prepared in accordance with the latest 

AASHTO LRFD Bridge Design Specifications, the 2013 MassDOT LRFD Bridge Design Manual, and the 

Plans using English units and HL-93 live loading. The design computations shall consider all Strength,  
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Extreme Event and Service Limit States as are appropriate for each stage of fabrication, shipment, 

construction, and for the final in-service condition. Design computations and shop drawings shall be 

prepared and stamped by a Professional Engineer licensed to practice in the Commonwealth of 

Massachusetts. The shop drawings shall be prepared and submitted in accordance with the section, 

Drawings, above. 

 

The dimensions provided on the plans are shown to establish the size of the proposed opening. The width 

and thickness of each culvert unit may vary depending upon the manufacturer's specifications provided that 

the opening size is maintained. The Contractor shall be responsible for modifying the dimensions of the 

elements to compensate for elastic shortening, shrinkage, grade corrections, and other phenomena that make 

in-process fabricating dimensions different from those shown on the drawings. Approval of the shop 

drawings shall not relieve the Contractor from responsibility for the correctness of the dimensions shown. 

 

 Joints.  

The precast reinforced concrete three-sided culvert shall be produced with grout-filled keyways per the 

details on the plans, the manufacturer's recommendations, and as approved by the Engineer. The ends 

shall be manufactured such that when the sections are laid together they will make a continuous line of 

frames with a smooth interior surface free of appreciable irregularities, and in compliance with the 

permissible variations. 

 

 Marking. 

The following information shall be clearly marked on the interior of each frame by indentation, 

waterproof paint, or other approved means: 

 

(a) Frame span and rise 

(b) Date of manufacture and lot number 

(c) Name and trademark of the manufacturer 

 

E. Reinforcement. 

The reinforcing bars shall be installed in accordance with Section 901.62 of the Supplemental 

Specifications, including tolerances for cover and horizontal spacing of bars.  Components of mechanical 

reinforcing bar splicers shall be set with the tolerances shown on the plans. The reinforcing bars and 

mechanical reinforcing bar splicers shall be assembled into a rigid cage that will maintain its shape in the 

form and which will not allow individual reinforcing bars to  move during the placement of concrete.  This 

cage shall be secured in the form so that the clearances to all faces of the concrete, as shown on the plans, 

shall be maintained. 

 

Where reinforcing bars are to protrude from one Precast Concrete Bridge Element in order to mate with 

reinforcing bar splicers in a second precast concrete element, the fabricator shall set the reinforcing bars 

and the reinforcing bar splicers with a template in order to ensure proper fit up within the tolerances 

specified on the plans.   

 

F. Tolerances.   

Fabrication shall comply with tolerances specified on the plans.  Tolerances for steel reinforcement 

placement shall be in accordance with 901.62. In the absence of specifications on the plans, tolerances shall 

comply with the latest version of the PCI MNL 135, Precast Tolerance Manual. 
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G. Forms.  

Concrete shall be cast in rigidly constructed forms, which will maintain the Precast Concrete Bridge 

Elements within specified tolerances to the shapes, lines and dimensions shown on the approved fabrication 

drawings. Forms shall be constructed from flat, smooth, non-absorbent material and shall be sufficiently 

tight to prevent the leakage of the plastic concrete. When wood forms are used, all faces in contact with the 

concrete shall be laminated or coated with a non-absorbent material. All worn or damaged forms, which 

cause irregularities on the concrete surface or damage to the concrete during form removal, shall be repaired 

or replaced before being reused.  Any defects or damage of more than “Category 2, Minor Defects” made 

to the concrete, due to form work, stripping or handling, shall be subject to repair or rejection, as defined 

in the Repairs and Replacement section.  If threaded inserts are cast into the elements for support of 

formwork, the inserts shall be recessed a minimum of 1 inch and shall be plugged after use with a grout of 

the same color as that of the precast cement concrete. 

 

H. Mixing of Concrete.  

The concrete shall be proportioned and mixed in conformance with the Fabricator’s approved mix design 

and M4.02.10 Mixing and Delivery Fabrication shall not occur without prior mix design approval.  The 

Fabricator shall provide copies of batch tickets to the Engineer.   

 

I. Placement of Concrete. 

Prior to the placement of concrete, the temperature of the forms shall be greater than or equal to 50°F.  

Quality Control inspection shall be performed by the Fabricator as specified in the Fabricator Quality 

Control section.  The Fabricator shall verify all materials and equipment required for protecting and curing 

the concrete are readily available and meet the requirements of the Final Curing Methods section below.  

All items encased in the concrete shall be accurately placed in the position shown on the Plans and firmly 

held during the placing and setting of the concrete. Clearance from the forms shall be maintained by 

supports, spacers, or hangers and shall be of approved shape and dimension.  

 

During placement, the concrete shall maintain a concrete temperature range between 50°F and 90°F.  The 

Fabricator shall minimize the time to concrete placement (measured from start of mixing to completion of 

placement).  In no event shall time to placement exceed 90 minutes.  The Fabricator shall perform additional 

Quality Control sampling and testing on concrete that has been retempered with admixtures or hold-back 

water during the placement of the concrete as specified in the Fabricator Quality Control section above.  

Delays or shutdowns of over 30 minutes shall not be allowed during the continuous filling of individual 

forms. 

 

J. Consolidation of Concrete. 

Suitable means shall be used for placing concrete to prevent segregation or displacement of reinforcing 

steel or forms. The concrete shall be thoroughly consolidated by external or internal vibrators or a 

combination of both. Vibrators shall not be used to move concrete within the forms. Vibrators shall be used 

as specified in 901.63C and as directed by the Engineer. Concrete shall be placed and consolidated in a way 

that minimizes the presence of surface voids or bug holes on the formed surfaces.  When used, self-

consolidating concrete (SCC) shall meet the requirements of M4.02.17. 
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K. Finishing of Concrete. 

The finish of the Precast Concrete Bridge Elements shall be as indicated on the plans.  Where Precast 

Concrete Bridge Elements have keyways for grout or closure pours, the surfaces of these shear keys shall 

be abrasive blasted prior to shipment.  The Fabricator may utilize a surface retarder with water blast, 

sandblast, or a combination of both to achieve the desired keyway finish. At a minimum, the profile of the 

keyway surfaces shall be like that of 60 grit sandpaper. The exposed reinforcing steel in the precast slab 

shall be protected from damage during the cleaning of the keyways. Damaged epoxy coating of steel 

reinforcement shall be repaired, and the reinforcing steel shall be cleaned as directed by the Engineer. 

 

The Fabricator shall permanently mark each precast concrete bridge element with its type and/or piece 

mark, date of casting, and supplier identification either by stamp markings in fresh concrete, waterproof 

paint, or other approved means on a surface that will not be exposed after assembly. 

 

L. Exposed Surfaces of Precast Concrete Bridge Elements.  

As soon as conditions permit, before the concrete has fully hardened, all dirt, laitance, and loose aggregate 

shall be removed from the exposed concrete surfaces. Contractor shall not allow foot traffic on the uncured 

concrete until it has reached sufficient strength to prevent damage. 

 

M. Exposed Surfaces of Closure Pour Shear Keys. 

The closure pour shear key cast in the sides of the beam flanges shall have an exposed aggregate finish.  

The closure pour reinforcing steel and its coating shall not be damaged by the process for creating the 

exposed aggregate surface. Fabricator may utilize a surface retarder with water blast, abrasive blast, or a 

combination of both to achieve the desired shear key finish. The abrasive blast shall use oil free compressed 

air. The profile of the shear key surfaces shall be like that of 60 grit sandpaper. 

 

N. Initial Curing Methods.  

After the placement of concrete and prior to concrete finishing, the Fabricator shall initiate initial curing 

methods when the concrete surface begins to dry, to reduce moisture loss from the surface.  Application of 

one or more of the following initial curing methods shall occur immediately after the bleed water sheen has 

disappeared. 

 

 Fogging. 

Fogging nozzles shall atomize water into a fog-like mist.  The fog spray shall be directed and remain 

visibly suspended above the concrete surface, to increase the humidity of the air and reduce the rate of 

evaporation.  Water from fogging shall not be worked into the surface during finishing operations and 

shall be removed or allowed to evaporate prior to finishing. 

 

 Liquid-applied Evaporation Reducers 

Evaporation reducers shall be sprayed onto the freshly placed concrete surface to produce an effective 

monomolecular film that reduces the risk of plastic-shrinkage cracking and rate of evaporation of the 

bleed water from the concrete surface.  Evaporation reducers shall be applied in accordance with 

manufacturer’s recommendations. 
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O. Intermediate Curing Methods.  

The Fabricator shall initiate intermediate curing methods if concrete finishing has taken place prior to the 

concrete reaching final set.  The freshly finished concrete surface shall be protected from moisture loss, by 

the continuation of initial curing methods (fogging and evaporation reducers) until final curing methods are 

applied or by the use of liquid membrane-forming curing compounds (see Liquid Membrane-Forming 

Compounds for Curing section). 

 

P. Final Curing Methods. 

The Fabricator shall initiate and apply final curing methods to the concrete immediately after the following 

conditions are met: 

 

(a) Completion of concrete finishing  

(b) Final set of concrete 

(c) Concrete has hardened sufficiently enough to prevent surface damage 

 

During fabrication of Precast Concrete Bridge Elements, the Fabricator shall maintain the required concrete 

temperature ranges throughout the entire duration of the final curing method cycle as specified herein.  

Controlled and gradual termination of the final curing method shall occur after all specified conditions are 

met.  The concrete temperature shall be reduced at a rate not to exceed 36°F per hour until the concrete 

temperature is within 20°F of the ambient temperature outside of the final curing method enclosure.  The 

Fabricator shall maintain a minimum concrete temperature of 40°F until 100% f’c is attained (see Handling 

and Storage section below). 

 

 Water Spray Curing.  

All exposed concrete surfaces shall remain moist with a continuous fine spray of water throughout the 

entire duration of the final curing method cycle (see Table 4:  Final Curing Method Cycle for Water 

Spray). 

 

Table 4:  Final Curing Method Cycle for Water Spray 

 

 

 

 

 

 

 

 Saturated Covers for Curing.  

All exposed concrete surfaces shall remain moist with a continuous application of saturated covers 

throughout the entire duration of the final curing method cycle (see Table 5:  Final Curing Method 

Cycle for Saturated Covers).  Saturated covers shall be allowed to dry thoroughly before removal to 

provide uniform, slow drying of the concrete surface. 

 

Table 5:  Final Curing Method Cycle for Saturated Covers 

 

 

 

 

 

 

Sustained 

Concrete 

Temperature  

Final Curing 

Method Cycle 

Duration 

Compressive 

Strength 

50°F ≤ °F ≤ 90°F ≥ Five (5) days ≥ 80% f’c 

Sustained 

Concrete 

Temperature  

Final Curing 

Method Cycle 

Duration 

Compressive 

Strength 

50°F ≤ °F ≤ 90°F ≥ Three (3) days ≥ 80% f’c 
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Saturated covers, such as burlap, cotton mats, and other coverings of absorbent materials shall meet the 

requirements of AASHTO M 182, Class 3.  Saturated covers shall be in good condition, free from holes, 

tears, or other defects that would render it unsuitable for curing concrete.  Saturated covers shall be 

dried to prevent mildew when storing.  Prior to application, saturated covers shall be thoroughly rinsed 

in water and free of harmful substances that are deleterious or cause discoloration to the concrete.  

Saturated covers shall have sufficient thickness and proper positioning onto the concrete surface to 

maximize moisture retention.   

 

Saturated covers shall contain a sufficient amount of moisture to prevent moisture loss from the surface 

of the concrete.  Saturated covers shall be kept continuously moist so that a film of water remains on 

the concrete surface throughout the entire duration of the final curing method cycle.  The Fabricator 

shall not permit the saturated covers to dry and absorb water from the concrete.  Use of polyethylene 

film (see Polyethylene Film section) may be applied over the saturated cover to potentially decrease the 

need for continuous watering.   

 

 Sheet Materials for Curing. 

All exposed concrete surfaces shall remain moist with a continuous application of curing sheet materials 

throughout the entire duration of the final curing method cycle (see Table 6:  Final Curing Method 

Cycle for Curing Sheet Materials). 

 

Table 6:  Final Curing Method Cycle for Sheet Materials 

 

 

 

 

 

 

Sheet Materials used for curing, such as polyethylene film, white burlap-polyethylene sheeting, and 

reinforced paper shall meet the requirements of ASTM C171 and the specifications herein.  Sheet 

materials shall inhibit moisture loss and reduce temperature rise in concrete exposed to radiation from 

the sun during the final curing method cycle.  Adjoining covers shall overlap not less than 12 inches.  

All edges of the covers shall be secured to maintain a moist environment.   

 

(a) Polyethylene Film. 

Polyethylene film shall meet the requirements of ASTM C171, consist of a single sheet manufactured from 

polyethylene resins, be free of visible defects, and have a uniform appearance.  Careful considerations shall 

be taken by the Fabricator to prevent the film from tearing during storage and application, so as to not disrupt 

the continuity of the film (polyethylene film reinforced with glass or other fibers is more durable and less 

likely to be torn).  The Fabricator shall monitor the application of the film to prevent uneven spots from 

appearing (mottling) on the concrete surface, due to variations in temperature, moisture content, or both.  

The Fabricator shall prevent mottling from occurring on the concrete surface by applying additional water 

under the film or applying a combination of polyethylene film bonded to absorbent fabric to the concrete 

surface to retain and evenly distribute the moisture.   

 

Immediately following final finishing, polyethylene film shall be placed over the surface of the 

fresh concrete surface, so as to not damage the surface of the concrete and shall be placed and 

weighted so that it remains in contact with the concrete throughout the entire duration of the final 

curing method cycle.  The film shall extend beyond the edges of the concrete surface.  The film 

shall be placed flat on the concrete surface, avoiding wrinkles, to minimize mottling.  Edges of  

Sustained 

Concrete 

Temperature  

Final Curing 

Method Cycle 

Duration 

Compressive 

Strength 

50°F ≤ °F ≤ 90°F ≥ Three (3) days ≥ 80% f’c 
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adjacent polyethylene film shall overlap a minimum of 6 inches and be tightly sealed with the use 

of sand, wood planks, pressure-sensitive tape, mastic, or glue to maintain close contact with the 

concrete surface, retain moisture, and prevent the formation of air pockets throughout the entire 

duration of the final curing method cycle. 

 

(b) White Burlap-Polyethylene Sheeting 

White burlap-polyethylene sheeting shall meet the requirements of ASTM C171, be securely 

bonded to the burlap so to avoid separation of the materials during handling and curing of the 

concrete and be applied in the same manner as the polyethylene film. 

 

(c) Reinforced Impervious Paper. 

Reinforced impervious paper shall meet the requirements of ASTM C171, consist of two sheets of 

kraft paper cemented together with a bituminous adhesive and reinforced with embedded cords or 

strands of fiber running in both directions, and be white in color.  Reinforced impervious paper 

shall be treated to prevent tearing when wetted and dried.   

 

Reinforced impervious paper can be reused so long as it is effective in retaining moisture on the 

concrete surface.  The Fabricator shall visually inspect the reinforced impervious paper for all 

holes, tears, and pin holes from deterioration of the paper through repeated use by holding the paper 

up to the light.  The paper shall be discarded and prohibited from use when the moisture is no longer 

retained. 

 

After the concrete has hardened sufficiently to prevent surface damage, the concrete surface shall be 

thoroughly wetted prior to the application of the reinforced impervious paper and be applied in the same 

manner as the polyethylene film. 

 

 Liquid Membrane-Forming Compounds for Curing.  

All exposed concrete surfaces shall remain moist with a continuous application of liquid membrane-

forming compounds throughout the entire duration of the final curing method cycle (see Table 7:  Final 

Curing Method Cycle for Liquid Membrane-Forming Compounds). 

 

Table 7:  Final Curing Method Cycle for Liquid Membrane-Forming Compounds 

 

 

 

 

 

 

 

Liquid membrane-forming compounds shall meet the requirements of ASTM C 1315, Type I, Class A 

and shall exhibit specific properties, such as alkali resistance, acid resistance, adhesion-promoting 

quality, and resistance to degradation by ultraviolet light, in addition to moisture-retention capabilities.  

Liquid membrane-forming compounds shall consist of waxes, resins, chlorinated rubber, or other 

materials to reduce evaporation of moisture from concrete.  Liquid membrane-forming compounds 

shall be applied in accordance with the manufacturer’s recommendations.   

 

 

 

 

Sustained 

Concrete 

Temperature  

Final Curing 

Method Cycle 

Duration 

Compressive 

Strength 

50°F ≤ °F ≤ 90°F ≥ Seven (7) days ≥ 80% f’c 
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Liquid membrane-forming compounds shall be applied immediately after the disappearance of the 

surface water sheen following final finishing.  All exposed surfaces shall be wetted immediately after 

form removal and kept moist to prevent absorption of the compound, allowing the curing membrane to 

remain on the concrete surface for proper membrane moisture retention.  The concrete shall reach a 

uniformly damp appearance with no free water on the surface prior to the application of the compound.   

 

If patching or finishing repairs are to be performed prior to the application of the compound, the Precast 

Concrete Bridge Element shall be covered temporarily with saturated covers until the repairs are 

completed and the compound is applied.  Only areas being repaired shall be uncovered during this 

period. While the saturated covers are removed to facilitate the patching process, the work shall 

continue uninterrupted.  If for any reason the work is interrupted, saturated covers shall be placed onto 

the uncovered concrete surface, until the work continues and is completed, at which time the curing 

compound shall be applied to the repaired area. 

 

Careful considerations shall be made by the Fabricator to determine if the evaporation rate is exceeding 

the rate of bleeding, thus causing the surface to appear dry even though bleeding is still occurring.  

Under such conditions, the application of liquid membrane-forming compounds to the concrete surface 

shall be delayed, in order to prevent bleed water from being sealed below the concrete surface and avert 

map cracking of the membrane films, reduction in moisture-retention capability, and reapplication of 

the compound.  To diagnose and prevent this condition, the Fabricator shall place a transparent plastic 

sheet over a test area of the uncured and unfinished concrete surface and shall determine if any bleed 

water accumulates under the plastic. 

 

The compound shall be applied in two applications at right angles to each other to ensure uniform and 

more complete coverage.  On very deeply textured surfaces, the surface area to be treated shall be at 

least twice the surface area of a troweled or floated surface.  In such cases, two separate applications 

may be needed, each at 200 ft2/gal., with the first being allowed to become tacky before the second is 

applied.   

 

The curing compound shall be applied by power sprayer, using appropriate wands and nozzles with 

pressures between 25 and 100 psi.  For very small areas such as repairs, the compound shall be applied 

with a wide, soft-bristled brush or paint roller.  The compound shall be stirred or agitated before use 

and applied uniformly in accordance with the manufacturer’s recommended rate.  The Fabricator shall 

verify the application rates are in accordance with the manufacturer’s recommended rate.  

 

When the concrete surface is to receive paint, finishes, or toppings that require positive bond to the 

concrete, it is critical that the curing procedures and subsequent coatings, finishes, or toppings be 

compatible to achieve the necessary bond. 

 

After the termination of the final curing method cycle has occured,  liquid membrane-forming 

compounds shall be removed by blast-cleaning from any concrete surface that is to receive paint, 

finishes, plastic concrete from secondary pour, grout, or any other toppings that require bonding to the 

concrete surface.  These surfaces shall be further blast-cleaned to remove the cement matrix down to 

exposed aggregate to ensure proper bonding to the material.  The method used to remove the curing 

compound shall not damage the reinforcement and coating. Compounds are prohibited on any concrete 

surface that will have a penetrating or coating type treatment such as a sealer, stain, or waterproofing 

membrane applied to it. 
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 Accelerated Curing.  

Accelerated curing shall use live steam or radiant heat with moisture in accordance with PCI MNL-116 

as modified herein.  The concrete temperature shall meet the maximum heat increase and cool down 

rates as specified herein.  Concrete temperature monitoring shall meet the requirements of the 

Temperature Monitoring section.  Excessive and fluctuating rates of heating and cooling shall be 

prohibited.  The concrete temperature shall not exceed 158°F at any time.  The Fabricator shall meet 

the following accelerated curing sequencing and requirements. 

 

(a) Initial Delay Period. 

The initial delay period shall be defined as the duration immediately following the placement of 

the concrete and the attainment of initial set of the concrete.  The Fabricator shall determine the 

time of initial set in accordance with AASHTO T 197 specifications.  Throughout the entire 

duration of the preset period, initial curing shall be implemented.  The temperature increase period 

(see Temperature Increase Period section) shall not occur until initial set of the concrete is attained.  

During the initial delay period, the concrete temperature shall meet the following requirements: 

 

i. Concrete temperature rate of increase shall not exceed 10°F  per hour.   

ii. Total concrete temperature increase shall not exceed 40°F higher than the placement 

concrete temperature or 100°F, whichever is less 

 

(b) Temperature Increase Period. 

The temperature increase period shall be defined as the duration immediately following the 

completion of the initial delay period (after initial set) and immediately prior to the start of the 

constant maximum temperature period.  Application of steam to the enclosure shall not occur until 

the initial delay period is complete.  After the initial delay period is complete, all exposed concrete 

surfaces shall be cured in a moist environment where the concrete temperature increases at a rate 

not to exceed 36°F per hour. 

  

(c) Constant Maximum Temperature Period. 

The constant maximum temperature period shall be defined as the duration immediately following 

the completion of the temperature increase period and immediately prior to the start of the 

temperature decrease period.  After the temperature increase period is complete, all exposed 

concrete surfaces shall be cured in a moist environment at a controlled and constant elevated 

temperature throughout the entire duration of the constant maximum temperature period.  

Termination of the constant maximum temperature period and the start of the termination decrease 

period shall occur after all specified conditions are met  (see Table 8:  Constant Maximum 

Temperature Period).   

 

Table 8:  Constant Maximum Temperature Period 

 

 

 

 

 

(d) Temperature Decrease Period. 

After the constant maximum temperature period is complete, the concrete temperature shall be 

cured in a moist environment at a controlled and reduced rate not to exceed 36°F per hour until the 

concrete temperature is within 20°F of the ambient temperature outside of the curing enclosure. 

 

Sustained Concrete 

Temperature  

Constant Maximum 

Temperature Period 
Compressive Strength 

120°F ≤ °F ≤ 158°F 6 hrs ≤ Time ≤ 48 hrs ≥ 80% f’c 
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Q. Stripping. 

The Fabricator shall not strip forms or handle the Precast Concrete Bridge Element until Quality Control compressive 

strength cylinders attain a minimum compressive strength of 80% Design Strength (f’c) or the value indicated on the 

approved drawings has been achieved.  After removal from the form, all exposed concrete surfaces shall continue 

to be cured in conformance with the Final Curing Methods sections until completion. 

 

R. Handling and Storage of Precast Concrete Bridge Elements. 

Precast Concrete Bridge Elements may be exposed to temperatures below freezing (32°F) when the chosen 

curing cycle has been completed, provided that the following conditions are met:  

 

(a) Precast Concrete Bridge Elements are protected from precipitation with polyethylene curing covers 

until 100% f’c is attained. 

(b) Precast Concrete Bridge Elements maintain a minimum concrete temperature of 40°F until 100% 

f’c is attained. 

 

Precast Concrete Bridge Elements damaged during handling and storage will be repaired or replaced at the 

Engineer’s direction at no cost to the Town.  Precast Concrete Bridge Elements shall be lifted at the 

designated points by approved lifting devices embedded in the concrete and in accordance with proper 

lifting and handling procedures.  Storage areas shall be smooth and well compacted to prevent damage due 

to differential settlement.  Precast Concrete Bridge Elements shall be supported on the ground by means of 

continuous blocking, in accordance with the approved dunnage plan.  

 

Precast Concrete Bridge Elements shall be loaded on a trailer with blocking as described above, in 

accordance with the approved dunnage plan. Shock-absorbing cushioning material shall be used at all 

bearing points during transportation of the Precast Concrete Bridge Elements. Blocking shall be provided 

at all locations of tie-down straps. Precast Concrete Bridge Elements stored prior to shipment shall be 

inspected by the Contractor prior to being delivered to the site to identify damage that would be cause for 

repair or rejection.  

 

S. Repairs and Replacement.  

In the event defects are identified, they shall be classified in the following categories and a non-

conformance report (NCR) shall be filed if required. The NCR shall be submitted to the Engineer for review. 

Defects in all categories shall be documented by plant Quality Control personnel and made available to the 

Engineer upon request. Any required repairs shall utilize materials listed on the MassDOT QCML. 

 

Where noted, defects shall be repaired according to the PCI Northeast Region Guidelines for Resolution of 

Non-Conformances in Precast Concrete Bridge Elements, Report Number PCINE-18-RNPCBE.  Please 

note that reference to PCINE-18-RNPCBE is made for repair details only.  In the case of conflicts with this 

Special Provision, this Special Provision shall govern. 

 

 Category 1, Surface Defects. 

Category 1 defects do not need to be repaired, and an NCR does not need to be filed. Surface defects 

are defined as the following: 

 

(a) Surface voids or bug holes that are less than 5/8-inch in diameter and less than ¼-inch deep, 

except when classified as Category 4  

(b) Cracks less than or equal to 0.006 inches wide  

(c) Cracks less than or equal to 0.125 inches wide on surfaces that will receive a field-cast concrete 

overlay  
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 Category 2, Minor Defects. 

Category 2 defects shall be repaired, but an NCR does not need to be filed. Minor defects are defined 

as the following: 

 

(a) Spalls, honeycombing, surface voids that are less than 2 inches deep and have no dimension 

greater than 12 inches 

(b) Cracks less than or equal to 0.016 inches that will not receive a concrete overlay  

(c) Broken or spalled corners that will be covered by field-cast concrete 

 

Minor defects shall be repaired according to PCINE-18-RNPCBE. Cracks shall be sealed according to 

the PCI Repair Procedure #14 in PCINE-18-RNPCBE. 

 

 Category 3, Major Defects. 

For Category 3 defects, the Fabricator shall prepare an NCR that documents the defect and describes 

the proposed repair procedure. The NCR shall be submitted to the Engineer for approval prior to 

performing the repair. Major defects are defined as the following: 

 

(a) Spalls, honeycombing and surface voids that are deeper than 2 inches or have any dimension 

greater than 12 inches, when measured along a straight line 

(b) Concentrated area of defects consisting of four or more Category 2 Defects within a 4-square 

foot area. 

(c) Exposed reinforcing steel  

(d) Cracks greater than 0.016 inches and less than or equal to 0.060 inches in width that will not 

receive a concrete overlay 

(e) Bearing area spalls with dimensions not exceeding 3 inches 

(f) Cracks, spalls and honeycombing that will be encased in cast in place concrete need not be 

repaired, but the limits and location of the defects shall be documented with an NCR 

 

Upon approval, defects and cracks shall be repaired according to PCINE-18-RNPCBE and this 

specification. All repairs shall be completed at the expense of the Contractor.  

 

 Category 4, Rejectable Defects. 

Rejectable defects as determined by the Engineer may be cause for rejection. Fabricator may submit an 

NCR with a proposed repair procedure, requesting approval. Some rejectable defects are defined as the 

following: 

 

(a) Surface defects on more than 5% of the surface area which will be exposed to view after 

installation 

(b) Minor defects that in total make up more than 5% of the surface area of the unit 

(c) Cracks greater than 0.060 inches in width except as noted in Category 1 

(d) Elements fabricated outside of the specified tolerances 

(e) MassDOT compressive strength testing that does not meet the specified Design Strength, f’c 

 

T. Shipping. 

Prior to shipment, the Fabricator shall perform the following actions and provide the required 

documentation to the Engineer: 

 

(a) Precast Concrete Bridge Elements shall remain at the Fabricator’s plant for a minimum of 7 days 

after cast date.  
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(b) QC Inspection Reports shall be signed by the Quality Control Manager and provided to the 

Engineer. 

(c) QC Compressive Strength Test Report Forms attaining Design Strength, f’c for the Precast 

Concrete Bridge Element’s representative Sublot shall be generated by the Fabricator and provided 

to the Engineer. 

(d) Certificate of Compliance shall be generated by the Fabricator as described under the Fabricator 

Quality Control section and provided to the Engineer.  

(e) All Engineer approved Corrective Actions submitted on the Non-Conformance Reports (NCR), 

shall be verified to have been completed by the Engineer and Quality Control Manager. 

(f) All NCRs shall be signed off by the Quality Control Manager and the Engineer 

 

U. Delivery.   

Upon Delivery, the following documentation shall be provided to the Resident Engineer or designee: 

 

(a) QC Compressive Strength Test Report Forms attaining Design Strength, f’c for the Precast 

Concrete Bridge Element’s representative sublot.   

(b) Certificate of Compliance generated by the Fabricator as described under the Fabricator Quality 

Control section.  

(c) QC Inspection Reports signed by the Quality Control Manager. 

 

The Contractor shall inspect Precast Concrete Bridge Elements upon receipt at the site. Precast Concrete 

Bridge Elements damaged during delivery shall be repaired or replaced at the Engineer’s direction at no 

additional cost.  

 

CONSTRUCTION METHODS – FIELD CONSTRUCTION 

 

A. General. 

All of the Contractor’s field personnel involved in the erection and assembly of the Precast Concrete Bridge 

Elements shall have knowledge of and follow the approved Erection Procedure.  

 

Prior to installation, the following documentation shall be reviewed and confirmed by the Engineer or 

designee: 

 

(a) QC Compressive Strength Test Report Forms attaining Design Strength, f’c for the Precast 

Concrete Bridge Element’s representative sublot.   

(b) Certificate of Compliance generated by the Fabricator as described under the Fabricator Quality 

Control section.  

(c) QC Inspection Reports signed by the Quality Control Manager. 

 

Field construction staff shall verify that the Engineer has accepted all Precast Concrete Bridge Elements 

prior to installation.   

 

B. Erection Procedure  

Prior to the erection, the Contractor shall submit an Erection Procedure for approval by the Engineer.  This 

submittal shall include computations and drawings for the transport, hoisting, erection and handling of the 

Precast Concrete Bridge Elements. The Erection Procedure shall be prepared and stamped by a Professional 

Engineer registered in the Commonwealth of Massachusetts with working knowledge of the Contractor’s 

equipment, approved shop drawings, and materials to build the bridge. The Erection Procedure shall, at a 

minimum, include the following: 



SP-90 

 

ITEM 995.01 (CONTINUED) 

 

 Erection Procedure 

The Erection Procedure shall be prepared to conform to the requirements of 960.61, Erection and the 

applicable sections in Chapter 8 of the PCI Design Handbook (seventh edition) for handling, erection, 

and bracing requirements. At a minimum, the Erection Procedure shall provide: 

 

(a) Minimum concrete compressive strength for handling the Precast Concrete Bridge Elements. 

(b) Concrete stresses during handling, transport, and erection. 

(c) Crane capacities, pick radii, sling geometry, and lifting hardware. 

(d) Verification that the equipment can handle all pick loads and weights with the required factor 

of safety. 

(e) Evaluation of construction sequence and evaluation of any geometric conflicts in the lifting of 

the Precast Concrete Bridge Elements and setting them as shown on the plans. 

(f) Design of crane supports including verification of subgrade for support. 

(g) Location and design of all temporary bracing that will be required during erection. 

 

Non-shrink grout and concrete materials, approved by the Engineer, shall be placed as shown on the 

plans.  Fill joints, keyways, and voids, in strict accordance with the specifications and manufacturer's 

recommendations and instructions. 

 

For footings once these Precast Concrete Bridge Elements have been set to the correct horizontal and 

vertical alignment, the void between them and the supporting soil shall be filled with Controlled Density 

Fill – Non-Excavatable to the limits as shown on the plans. Add additional grout ports in the footings 

to facilitate the bedding process if required. 

 

Joints shall be filled flush to the top with non-shrink grout, and any vertical misalignment between 

adjacent elements shall be feathered out on a slope of 1 to 12.   

 

Curing of grout or concrete shall be performed in strict accordance with the specifications and 

manufacturer's recommendations.  Filling shall not be completed in cold weather when either the 

ambient temperature or the precast member's temperature is below the manufacturer's recommendation. 

No localized heating of either the precast members or of the air surrounding the element will be 

permitted in an attempt to reach application temperatures.  

 

If the joints or voids are not filled within five days after the Precast Bridge Elements are erected, the 

Contractor shall cover and protect the openings from weather and debris until they are filled. 

 

C. Survey and Layout. 

Working points, working lines, and benchmark elevations shall be established prior to placement of all 

elements. The Contractor is responsible for field survey as necessary to complete the work. The Engineer 

reserves the right to perform additional independent survey. If discrepancies are found, the Contractor may 

be required to verify previous survey data. 

 

D. Preparation of Closure Pour Keyways. 

Immediately prior to erecting the Precast Concrete Bridge Elements, the closure pour shear keys shall be 

cleaned at the job site of all dust, dirt, carbonation, laitance, and other potentially detrimental materials 

which may interfere with the bonding of the closure pour concrete and precast concrete using a high-

pressure water blast. The exposed reinforcing steel in the precast concrete shall be protected from damage 

during the cleaning of the keyways. Damaged epoxy coating of steel reinforcement shall be repaired, and 

the reinforcing steel shall be cleaned as directed by the Engineer.  The surfaces of the shear keys shall be  
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wetted so that the surfaces shall have a Saturated Surface Dry (SSD) condition for at least 24 hours prior to 

the placement of the closure pour concrete. 

 

E. Erection. 

The elements shall be placed in sequence and according to the methods outlined in the Erection Procedure. 

As the erection proceeds, the Contractor shall constantly monitor the assembly to ensure that the precast 

concrete bridge element is within proper horizontal and vertical location and tolerances prior to releasing it 

from the crane and setting the next unit.  The Contractor may use shims to maintain proper setting 

tolerances. 

 

The concrete elements shall be lifted only by the lifting devices, and the utmost care shall be taken to 

prevent distortion of the elements during handling, transportation, or storage. 

 

Suitable spreaders shall be used during lifting so that only a vertical pull will be made on the lifting device.  

A non-vertical lifting force may be permitted if prior written approval is given by the Engineer.  This 

approval will be contingent on the Contractor demonstrating by calculations, prepared by a Professional 

Engineer registered in Massachusetts, that the elements will not be damaged by the non-vertical lifting force 

and by documentation that the capacity of the lifting devices is adequate for the non-vertical lifting force. 

 

Precast components shall be pre-bed with non-shrink grout thicker than shim stacks prior to placing other 

precast elements on top of them. 

 

After all Precast Concrete Bridge Elements have been placed, the actual overall dimensions of the structure 

both horizontal and vertical, as laid out shall not deviate from the nominal dimensions shown on the plans 

beyond a tolerance of +0 inches and -1 inches.  Once the layout of Precast Concrete Bridge Elements has 

been accepted by the Engineer, the Contractor shall cut all lifting devices off below the surfaces of the 

elements.   

 

F. Precast Concrete Culverts, Three-Sided Frames and Arches.  

Backfilling operations shall not begin until the following checks have been made: 

 

(a) The frame to footing key joints are grouted as shown on the plans; 

(b) The joints between exterior frame bridge elements and wingwall stems are complete as shown 

on the plans; 

(c) All joint seals are properly placed. 

 

Backfill shall be paid for under separate items.  The backfilling procedures shall be in accordance with 

Sections 120, 150, and 170 of the Standard Specifications and Supplemental Specifications modified as 

follows: 

 

(a) Fill shall be placed and compacted in layers not exceeding one foot in depth. 

(b) Dumping of fill shall not be allowed any nearer to the structure than 3.25 feet from a vertical 

plane extending from the back of the footing. 

(c) Backfill shall be placed as symmetrically as possible around the structure with differential 

depths of backfill on each side of the structure not exceeding 1.5 feet with respect to each other. 

(d) Compaction shall be achieved using hand compaction equipment for all fill within one foot of 

the structure. 
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(e) The bare structure shall not be crossed by any equipment heavier than that specified by the 

frame manufacturer.  All damage resulting from equipment damage shall be rectified to the 

satisfaction of the Engineer at no cost to the Town. 

(f) Construction equipment will not be permitted atop an uncompleted structure. 

(g) Construction equipment whose weight exceeds the design capacity shall not be permitted atop 

the completed structure under any circumstances. 

(h) The use of vibratory rollers for compaction purposes will not be permitted. 

 

A representative of the manufacturer shall be on site at the commencement of the installation, at no cost to 

the Town, to assist the Contractor.  The representative shall offer advisory assistance only and shall not 

supplant the Contractor's representative, or the Engineer. 

 

G. Filling of Blockouts for Lifting Devices and Threaded inserts. 

If the blockouts in the Precast Concrete Bridge Elements where the lifting devices were located will be 

exposed and visible after assembly is complete, the Contractor shall fill these blockouts with Cement Mortar 

(M4.02.15) or grout. 

 

SCHEDULE OF BASIS FOR PARTIAL PAYMENT 

 

At the time of bid, the Contractor shall submit on his/her proposal a schedule of unit prices for the major 

component Sub-Items that make up Item 995.01 as well as his/her total bridge structure Lump Sum cost. 

The bridge structure Lump Sum breakdown quantities provided in the proposal form are estimated and not 

guaranteed.  

 

The total of all partial payments to the Contractor shall equal the LUMP SUM contract price regardless of 

the accuracy of the quantities furnished by the Engineer for the individual bridge components.  

 

The cost of labor and materials for any Item not listed but required to complete the work shall be considered 

incidental to Item 995.01 and no further compensation will be allowed.  

 

The schedule on the proposal form applies only to the Bridge Structure. Payment for similar materials and 

construction at locations other than at this bridge structure shall not be included under this Item. Sub-Item 

numbering is presented for information only in coordination with MassDOT Standard Nomenclature. 

 

BRIDGE STRUCTURE NO F-XX-XXX (XXX) 

 

SUB-ITEM 

NO. 
ITEM QTY. UNIT 

UNIT 

PRICE 
TOTAL 

107.48 PREFORMED JOINT FILLER  40 FT   

904.3 
5000 PSI, ¾”, 685 HP CEMENT 

CONCRETE 
100 CY   

910.1 
STEEL REINFORCEMENT FOR 

STRUCTURES – EPOXY COATED 
15715 LB   

970. DAMP-PROOFING 1220 SF   

 

 

 







 
 

 

LOCAL APPLICATION FORMS 
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Town of Franklin Conservation Commission

LOCAL FILING FEE CALCULATION WORKSHEET

1. NOTICE OF INTENT (NOI) 

1.1. New Individual Single Family Home (SFH) $200.00 ______
This includes all projects associated with a SFH
 

1.2. Work Associated with Existing Residential Property
  $50.00 ______

Above-ground pools, fences or other incidental projects 
involving land disturbance that are not covered by the MBZA

1.3. Control of Nuisance Vegetation $50.00 ______
This category shall not apply to any non-natural
deposition of material e.g. vegetative debris

1.4. Subdivisions

Base Fee $600.00 ______
Infrastructure in Buffer Zone or Resource Area

Roads  ___ linear feet x $2.00  = ______
*Drainage Structures  ___ X $10.00 each       = ______
Wetland Resource Area Disturbed  ___square feet x $0.50= ______

(If single family homes are proposed as part of a subdivision 
application, for each house in jurisdiction, individual NOI fees will apply.)

1.5. Multifamily Dwellings, including Condominium Units: 
__MFDU x $100.00______

1.6. Commercial/Industrial 

Base Fee $600.00 ______
Infrastructure in Buffer Zone or Resource Area
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Roads  ___ linear feet x $2.00   = ______
*Drainage Structures  ___ X $10.00 each        =______
Wetland Resource Area Disturbed ___ square feet x $0.50  = ______
Buildings  ___ X $125 each        = ______
All Accessory Improvements  $100.00     = ______

2. REQUEST FOR DETERMINATION (RDA) $100.00

3. MINOR BUFFER ZONE ACTIVITY (MBZA) $50.00

4. ABBREVIATED NOTICE OF RESOURCE AREA DETERMINATION 
(ANRAD) 

$0.50/foot/resource area:        = ______

5. OTHER PERMITS/SERVICES

Order of Conditions Extension $50.00 ______
Certificate of Compliance Request $50.00 ______
Certificate Re-Inspection $50.00 ______
Status Letter for Financial Institution $100.00 ______
Permit Amendment $100.00 ______

6. FILING FEE CALCULATION

Town Share of State Fees (See NOI Wetland $ ___________
Fee Transmittal Form)
Local Filing Fee Calculated Above $ __________
TOTAL Due Town of Franklin (Check No.1) $ __________

State Share of Filing Fee (See NOI Wetland
Fee Transmittal Form)
TOTAL Due DEP (Check No. 2) $ ___________

7. ADVERTISING FEE (Check No. 3) TBD
The fee will be the exact amount the newspaper charges for that specific 
advertisement. Once the advertisement is placed with the paper, by the 
Conservation Commission, the applicant will be notified of the cost and will be 
expected to submit a check for that exact amount, payable to the Town of 
Franklin, to the Conservation Department prior to the first hearing. 

*Drainage structures: catch basins, manholes, leaching basins, gutter inlet or any 
other man-made structure (other than a pipe) for purposes of controlling drainage. 

Exempt

Exempt

Exempt

Exempt
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Town of Franklin Conservation Commission

RESOURCE AREA IMPACT SUMMARY FORM

The Franklin Wetlands Protection Bylaw
Franklin Town Code Section 181

Resource Area Alteration 
Proposed

Mitigation 
Proposed

Bordering Vegetated Wetland (SF)
Bank (LF)
Land Under Water Bodies (SF)
Isolated Wetland (SF)
Vernal Pool (SF)
Buffer Zone (SF)
Riverfront (SF)
100-Year Floodplain (CF)

(SF) = Square Feet
(LF) = Linear Feet
(CF) = Cubic Feet Flood Storage

360 340 rest, 60 rep
120 115
335 800

6,615*
6,615*

1,900 c.f.3,000 s.f.**

0
0

0
0

*Buffer Zone and Riverfront alternation proposed within previously
disturbed and degraded areas (existing roadway). No change in ground
cover is proposed. Temporarily disturbed areas will be revegetated
and stabilized following construction.
**Approximately half the site work is located within the 100-year
floodplain of Miscoe Brook which extends over the roadway. No fill
is proposed and the project will result in an increase of flood
storage volume.
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Town of Franklin Conservation Commission 

 
NOTIFICATION TO ABUTTERS 

 
Under the Massachusetts Wetlands Protection Act 

And 
The Franklin Wetlands Protection Bylaw 

 
 
In accordance with the second paragraph of Massachusetts General Laws Chapter 
131, Section 40, you are hereby notified of the following proposed project: 
 
______________________________has filed a Notice of Intent with the Franklin 
Conservation Commission for the _______________________________________ 
on _________________________, under the Wetlands Protection Act (M.G.L c.131 
§40). 
 
Copies of the Notice of Intent may be examined during regular office hours at 
________________________________________________________________ 
 
Copies may also be examined by contacting the Franklin Conservation Department 
located at 355 East Central Street, Franklin, MA, (508) 520-4929. 
 
Notice of the public hearing including the date, time, and place will be published at 
least five (5) days in advance in the Milford Daily News. 
 
Notice of the public hearing including the date, time, and place will be posted in the 
Franklin Town Hall at least forty eight (48) hours in advance of the public hearing. 
 
The public hearing will be held on Thursday, __________________________, 
20_____, at _____________pm at the Town Council Chambers, located on the 
Second Floor of the Municipal Building on 355 East Central Street.  The meeting is 
also available via Zoom, and can be accessed through the Conservation Commission 
agenda for that night, which will be posted on the Town’s website 48 hours prior to 
the meeting.  Please call the Conservation Department at (508) 520-4929 if you 
have any questions. 
 
You may also contact the Massachusetts Department of Environmental Protection, 
Central Regional Office, Worcester, MA at (508) 792-7650. 
 
 
 
  

Miscoe Brook culvert replacement
South Street

Town of Franklin DPW

TEC, Inc., 311 Main Street, Worcester, MA

March 7

24 7





Rev. 8/22/19 Affidavit of Service

Town of Franklin Conservation Commission

AFFIDAVIT OF SERVICE

Under the Massachusetts Wetlands Protection Act

(To be submitted to the Massachusetts Department of Environmental Protection and 
the Franklin Conservation Commission when filing a Notice of Intent)

I,_________________________________ hereby certify under the pains and 
penalties of perjury that on ____________________, I gave Notification to Abutters 
in compliance with second paragraph of Massachusetts General Laws Chapter 131, 
Section 40 in connection with the following matter:

A Notice of Intent filed under the Massachusetts Wetlands Protection Act by 
___________________________with the Franklin Conservation Commission on 
____________________________ for property located on ____________________, 
Franklin, MA.

The Notification to Abutters form and list of the abutters to whom it was given and 
their addresses are attached to the Affidavit of Service.

________________________________  __________________________
Signature Date

Town of Franklin DPW
South Street

Peter Engle, TEC Inc.

2.9.24

2.8.24

2.9.24


