




















































































































































TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Department of Public Works 1
Roadway Improvement Program & Preservation $5,000,000.00

James Downey, Assistant Director of Public Works

$5,000,000.00

■

■



 

MEMO 
 
Date:   October 1, 2024 
 
To:   Lynne Barret, Finance Director 
 
From:   James Downey, Assistant Director of Public Works 
 
CC:    Derek Brindisi, Town Manager 
           Silvio Genao, Assistant Town Manager 
           William Coyle, Director of Public Works 
 
 
 
Roadway Improvement Program and Preservation 
 
As part of the Town’s Annual Roadway Improvement Program, we are 
requesting these funds to improve and preserve roads identified in the 
Pavement Management Program prepared by Beta Engineering.   
 
We currently have over 300 miles of accepted and unaccepted roadways 
totaling an estimated $133,790,221.60 in backlog with an overall RSR of 67.91 
as of 02-08-2024. 
 
   
James Downey 
Assistant Director of Public Works 
Plymouth MA. 02360 
508-830-4162 ex. 12102 
 
             
 
 

 
 

TOWN OF PLYMOUTH 
Department of Public Works 

159 Camelot Drive 
Plymouth, Massachusetts 02360 

 

 



Pavement Management
Program

Town of Plymouth,
Massachusetts

Date: February 8, 202
Date of Inspections: Winter 2022 - 2023



Roadway Status Summary
Plymouth, MA

Length (Miles)Roadway Type
AcceptedTown Classification:

229.01BC
14.31GR

243.32Total:
UnacceptedTown Classification:

73.72BC
60.08GR

133.80Total:
StateTown Classification:

102.38BC
47.16GR
1.13UNK

150.67Total:
ExclusionTown Classification:

71.16BC
62.49GR

133.65Total:
661.45

FY 2024 Chapter 90 Accepted Road Miles - 237.14

Total:

*State Grouping includes roads classified as State Forest
**Exclusion Grouping only includes roads classified as Private

BETA Group, Inc.
This Report Is Intended For General Planning and Informational Purposes Only2/8/20242/8/2024 Page 1 of 1



Roadway Repair Categories and Banding
Plymouth, MA

Repair Method Banding Low Range Unit Cost Sq.Yrd.Banding High Range

Major Rehabilitation
Major Rehabilitation $100.000 50

Reconstruction $120.00

Reclamation $80.00

Minor Rehabilitation
Minor Rehabilitation $25.0050 70

Cold-In-Place Recycling - 3" HMA $25.00

Cold-In-Place Recycling - 3" HMA (No Structures) $22.00

Mill and Overlay - 2" $20.00

Hot-In-Place Recycling  - 1" Top $20.00

Level and Overlay - 2.5" $20.00

Mill and Overlay - 1.5" $18.00

Preventative Maintenance
Pavement Preservation $15.0070 80

Nova Chip $15.00

Microsurface - Double (w/Fiber) $15.00

Cape Seal $12.00

Double Chip Seal $10.00

Rubber Asphalt Chip (20%) $10.00

Microsurface - Single Lift $8.00

Routine Maintenance
Routine Maintenance $1.0080 90

Fog Seal $1.80

Crack Seal $0.60

Defer Maintenance
No Maintenance Required $0.0090 100

ManageMyRoads by BETA
This Report Is Intended For General Planning and Informational Purposes Only2/8/2024 Page 1 of 1



Estimated Roadway Improvement Costs - Overall
Plymouth, MA

Repair Method Length (Miles) Estimated CostSquare Yards Percent Repair
Major Rehabilitation 56.70 $82,045,935.22820,459.35 18.67%
Minor Rehabilitation 104.22 $39,947,423.411,597,896.94 34.32%
Pavement Preservation 45.75 $11,020,859.85734,723.99 15.07%
Routine Maintenance 46.22 $776,003.12776,003.12 15.22%
No Maintenance Required 50.76 $0.00794,193.42 16.72%

303.66 $133,790,221.60Total:

Average RSR By Segment:

4,723,276.82 100.00%

67.91

*RSR - Road Surface Rating (0-100)

Please Note:  Unit pricing accounts for curb to curb improvements only; Does not include any
drainage, sidewalk, ADA, gravel subbase or utility improvements.

ManageMyRoads by BETA
This Report Is Intended For General Planning and Informational Purposes Only2/8/2024 Page 1 of 1
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$267,623.00

































$112,830.00









$245,421.00









$112,800.00

















































































TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST FORM 

FY26 ANNUAL TOWN MEETING REQUEST FORM 

 

Department:                    

SEWER DIVISION    1 

Project Title and Description: CMOM Repairs 

Total  

Project Cost: $1,300,000.00 

 

Department/Division Head:  

 

Cost estimate was developed:  Internally      Externally   

 

 

Basis of Estimated Costs (attach additional information if 

available)  

If project has impact on 5 Year Plan and future 

operating budgets, insert estimated amounts. 

Capital: Cost Comments 

Fiscal 

Year: Capital O & M 

Planning and Design 
 

  

FY27 
$600,000.00 

  

Labor and Materials 
$1,180,000.00 

  

FY28 
$600,000.00 

  

Administration 
 

  

FY29 
$600,000.00 

  

Land Acquisition 
 

  

FY30 
$1000,000.00 

  

Equipment 
 

  

FY31 
$1,000,000.00 

  

Other 
 

 

Contingency 
10% 

 

Total Capital 
$1,300,000.00 

 

 

Possible sources and amounts of funding, if known: _______________________________________________________________ 

 

Project Justification and Objective: __Capacity, Management, Operations and Maintenance program. A CMOM program is 

an information – based program to effectively run a collection system and help lower the risk of National Pollutant Discharge 

Elimination System (NPDES) permit violation and discharge permit. This will be to address issues found during inspections.  

____________________________________________________________________________________________________________  

 

For Capital Project Requests: 

Will this project be phased over more than one fiscal year? If yes, enter it on the next 5 Year Plan Yes         No   

Can this project be phased over more than one fiscal year?     Yes         No   

 

For Capital Equipment Requests: 

   Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment  

              

 

        

Attach additional information, estimates, or justification.  

Doug Pinard 

 



Item Item Description Unit Unit Price Quantity Cost

1 Phase 1 CMOM Pipeline Rehab Work ls 371,533.50$       1 371,533.50$                

2 Phase 2 CMOM Pipeline Rehab Work ls 446,441.80$       1 446,441.80$                

Subtotal 817,975.30$                

Item Item Description Unit Unit Price Quantity Cost

3 Phase 1 CMOM Manhole Rehab Work ls 83,308.00$          1 83,308.00$                  

4 Phase 2 CMOM Manhole Rehab Work ls 277,860.00$       1 277,860.00$                

Subtotal 361,168.00$                

Total1 1,179,143.30$             

Notes:

miscellaneous work items.

1: The total cost listed does not include costs for mobilization/demobilization, police details, traffic controls, and other

CMOM Rehab 2025

Town of Plymouth, Massachusetts

Opinion of Probable Cost Estimate dated September 2024

Pipeline Rehabilitation Summary

Manhole Rehabilitation Summary



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST FORM 

FY26 ANNUAL FALL TOWN MEETING REQUEST FORM 

 

Department:                    

SEWER DIVISION    2 

Project Title and Description: Sewer System Improvements 

Total  

Project Cost: $200,000.00 

 

Department/Division Head:  

 

Cost estimate was developed:  Internally      Externally   

 

 

Basis of Estimated Costs (attach additional information if 

available)  

If project has impact on 5 Year Plan and future 

operating budgets, insert estimated amounts. 

Capital: Cost Comments 

Fiscal 

Year: Capital O & M 

Planning and Design 
 

  

FY27 
$200,000.00 

  

Labor and Materials 
$200,000.00 

  

FY28 
$200,000.00 

  

Administration 
 

  

FY29 
$200,000.00 

  

Land Acquisition 
 

  

FY30 
$200,000.00 

  

Equipment 
 

  

FY31 
$200,000.00 

  

Other 
 

 

Contingency 
 

 

Total Capital 
$200,000.00 

 

 

Possible sources and amounts of funding, if known: _______________________________________________________________ 

 

Project Justification and Objective: __ This appropriation of funds will give the Town of Plymouth Sewer department the ability to 

pay invoices for contractor/s for emergency services related to 24-hour, 7-days per week, on-call emergency services to repair and or 

replace, sewer infrastructure in the Town of Plymouth. 

___________________________________________________________________________________________________________  

 

For Capital Project Requests: 

Will this project be phased over more than one fiscal year? If yes, enter it on the next 5 Year Plan Yes         No   

Can this project be phased over more than one fiscal year?     Yes         No   

 

For Capital Equipment Requests: 

   Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment  

              

 

        

Attach additional information, estimates, or justification.  

Doug Pinard 

 



OBJECTIVE:  

The Town of Plymouth (Town) has established an emergency on-call protocol to allow the Town to 

quickly contact contractors to respond during emergency situations. The objective of this article is to 

respectfully request a $200,000.00 fund to cover the invoice amounts for emergency 

wastewater responses for the town. The cost of an emergency call to do a typical wastewater repair 

could range between $40,000 to $75,000 per event, depending on the severity of the situation. This 

separate fund will be to pay the contractor on an emergency basis until such a time as the town can 

resume its normal sewer operations. The contractor(s) agrees to perform such emergency services for 

the town on a as needed basis and as designated by Plymouth DPW. If an emergency arises, as 

determined by the DPW’s discretion, the DPW may contact contractor(s) to respond to the emergency 

events. This article will provide the funds to have the contractor(s) the means to safely mobilize, stabilize 

and repair any wastewater incident that may occur.  

  



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST FORM 

FY26 ANNUAL TOWN MEETING REQUEST FORM 

Department:  

SEWER DIVISION 3 

Project Title and Description: Truck Replacement S55 

Total 

Project Cost: $160,000.00 

Department/Division Head:  

Cost estimate was developed:  Internally     Externally 

Basis of Estimated Costs (attach additional information if 

available)  

If project has impact on 5 Year Plan and future 

operating budgets, insert estimated amounts. 

Capital: Cost Comments 

Fiscal 

Year: Capital O & M 

Planning and Design FY27 

Labor and Materials FY28 

Administration FY29 

Land Acquisition FY30 

Equipment 
$130,000.00 

FY31 

Other 

Contingency 
$30,000.00 

Total Capital 
$160,000.00 

Possible sources and amounts of funding, if known: _______________________________________________________________ 

Project Justification and Objective: __This request is to replace a 2012 Ford Hitch- go dump truck to be operated by sewer 

department staff. This important piece of equipment is responsible for snow plowing, road repairs and hauling debris to 

Bourne landfill. ________________________________________________________________________________ 

For Capital Project Requests: 

Will this project be phased over more than one fiscal year? If yes, enter it on the next 5 Year Plan Yes         No 

Can this project be phased over more than one fiscal year?     Yes         No 

For Capital Equipment Requests: 

   Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

Attach additional information, estimates, or justification. 

Doug Pinard Wastewater Superintendent 

2012, Ford, Model DRWSUP, VIN#1FDUF5HT3CEC96100 This is an important part of equipment for the sewer 

 department and is vital to daily operations. This truck is a 2012 Ford hitch and go dump truck and has become costly to 
maintain due to frequent breakdowns. Safety has also become an issue with deterioration of the cab and dump body. See 

attached back up for existing equipment condition.



 

 



 





 

 

 





 

 

 

 

 



Quote
Date

9/30/2024

Quote #

19653

Name / Address

Town of Plymouth Highway Division
159 Camelot Drive
Plymouth, MA 02360

Vehicle Information

Rick

Carey Auto Inc

Quoted by

Carlos

Phone #

781-582-1378

Fax #

781-585-4438

E-mail

careyauto@comcast.net

Web Site

www.careytruck.com

Total

Subtotal

Sales Tax  (0.0%)

37 County Road
Plympton, MA 02367
Tel : 781-582-1378
fax: 781-585-4438

*** Subject to Steel Surcharge  ***

Item Description Qty Price Each Total

Switch N Go ... Switch-n-go HOIST,9-4016-15E-11T
SWITCH-N-GO 9' ELECTRIC HOIST SYSTEM
15,000 LBS WINCH LOADING CAPACITY
UP TO 6 FULLY LOADED PULLS PER DAY
APPROX. DUMPING CAPACITY 11 TON
STANDARD 18" REAR OVERHANG
RECOMMENDED TRUCK SPECS:
CA: 60", CEF: 9'
GVWR: 16,000-23,000 LBS
Body/up backup alarms
Fenders with custom made brackets
Pintol/plate with 7 way plug 2'' receiver
Fully painted 

Installed

20,341.00 20,341.00

** Quoted Price May be Subject to Tax if Applicable**
Thank you for the opportunity to quote you.  Please call with any questions.  Prices subject
to change without notice. 

Offer accepted:______________________________ $20,341.00

$20,341.00

$0.00



Quote
Date

10/1/2024

Quote #

19654

Name / Address

Town of Plymouth Highway Division
159 Camelot Drive
Plymouth, MA 02360

Vehicle Information

Carey Auto Inc

Quoted by

Carlos

Phone #

781-582-1378

Fax #

781-585-4438

E-mail

careyauto@comcast.net

Web Site

www.careytruck.com

Total

Subtotal

Sales Tax  (0.0%)

37 County Road
Plympton, MA 02367
Tel : 781-582-1378
fax: 781-585-4438

*** Subject to Steel Surcharge  ***

Item Description Qty Price Each Total

Drop Box SWITCH-N-GO- MDRB-851A-SS
8' FLOOR 51" SIDES
MEDIUM DUTY DROP BOX
ADDITIONAL 1' REAR APRON WITH
CLIPPED CORNERS
SINGLE SIDE SWING DOOR WITH
RUBBER GASKET
BINDER RACKET AND CHAIN

2 6,550.00 13,100.00

** Quoted Price May be Subject to Tax if Applicable**
Thank you for the opportunity to quote you.  Please call with any questions.  Prices subject
to change without notice. 

Offer accepted:______________________________ $13,100.00

$13,100.00

$0.00





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Water Division 1
Distribution System Improvements $750,000

Peter Gordon

$250,000
$750,000 $250,000

$250,000

Distribution system improvement funding will be used to identify and replace lead service lines, repair or replace valves and piping in Plymouth's

pressure reducing valve vaults, and any other critical infrastructure repairs or upgrades as necessary.

■



 

MEMO 
 
To: Lynne Barret, Finance Director 
 
From: Peter Gordon, Water Division Superintendent 
 
CC:  Derek Brindisi, Town Manager 
         Silvio Genao, Assistant Town Manager 
         William Coyle, Director of Public Works 
 
 
 

Distribution System Improvements 
 
The Water Division is requesting the sum of $750,000.00 for improvements to 
the distribution system. The primary intent of this funding will be to aid the 
Division in the identification and replacement of residential lead service lines 
in accordance with the Lead and Copper rule revisions that will be 
promulgated by the EPA and instituded by the DEP on October 16, 2024. 
Additional funding for lead service line replacement will be requested once the 
precise number and location of all remaining lead service lines has been 
determined. If approved, this article will also help fund inspection, 
maintenance, and any necessary repairs of the Towns 5 pressure reducing 
valves. All 5 pressure reducing valves are currently inactive however, since 
they are located in vaults below ground level and are not buried, they do 
represent areas of potential vulenerability and as so must be appropriately 
maintained.  

 
   
Peter Gordon 
Water Division Superintendent 
Plymouth MA. 02360 
508-830-4162 ex. 12141 
 
             
 
 
 
 

 

 

TOWN OF PLYMOUTH 
Water Division 

169 Camelot Drive 

Plymouth, Massachusetts 02360 
 

 

 



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Water Division 2
Water System Improvements $100,000

Peter Gordon

$100,000

This request would primarily be a funding source for the emergency on-call contract, but could also be used for other critical infrastructure maintenance or repairs.

■



 

MEMO 
 
To: Lynne Barret, Finance Director 
 
From: Peter Gordon, Water Division Superintendent 
 
CC:  Derek Brindisi, Town Manager 
         Silvio Genao, Assistant Town Manager 
         William Coyle, Director of Public Works 
 
 
 

Water System Improvements 
 
The Water Division is requesting the sum of $100,000.00 to fund the 
emergency on-call contract and any other significant repairs of an 
unanticipated nature.  
The Emergency on-call contract, formerly awarded to the D’Allisandro Corp. 
has expired, and is currently being reviewed for bidding. This contract protects 
the Town against failure of Asbestos Cement water mains which the Water 
Division Staff cannot repair due to unresolved issues between the labor union 
and the Town. This contract also provides for emergency repairs to water 
mains larger than twelve inches.  
Additionally, this funding will be available for any potential emergency repairs 
to any critical infrastructure such as well pumps/motors, chemical feed or 
communications equipment, and valve or booster stations.      
 
 
     
Peter Gordon 
Water Division Superintendent 
Plymouth MA. 02360 
508-830-4162 ex. 12141 
 
             
 
 
 
 
 

 

 

TOWN OF PLYMOUTH 
Water Division 

169 Camelot Drive 

Plymouth, Massachusetts 02360 
 

 

 



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Cemetery 1
White Horse Cemetery Easement Construction $192,000

Diane Maguire

$175,000

$17,500
$192,500

■

■





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Police 1
Property/Evidence Climate Control $67,850.

Chief Dana Flynn

$59,000.

 $8,850. 15%
$67,850.

We are responsible for the preservation and safekeep of all property and evidence that comes under our control. Climate

control is the biggest challenge to preventing damage and destruction of items in our control. Our current building climate system is inadequate and long overdue for replacement.

10+ years

■

■



     Memo 
To: Advisory and Finance Committee, Director of Finance Lynne Barrett  

From: Chief Dana Flynn 

CC:        Derek Brindisi, Town Manager 

Date: 10/2/24 

Re: Capital Request FY26 – Property & Evidence Climate Control 

The Plymouth Police Department is requesting funding 0f $67,850 for a standalone Climate 

Control system for the main property and evidence storage room at the police department. The 

police department is responsible for maintaining and preserving the property and evidence that 

comes into our possession, much of which must remain in our possession for years, in the 

manner and condition in which it was received or seized as failure to do so can jeopardize 

criminal cases or result in liability claims against the department. 

The building’s current HVAC system is not adequate for proper preservation and security of 

stored property and evidence. The evidence Officer presently utilizes two separate standalone 

dehumidifiers and other means to maintain a climate that is acceptable for the items stored within 

our property and evidence rooms. A dedicated system will allow for consistent temperature 

control throughout which will ensure that property and evidence in our possession will maintain its 

integrity thorough the holding process. 

Thank you for your consideration.  

 

 

Plymouth Police Department 

 



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Police 2
Feasibilty Study - Police HQ $150,000.

Chief Dana Flynn

N/A

$150,000.
To determine if the current Police Facility is suitable for expansion to address current space concerns and future growth.

30+ years

■

■



     Memo 
To: Advisory and Finance Committee; Director of Finance Lynne Barrett  

From: Chief Dana Flynn 

CC:        Derek Brindisi, Town Manager 

Date: 11/25/2024 

Re: Capital Request FY26 – Feasibility Study – Police Headquarters Expansion 

The Police Department is requesting funding in the amount of $150,000 to conduct a 

feasibility study to determine if Police Headquarters is suitable for expansion to address 

current space concerns and future growth. 

Plymouth Police Headquarters is located at 20 Long Pond Road.  It was built in 1995 on 

the site of the former South Street Landfill.  The landfill was closed in 1973 and in 2015 

the Town completed required methane migration mediation to stem the flow of the 

flammable gas into police headquarters. 

When the current building was constructed the Town had a population of approximately 

58,000, the police department logged roughly 20,000 calls for service, and was 

comprised of: 

- 16 Superior Officers 

- 65 Patrol Officers 

- 4.5 Clerical Staff 

- 1 Custodian 

- 5 Dispatchers 

 

Presently, the Town of Plymouth has a population of over 68,000, the police department 

logs 40,000 calls for service, and the department is comprised of: 

- 25 Superior Officers 

- 102 Patrol Officers 

- 5 Clerical Staff 

- 2 Custodians 

 

The Town has done well in maintaining the building for the past 30 years and I have a 

custodial staff that takes great pride in their daily routine and other maintenance and 

upkeep. However, due to the current staffing levels, along with the expected continued 

growth we are severely lacking space. 

Plymouth Police Department 
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Current employee locker and shower facilities, which are long overdue for upgrades, are 

at capacity, and recent changes due to police reform, police accreditation, the creation of 

new specialty assignments, and the implementation of the use of body cameras have 

resulted in all available office spaces being utilized. 

In order to address both current and future spacing concerns I respectfully request 

funding  approval of the feasibility study. 

  

 

 





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Police
Armored Vehicle (Bearcat) Replacement $404,934.

Dana Flynn

50% via a grant from the Southeast Regional Homeland Security Council (SRHSC)

$202,467

$40,493
$242,960

This would replace our current 2008 Bearcat (See attached memo) and would be contingent on confirmation of grant from SRHSC.

2008 Lenco Bearcat

15 -20 years

■

■
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     Memo 
To: Advisory and Finance Committee; Director of Finance Lynne Barrett  

From: Chief Dana Flynn 

CC:        Derek Brindisi, Town Manager 

Date: 11/25/2024 

Re: Capital Request FY26 – Armored Vehicle (BearCat) Replacement 

The Police Department is requesting funding in the amount of $242,960 (total estimated cost 

$404, 934) to replace our current armored vehicle (Bearcat).  The replacement of the Bearcat has 

been on our 10-year capital improvement plan for several years and is currently listed for a 

request in FY-27. 

We have just been notified of a grant opportunity from the Southeast Region Homeland Security 

Council that will provide fifty percent (50%) matching funds, and this purchase is contingent on 

receipt of such award. 

The Town of Plymouth faces a variety of significant threats, including natural disasters, violent 
crime, and potential mass casualty incidents. These challenges require the Plymouth Police 
Department to remain fully prepared to respond effectively to critical incidents to protect our 
community, critical infrastructure, and Officers. 

To address these challenges, the department urgently needs to replace its current 2008 BearCat, 
which has reached the end of its useful life due to severe wear and frequent mechanical failures. 
This outdated vehicle compromises our ability to safely respond to emergencies such as active 
shooter situations, rescue task force incidents, or natural disasters. 

The new BearCat provides ballistic protection and advanced features such as: 

• Hardened walls and blast-proof windows to safeguard passengers during emergencies. 

• 4-wheel drive and heightened ground clearance for navigating flood-prone roads, debris-
strewn areas, and adverse conditions. 

• Remote-controlled spotlights to assist in search and rescue operations. 

• An intercom system for secure communication during standoffs. 

• A 14-foot hydraulic ram to breach barricaded structures without exposing personnel. 

• A radiation detection system critical for incidents at sensitive sites like the Holtec Nuclear 
waste facility. 

This investment will allow the Plymouth Police Department to continue delivering life-saving 
services during natural disasters, violent incidents, and other emergencies. The vehicle’s capacity 

Plymouth Police Department 
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to carry up to 12 fully equipped officers or transport up to 20 civilians in need of rescue ensures 
that our community is prepared for a wide range of scenarios. 

Built on a durable Ford F550 chassis, the BearCat is cost-effective to maintain and is expected to 
serve the department for 15-20 years. By securing this equipment, we will significantly enhance 
our operational readiness, reduce risk to officers and civilians, and uphold our commitment to the 
safety of the Town of Plymouth. 

This specialized multipurpose rescue vehicle is essential for responding to high-risk incidents in 
Plymouth and enhancing the safety of both our officers and residents. 

We appreciate your consideration of this critical request. 

 

 

 



Quotation 108308

10 Betnr Industrial Drive - Pittsfield, MA 01201
PH: 413-443-7359 - FAX: 413-445-7865

Quotation Date:
Lenco Tax ID#:

11/21/24
04-2719777

PL005Customer Code:

Page #: 21 of

Plymouth Police Department
159 Camelot Drive
Plymouth, MA 02360 USA

Bill To
Customer Pick-Up
10 Betnr Industrial Dr
Pittsfield, MA 01201 USA

Ship To

Payment Upon Pick-up FOB:  Origin

Payment Terms

Lenco Contact
Jim Massery

Shipping Terms

Estimated Completion

Ship Via
Customer Pickup

Inspection & Acceptance
At Lenco's Facility, Pittsfield, MASee Notes

Unit Price TotalQtyItem: Product #
Vehicle configuration 2934

$264,310.00Lenco BearCat BC55003-BASE 1 $264,310.00
Options:
LED All Blue LED_BLUE 1
Exterior Paint Color: Charcoal Gray CHARCOAL_GRAY 1

$38,454.00BearCat G3 4-Wheel Off-Road Upgrade Pkg w/Run-Flats BC3WOFFRD 1 $38,454.00
$9,995.00Diesel Engine, 6.7L Turbo BCDLEN 1 $9,995.00
$9,823.004-Door Configuration BC4DR 1 $9,823.00
$1,824.00(1) 7" Vertical GunPort Upgrade BCGP7 8 $228.00
$2,800.00Heated Windshield Upgrade BCHGW 1 $2,800.00
$4,422.00360 Camera System BC360DEG 1 $4,422.00
$8,250.00Rear A/C - Heating System: High Capacity Upgrade BCHACUP 1 $8,250.00

$16,975.00Hydraulic Front Mounted Receiver with Ram Post and Plate BCHYDRAM 1 $16,975.00
$1,880.00Door Pivoting Ram Head BCDPRH 1 $1,880.00
$6,102.00VSP Style Low Profile & Scene Lighting Pkg BCVSPL 1 $6,102.00
$2,808.00Roof Mounted Remote Control Spot Light - LED BCSLLED 2 $1,404.00
$1,840.00High Intensity Driving Lights in Front Bumper BCHIDL 1 $1,840.00
$1,853.00Take Down Light (Bumper Mounted) BCTDL 1 $1,853.00
$6,387.00AC-DC Power Inverter w/ Auto Eject BCINV2000 1 $6,387.00
$1,508.00Rear Tow Hitch Receiver BCRTOWR 1 $1,508.00
$5,640.00Ballistic Skip Round Shield BCBSRS 2 $2,820.00
$1,200.002 Rear Area Electric Fans BC2RELFAN 1 $1,200.00
$3,280.00Intercom System Inside to Outside BCINT 1 $3,280.00
$1,250.00Interior Rubber Mats (In Place of Carpets) BCRMF 1 $1,250.00
$3,600.00Weapons Mount BCWMT 6 $600.00
$1,800.00UV Protective Window Covers BCWC 1 $1,800.00
$7,500.00Bedrock Paint BCPJ 1 $7,500.00
$1,433.00Height Adjustable Front Seat BCHEIGHTSEAT 1 $1,433.00

$404,934.00Configuration Subtotal:

$404,934.00NEWCONFIGLenco BearCat 1 $404,934.00
$404,934.00Net Total



Quotation 108308

10 Betnr Industrial Drive - Pittsfield, MA 01201
PH: 413-443-7359 - FAX: 413-445-7865

Quotation Date:
Lenco Tax ID#:

11/21/24
04-2719777

PL005Customer Code:

Page #: 22 of

Notes:

Authorized

WARNING: Information Subject to Export Control Laws

Acceptance of this quotation or entering into a purchase agreement with Lenco, the purchaser agrees to Lenco's full Terms and Conditions of Sale, available upon request. This
quote will be valid for 60 days.

Please sign and return Jim Massery

Authorized

Thank you

The written approval of the Directorate of US Defense Trade Controls and Lenco Industries, Inc. must be obtained before reselling, transferring, transshipping or disposing of a
defense article to any end user, end use or destination other than as stated on this Lenco quote or the shipper's export declaration in cases where an exemption is claimed under
this subchapter ITAR 123.9(A).

ACCEPTANCE OF PROPOSAL

Signature:_______________________________Signature:_______________________________

Estimated completion 18 months (+ or -) ARO.





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Harbormaster - Police 1
Harbormaster 34' Calvin Beal - Refit $120,000

Harbormaster - Chad Hunter

$88,000

$20,000

$12,000 10%
$120,000

Memo attached.

■

■



 

Cc. Police Chief -Dana Flynn 

 
 

MEMORANDUM 
 
TO:  SANDRA STRASSEL – PROCUREMENT OFFICER  
 
FROM:  CHAD HUNTER, HARBORMASTER 
 
SUBJECT: CAPITAL REQUEST – 34’ CALVIN BEAL- REFIT 
 
DATE:  SEPTEMBER 26, 2024 
 

 
 
Sandra, 
 
 
We would like to respectfully request $120,000 from the waterway uses account to perform needed maintenance 
to the Harbormaster 34’ Calvin Beal boat. This vessel is the largest Harbormaster vessel and has provided the 
Town with 20 years of service to date (built 2004). This vessel is equipped to handle year-round emergencies, 
search and rescue, and is specialized to handle rough in climate weather.  
 
The Harbormaster Division has carefully maintained the vessel including annual haul out to bottom paint and 
replace zincs, painting, oil changes, gear oil changes, and many electronic repairs to keep the vessel in response 
ready condition. In 2018, the Division was able to secure a Port Security Grant (FEMA) to re-power the vessel 
with a new 600 horsepower Cummins diesel and transmission. While we have done an excellent job maintaining 
the vessel, there are some repairs that are best left to the professionals. The request before you is to complete the 
following items that have degraded due to age: 
 

 Remove and replace fiberglass over plywood deck due to soft spots and water intrusion. 
 Remove and inspect diesel tanks under the aft deck, replace if necessary. 
 Replace Marine Electronics to include Chart Plotter and Depth Sounder. 
 Touch up fiberglass repairs needed due to cracking on pilot house. 
 Add an inflatable life raft to enhance crew safety. 

 
As mentioned above, the majority of repairs are fiberglass related and fall outside Harbormaster staff expertise. 
The repairs will protect the safety and integrity of the vessel for years to come and enhance crew safety during 
critical missions. Please let me know if you have any questions related to the request or project. 
 
Respectfully submitted, 
 
 
Chad Hunter – Plymouth Harbormaster 

TOWN OF PLYMOUTH 
HARBORMASTER 

185 WATER STREET PLYMOUTH, MA   
(508) 830-4182 / HARBORMASTER@PLYMOUTH-MA.GOV 



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Harbormaster - Police 2
Town Wharf Extension $750,000

Harbormaster - Chad Hunter

FY 24 Fall Annual Town Meeting

$630,000

$120,000 recommended by GEI MARINE CONSTRUCTION

$750,000
Memo attached. Would extend Town Wharf from 220 feet to 295 feet in length to supports cruise ships, commercial vessel dockage,

and Town special events (Tall Ships).

25+ years

■

■



 

Cc. Police Chief -Dana Flynn 

 
 

MEMORANDUM 
 
TO:  SANDRA STRASSEL – PROCUREMENT OFFICER  
 
FROM:  CHAD HUNTER, HARBORMASTER 
 
SUBJECT: CAPITAL REQUEST – TOWN WHARF EXTENSION 
 
DATE:  SEPTEMBER 26, 2024 
 

 
Sandra, 
 
 
We would like to respectfully request $750,000 from the waterway uses account to construct and install the Town 
Wharf Pier extension (plan attached). The pier extension will increase the cruise ship’s safety when in port and 
provide additional dockage on the inshore side for commercial boats. When the cruise ship is not in port, the 
extension can assist the Town with visiting tall ships and/or commercial special use dockage. This project was 
previously presented at Fall Town meeting in 2023 and did not pass due to the concern of the potential impacts 
the Cruise Ship visits may have on the commercial fishermen. 
 
In 2024, the cruise ship made 25 visits to Town Wharf with minimal interruptions to the commercial fishermen 
and lobstermen. Harbormaster staff closely monitored the visits and quickly responded to any concerns or issues 
while the ship was in port. During all cruise ship visits, the 3 winch offloading locations remained accessible and 
commercial buyers were able to easily access the pier to load catch.  
 
The Town has been in discussions with ACL for a longer-term contract and ACL has already requested 38 visits 
in 2025 and 48 visits in 2026. While the details of the contract are not finalized, ACL and the Town are 
committed to continuing the visits into the future.  
 
In the spring of 2024, The Town did apply for a Port Infrastructure Development Grant for Town Wharf 
Maintenance and the pier extension. At the time of this memo, we have not heard back regarding awards. If the 
grant award comes through, this appropriation would be returned to the Town. If the grant is not awarded, we 
would like to move forward with the project and utilize revenue generated from the cruise ship contract to offset 
costs to the Town. 
 
 
Respectfully submitted, 
 
 
Chad Hunter – Plymouth Harbormaster 

TOWN OF PLYMOUTH 
HARBORMASTER 

185 WATER STREET PLYMOUTH, MA   
(508) 830-4182 / HARBORMASTER@PLYMOUTH-MA.GOV 







TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Fire 220 1
Replace and Equip 2006 Aerial Platform $2,283,467.00

Chief Neil Foley

$2,283,467.00

Current lead time are approaching 48 months for Aerial Platforms. If ordered today we would not expect delivery until sometime in 2029.

 In addition, price increases have maintained a minimum of 7 percent annually, and that trend is expected to continue. This project is in-line with the departments apparatus replacement plan.

2006 Pierce Tower 100ft platform VIN# 4P1CD01H27A006884 Good/Fair condition

15+ years

■

■



                     

Date:  October 9, 2024 
 
To: Capital Improvement Committee  
 
Cc: Lynne Barrett, Finance Director 

Derek Brindisi, Town Manager 
Silvio Genao, Asst. Town Manager  
Sandra Strassel, Procurement Officer 

 
From: Neil Foley, Chief of Department 
 
Re: Fire Department Request Replace and Equip 2006 Ladder Tower ($2,283,467.00) 
 
Tower 1 is a 2006 Pierce Dash Elevated Platform equipped with a 300-gallon water tank and a 1,500-
gallon-per-minute fire pump. This apparatus has 74,698 odometer miles and 7,361 engine hours, 
translating to 257,363.5 road miles. It has a Massachusetts registration of MF 1948 and a VIN of 
4P1CD01H27A006884. 

Tower 1 has been in service for 18 years and underwent substantial rehabilitation in 2018. It has 
responded to thousands of emergencies throughout the town and is currently stationed at Fire 
Headquarters on Sandwich Street. 

This specialized firefighting apparatus, often referred to as a ladder tower, has unique capabilities that 
extend beyond the iconic “bucket” at the end of the ladder. Ladder towers carry additional ground 
ladders for every conceivable need at a fire scene. They also come equipped with specialized rescue 
tools, various ladders, and breathing air, making them the "toolbox" of the fireground. The tower can 
extend up to 100 feet, allowing for rescues from buildings or over hazards when no other paths or ground 
ladders can reach. It can also deliver a large volume of water to a fire from an elevated position, which 
helps prevent large fires from spreading to other homes and buildings, reducing additional community 
risk. 

These are just a few examples of their capabilities. Ladder towers often play a crucial role in special 
rescue scenarios, such as medical emergencies where patient access is limited or unavailable with 
conventional ladder trucks, enhancing safety for both the patient and the rescuers. The versatility of this 
specialized equipment is vital to the department's mission. Since we have only one tower ladder and no 
backup, it is essential that it remains reliable and operational. 

The National Fire Protection Agency (NFPA) and the Insurance Service Organization (ISO) stipulate 
that aerial apparatus (ladders and towers) must be strategically located and able to respond as part of a 
full alarm assignment within 480 seconds. Given Plymouth's size and road systems, meeting this 

Town of Plymouth 
Fire Department 
114 Sandwich Street 

Plymouth, Massachusetts 02360 
508-830-4213 

Fax 508-830-4174 
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standard is already challenging and would be impossible without Tower 1. While life safety and property 
preservation are our goals, these standards also influence community risk ratings for insurance purposes. 
Significant past expenditures have improved our ISO rating, which has lowered insurance rates for 
property owners. If Tower 1 were to go out of service, our ISO rating would decrease, negatively 
affecting insurance costs. 

 

The department’s Chief Master Mechanic has rated Tower 1 in “good” condition but has noted some 
corrosion of vehicle components and increased maintenance costs and shop hours. While it is currently 
in good condition, we have been informed that due to manufacturing delays, it would take at least four 
years to complete the manufacturing of a new tower ladder if ordered today. This is a substantial 
increase from the three-year delay we experienced just a year ago. This situation and a consistent price 
increase of about 9% annually have prompted the department to move up the replacement request to this 
town meeting. 

The Director of Finance, Lynne Barrett, agrees with this change in our capital planning due to the 
extended lead time for delivery and has noted that sufficient debt will fall off when this purchase's 
financial commitment is realized. 

Although the current tower ladder will be approaching 25 years of service by the time the new one is 
delivered, we hope that the existing Tower will remain a viable spare, ensuring that Plymouth always has 
a tower ladder available. 





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
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Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital
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Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency
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Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Fire 220 2
Replace and Equip 2007 Pumping Engine $1,186,294.00

Chief Neil Foley

$1,186,294.00

Current lead time are approaching 36 months for pumping engines. If ordered today we would not expect delivery until sometime in 2028.

 In addition, price increases have maintained a minimum of 7 percent annually, and that trend is expected to continue

2007 Pierce Contender 1250gpm Pumping Engine VIN# 1HTMKAZR77H504465 Good condition

15+ years

■

■



                     

Date:  October 9, 2024 
 
To: Capital Improvement Committee  
 
Cc: Lynne Barrett, Finance Director 

Derek Brindisi, Town Manager 
Silvio Genao, Asst. Town Manager  
Sandra Strassel, Procurement Officer 

 
From: Neil Foley, Chief of Department 
 
Re: FY25 Capital Request  
 
Fire Department Request Replace and Equip 2007 Pumping Engine ($1,186,294.00) 
 
Engine 10 is a 2007 Peirce Contender pumping Engine equipped with a 1000-gallon water tank, Class A 
foam capabilities, and a 1,250-gallon per minute fire pump. This apparatus has 93,227 odometer miles 
and 8,198 engine hours, calculating to 286,930 road miles. Massachusetts Registration MF 6165, VIN 
1HTMKAZR97H504466.   

Engine 10 has been a “Reserve” Engine for the last seven years after serving the Cedarville Village area 
for over ten years, before becoming a reserve engine. The Reserve pumpers play an extremely important 
role in the department’s ability to maintain the in-service apparatus. After nearly 20 years of service, this 
engine has served our community well. However, it has reached the end of its serviceable life. High call 
volume and corrosion of vehicle components, caused by years of corrosive road treatments used in the 
northeast, have led to significant frame and mechanical failures. Repairing these issues requires 
excessive shop hours and operational funding.  

These deficiencies are not a result of deferred maintenance. Our repair division meets or exceeds the 
maintenance standards outlined in the National Fire Protection Agency NFPA 1901: Standard for 
Automotive Fire Apparatus. Our Chief Master Mechanic has rated this engine as fair to poor and 
suggests that it is likely that we will need to remove it from service before we see a replacement. This 
project aims to move the current 2011 Engine 1 at Headquarters, which was fully rehabbed in 2023, to 
reserve status, providing a reliable pumping engine to replace Engine 10, which will be permanently 
retired from service.  

Just two years ago, a pumping engine took an average of 18 to 22 months to manufacture from the order 
date. The most recent estimate we received is that it will take three full years before we see delivery. 
Speaking with our Director of Finance, Lynne Barrett, this delay is operationally problematic for the 
department, but it does allow adequate time to plan for it from a fiscal aspect.  

Town of Plymouth 
Fire Department 
114 Sandwich Street 

Plymouth, Massachusetts 02360 
508-830-4213 

Fax 508-830-4174 

 

https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=1901
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=1901
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This engine has been on the 10-year capital plan for a replacement at this Spring Town Meeting. Any 
delays could likely result in increased repair costs and reduced reliability of the department's fleet. Life-
safety equipment needs to be reliable. 

This new pumping engine will be equipped with all current safety devices and meet all NFPA 1901 
Standards.  
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Project Cost:
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Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2
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___________________________________________________________________________________________________________
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Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Fire 220 3
Replace and Equip Command Vehicles $166,238.00

Chief Neil Foley

$100.000.00 Fire Prevention Revolving account

$166,238.00 Price includes allowance for required emergency warning lights

$166,238.00

Both Vehicles are at end of life and require replacement.

2008 Tahoe VIN#1GNFK13018R269581 Fair 2008 Tahoe VIN#1GNFK13028J239777 Poor

15+ years

■

■



                     

Date:  October 9, 2024 
 
To: Capital Improvement Committee  
 
Cc: Lynne Barrett, Finance Director 

Derek Brindisi, Town Manager 
Silvio Genao, Asst. Town Manager  
Sandra Strassel, Procurement Officer 

 
From: Neil Foley, Chief of Department 
 
Re: Fire Department Request to Replace and Equip two Command Vehicles ($166,238.00) 
 
Fire department command vehicles are specialized four-wheel-drive vehicles designed to meet the 
unique needs of the department during emergencies, both on and off-road and in all weather conditions. 
These vehicles are equipped with the latest technology for effective command and control at complex 
emergency scenes. 

The new vehicles will replace two 2008 Chevy Tahoe’s: C13 VIN# 1GNFK13018R269581 and C14 
VIN# 1GNFK13028J239777. Vehicle C14 has already been taken out of service due to extensive 
corrosion of its frame. C13 is in fair condition, but any major component failure will also lead to its 
removal from service. 

This project has been included in the department’s capital plan for replacement at the Spring Town 
Meeting. Delaying it to a future meeting could impact the department's operational capacity. 

Partial funding for this project will come from the Fire Safety and Prevention Revolving Account (Org. 
2624226, Obj. 540000), which will provide up to $100,000.00. 

Town of Plymouth 
Fire Department 
114 Sandwich Street 

Plymouth, Massachusetts 02360 
508-830-4213 

Fax 508-830-4174 
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Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

541/CAL 1
Moving wall replacement 125,000.00

Michelle Bratti/Caitlyn Correa

FY26

125,000 Estimate 9/30/24

The current model is motorized and has many electrical issues. Maintenance on this motorized wall is unattainable. The company

suggested installing a manual wall which is much easier on maintenance and tends to last longer.

Original wall was installed when the building was built in 2012.

15-20 years

■
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Recreation 630 1
Forges Pickleball Court Drainage/pathway $97,000

Anne Slusser-Huff

$0 Engineering developed the plan already

97,000 this was produced by the town engineering division

The drainage swells around the Forges Pickleball courts needs to be dug out and re-constructed. Currently they are full,

and anytime it rains the dirt and sediment from the land next to the courts washes out on to the courts. The swells will capture this material keeping the courts clear from debris.

■

■



 
 
 

Town of Plymouth – Recreation 
26 Court St 

Plymouth, MA 02360 
(508) 747-1620 Ext. 10136 

 
 
 
Date:  9/26/24 
From: Anne Slusser – Recreation Director 
RE: Forges Pickleball Court Drainage Improvements 

 
           
The drainage system around the Forges Pickleball Courts needs to be replaced. Currently, 
the swales surrounding the courts are clogged with debris, causing dirt and other materials to 
wash onto the courts during rainstorms. The Town's Engineering Department has developed 
a new drainage plan, including a cost estimate for the necessary improvements. 
 
Along with the drainage upgrades, we plan to install an ADA-compliant pathway leading to 
the back of the courts, ensuring accessibility for all community members. Additionally, the 
Recreation Department will add benches and shaded areas where players and spectators 
can relax while waiting or watching games. 
 
These upgrades will greatly improve the experience for everyone using the courts, enhancing 
both safety and comfort. The Forges Pickleball Courts remain the most popular in town, 
hosting all the Recreation Division's programs. 
 
We anticipate the work will begin in the Summer of 2026 and will keep the community 
updated on the progress. Your support and input on these improvements are greatly 
appreciated as we continue to make the courts a welcoming space for all. 
 
 
 
Thank you, 
 

 
Anne Slusser 
Recreation Director 
Town Of Plymouth 
26 Court St 
Plymouth MA 02360 
508-747-1620 Ext. 10136 
aslusser@plymouth-ma.gov 



COST ESTIMATE FORGES FIELD PICKLE BALL COURT DRAINAGE IMPROVEMENTS AND NEW SIDEWALK 9-10-2024

ITEM # DESCRIPTION EST. QUANTITY UNIT UNIT COST COST POLICE DETAIL (20%) (15%) CONTINGENCY TOTAL EST. COST
1 UNCLASSFIED EXCAVATION 200 C.Y. $140.00 $28,000.00
2 SILT SOCK 50 L.F. $10.00 $500.00
3 LOAM 100 C.Y. $150.00 $15,000.00
4 SEEDING 600 S.Y. $3.00 $1,800.00
5 CEMENT CONCRETE SIDEWALK 190 S.Y. $75.00 $14,250.00
6 RECLAIMED ASPHALT 75 TON $15.00 $1,125.00
7 FILL 75 TON $15.00 $1,125.00
8 GUARD RAIL REMOVAL & DISPOSAL 150 L.F. $30.00 $4,500.00
9 CONCRETE PAD 16 S.Y. $100.00 $1,600.00

10 RIP RAP INCLUDING FILTER FABRIC 150 S.Y. $30.00 $4,500.00
Total

$72,400.00 N.A. $10,860.00 $83,260.00

                                                             TOTAL ESTIMATE = $85,000.00

S:\Municipal_Properties\Playgrounds\FORGES_FIELD\2021 & 2024 SURVEY REAR PARKING LOT - PROP PICKLE BALL COURTS\COST ESTIMATE PICKLE BALL COURT DRAINAGE IMPROVEMENTS AND NEW SIDEWALK 9-10-2024
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Energy and Environment 1 - Special
Jenney Pond Dam Repairs/Bypass Channel 6,738,500

David Gould, Director

FY25

$6,738,500

$6,738,500

■

■

$10,021,000 in NOAA BIL funding for bypass channel and associated improvements. $1,500,000 in
CPA funds for trail/walking path reconstruction.

Jenney Pond Dam needs to be brought up to MA Office of Dam Safety standards based upon
recent inspections. The proposed bypass improves both fish passage and helps to increase spillway
capacity. Trail improvements result in ADA compliance and an enhanced public space.



MEMO 
To: Derek Brindisi, Town Manager 

Lynne Barrett, Finance Director 

From: David Gould, Director of Energy and Environment 

Re: Capital Request – Jenney Pond Dam Repairs 

Date:      November 6, 2024 

The proposed dam repairs at Jenney Pond would bring the structure into 
compliance with the Massachusetts Office of Dam Safety (ODS) standards. The 
Town has been working with ODS over the last several years as we have 
progressed through engineering, permitting and fund raising for this project so that 
they were aware we were moving ahead with the necessary repairs. The proposed 
nature-like fishway/bypass which will be funded by NOAA provides not only fish 
passage but allows an increase in spillway capacity thereby allowing the dam to 
pass the 100-year storm event which it cannot currently do. Work within the 
bypass footprint can be covered by NOAA funding so some road, sidewalk and 
landscaping work will be covered by the federal funding but the capital request for 
$6,738,500 will go only towards dam repair work.  

It is important to realize that the Jenney Pond Dam consists of the upstream and 
downstream slopes of the structure along with Spring Lane as the roadway is the 
crest of the dam. As detailed in the cost breakdown backup materials submitted 
with this project the dam repair work includes removal of most of the road, curb, 
sidewalk, signage, trees, light poles and the set up of erosion controls and water 
control systems including cofferdams, pumps and bypasses and temporary road 
access for vehicular traffic.  



 
 
In addition, there is considerable work to regrade the road, replace the water main, 
and reset the road, curbing, sidewalks and other features that are disturbed during 
the repairs including fences, signage, benches, lighting, conduit, and plantings.  
 
Lasty, there are significant structural repairs including a cutoff wall, retaining 
walls, headwall repairs, masonry and culvert repairs and the necessary temporary 
shoring and supports to complete this work.  
 
In conclusion, while the dam repair costs are significant it would be even more 
expensive without the NOAA grant funding that will not only result in conveyance 
of the 100-year storm but also offset costs within its footprint.  
 
Should you have any questions regarding this work please contact me at your 
earliest convenience. Thanks.  









       

99 Realty Drive, Cheshire, CT 06410 | 203.271.1773 | www.slrconsulting.com | mminc.com 
CT | MA | ME | NH | NY | VT 

MEMORANDUM 

 
TO: Massachusetts Office of Dam Safety 
FROM: Milone & MacBroom, Inc., now part of SLR International Corporation 
RE: Hydrologic Analysis of Jenney (Arms House) Pond Dam 
DATE: December 1, 2020 
MMI #: 1982-08-25 
 
1.0 PROJECT DESCRIPTION 

 
Milone & MacBroom, Inc. (MMI) was retained by the Town of Plymouth to conduct a Phase II 
Inspection of Jenney (aka Arms House) Pond Dam, which is located along Town Brook in 
Plymouth, Massachusetts.  As part of the inspection, MMI developed a hydrologic model for the 
dam, its impoundment (Jenney Pond), and the Town Brook watershed (see Figure 1-1).  The 
model was used to determine the discharge capacity of the dam, assess whether it meets state 
requirements for spillway capacity and freeboard, and evaluate how much a proposed fish 
passage culvert at the dam will improve its capacity. 
 
As part of this analysis, the Massachusetts Office of Dam Safety (ODS) requested that MMI 
perform a dam breach analysis for Jenney Pond Dam to determine if the current hazard 
classification is appropriate based on the risk to downstream areas posed by a potential dam 
breach.  Currently, Jenney Pond Dam is classified as an Intermediate size, Significant (Class II) 
Hazard Potential.  According to the Massachusetts dam safety guidelines provided in 302 CMR 10, 
failure of a significant hazard dam may cause "loss of life and damage to home(s), industrial or 
commercial facilities, secondary highway(s) or railroad(s) or cause interruption of use and service 
of relatively important facilities."  If loss of life and severe damage to downstream properties and 
infrastructure appear to be "likely" based on the results of the dam breach analysis, the dam 
classification would need to be upgraded to a High (Class I) Hazard Potential. 
 
The flood hazard potential for the area downstream of the dam was assessed based on the 
resulting flooding extents, water surface elevations, and flow velocities for various dam breach 
scenarios, which were simulated using a two-dimensional (2D) hydraulic model developed with 
the Hydrologic Engineering Center – River Analysis System (HEC-RAS) computer software.  The 
dam breach analysis for Jenney Pond Dam was performed according to the procedures described 
in the Federal Guidelines for Inundation Mapping of Flood Risks Associated with Dam Incidents 
and Failures (FEMA P-946, 2013). 
 
Jenney Pond Dam (State ID #7-12-239-4, National ID #MA00907) is an intermediate size, earthen 
structure with a maximum storage capacity of approximately 27.6 acre-feet and a structural 
height of 12 feet.  The dam has two outlets: a concrete arch culvert, which discharges to the water 
wheel at the restored grist mill immediately downstream of the dam, and a concrete pipe culvert, 
which discharges to a Denil fish ladder.  Outflows from the pond are controlled by stoplogs 
installed along the inlets of the culverts.  Spring Lane, a paved roadway, forms the crest of the 
dam. 
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The Town Brook watershed, which drains to Jenney Pond, has an area of 2.32 square miles and 
includes the Billington Sea, numerous kettle ponds and wetlands, and a network of cranberry 
bogs.  The water level in each of the bogs and flow between bogs is loosely controlled with an 
assortment of culverts, pumps, and stoplogs.  The rest of the watershed consists of forest, 
wetlands, and some developed areas near the downstream end.  Due to the sandy soils within the 
watershed, infiltration rates are high, and flows along Town Brook are primarily controlled by 
groundwater.  Due to these characteristics, the region regression equations for peak flood flows 
which were developed for Massachusetts do not apply to Plymouth or the Town Brook watershed 
(Wandle 1983). 
 
Currently, the only flood flow estimates for Town Brook were those developed for the Federal 
Emergency Management Agency (FEMA) Flood Insurance Study (FIS #25023CV001C).  These peak 
flows, which are presented in Table 1-1, were estimated using the United States Army Corps of 
Engineers (USACE) HEC-1 flood hydrograph computer model.  The model was calibrated using 
the discharge data from United States Geological Survey (USGS) Gauge #01105870, which is on 
the Jones River in the town of Kingston.  For the FIS, the Town Brook watershed was estimated to 
be 3.9 square miles at the Sandwich Street bridge, approximately 600 feet downstream of Jenney 
Pond Dam.  The watershed area differs from the new delineation due to changes in the watershed 
and a more detailed field investigation of the watershed boundaries and noncontributing area. 
 

  



Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user
community, Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

TOWN BROOK WATERSHED
JENNEY POND DAM - HYDROLOGIC ANALYSIS
TOWN OF PLYMOUTH
Spring Lane
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TABLE 1-1 
FEMA FIS Peak Discharges for Town Brook at Sandwich Street in Plymouth 

 

Flood Event Peak Discharge (CFS) 

10-Year 132 
50-Year 174 
100-Year 202 
500-Year 255 

   CFS = cubic feet per second 
 

2.0 MODELING INPUT PARAMETERS 
 

2.1 Hydrologic Model 
 
The hydrologic model for Town Brook and Jenney Pond Dam was developed using the HydroCAD 
Stormwater Modeling program (version 10.0).  The model is a TR-20 type rainfall-runoff model 
(SCS 1992), which calculates surface runoff according to the Soil Conservation Service (SCS) Curve 
Number (CN) method and routes flows downstream to a point of interest.  There are three basic 
components to the model:  subbasin nodes, reach nodes, and pond/reservoir nodes.  The Town 
Brook watershed area was divided up into 14 subbasin nodes, 13 pond/reservoir nodes, and 6 
reach nodes.  A diagram of the model, showing the components and how they are linked, is 
presented in Figure 2-1.  The HydroCAD model report, containing the results from the 100-year 
flood simulation, is presented in Appendix A. 
 

2.1.1 Subbasin Nodes 
 
The subbasin nodes represent various sections of the watershed area.  Runoff calculations were 
performed for each subbasin using the SCS-CN method, which utilizes the SCS Unit Hydrograph.  
The method requires various input parameters, including the watershed area, CN value, and time 
of concentration (Tc).  The subbasins were delineated in ArcGIS using contours developed from 3-
meter resolution Light Detection and Ranging (LiDAR) data and updated based on field 
observations.  CN values were primarily obtained from Table 2-2 in Technical Release 55 (TR-55) 
(USDA-NRCS 1986) and are based on mapped hydrologic soil groups (HSGs) and landcover data.  
For landcover types that do not appear in TR-55, such as wetlands and cranberry bogs, CN values 
were chosen based on recommendations from the draft publication Hydrologic Soil-Cover 
Complexes in the National Engineering Handbook (NRCS-USDA 2017).  CN values for wetlands and 
cranberry bogs may vary significantly depending on the water levels in these areas at the time of 
a storm event.  A single, area-weighted CN value was then calculated for each of the subbasins.  
The Tc for each subbasin was calculated using the velocity method (NRCS-USDA 2010).  Various 
input parameters for the subbasin model nodes are presented in Table 2-1. 
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HydroCAD® 10.00-25  s/n 11053  © 2019 HydroCAD Software Solutions LLC
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TABLE 2-1 

Subbasin Nodes – Model Input Parameters 
 

Subbasin Node Drainage Area 
(acres) Weighted CN 

Time of 
Concentration 

(min) 
Sub1 64.8 57 13.9 
Sub2 25.1 45 15.7 
Sub3 43.2 60 25.6 
Sub4 72.2 59 42.1 
Sub6 65.1 53 20.1 
Sub7 579.7 73 39.0 
Sub8 73.1 50 58.8 
Sub9 36.6 44 21.6 

Sub10 50.5 54 20.2 
Sub11 26.9 55 20.1 
Sub13 137.3 65 28.1 
Sub15 59.4 58 30.9 
Sub17 101.7 53 37.3 
Sub22 137.4 54 31.7 

 
2.1.2 Pond/Reservoir nodes 

 
The Town Brook watershed includes many different waterbodies, including kettle ponds, wetlands, 
cranberry bogs, and ponds.  Some of these waterbodies, such as Little Pond which is immediately 
north of Billington Sea, are hydrologically isolated and do not drain downstream to Town Brook.  
Others are highly interconnected due to a network of man-made channels and culverts used to 
control water levels.  Additionally, flows between cranberry bogs and some ponds are controlled 
by pumping water from one waterbody to another.  In order to incorporate the waterbodies into 
the HydroCAD model, a variety of simplifying assumptions were made.  Hydrologically connected 
waterbodies within the Town Brook watershed were modeled using 13 reservoir nodes.  Groups of 
waterbodies that were highly interconnected and could be assumed to maintain a similar water 
level were incorporated into individual nodes.  This helped to significantly reduce the number of 
reservoir nodes and the data requirements for the model. 
 
Input parameters for each node include storage volumes and outlet information (see Table 2-2).  
Volumes were calculated from elevation-area curves, which were primarily calculated using 
LiDAR-based contours.  No bathymetric information was available for the waterbodies except for 
Billington Sea and Jenney Pond, for which average depths were obtained from local officials.  
Because LiDAR is ineffective at penetrating water, elevation-area curves primarily begin at water 
surface elevations at the time the LiDAR was collected.  Assumptions about the depth of various 
waterbodies were only made if outlets could not be incorporated into a node without lowering 
the initial elevation of storage.  For example, if a pond has a 3-foot-diameter outlet culvert and 
the elevation-area curve for the pond starts 2 feet below the top elevation of the road, the depth 
of the pond was assumed to be 1 foot so that the minimum pond elevation is at or below the 
inlet elevation of the outlet. 
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TABLE 2-2 

Reservoir Nodes – Model Input Parameters 
 

Reservoir Node Name/Description Primary Outlet Emergency Spillway 

Reservoir-1 Jenney Pond 
5.5' by 7' concrete arch 

culvert and 24" reinforced 
concrete pipe culvert 

Top of Dam/Roadway 
(Elev. = 25.3') 

Reservoir-2 Unnamed Pond Channel outlet modeled 
as weir N/A 

Reservoir-3 Unnamed Pond 36" corrugated metal 
pipe culvert 

Top of Roadway 
(Elev. = 47.6') 

Reservoir-4 Morton Pond 14.1' by 9.5' concrete box 
culvert 

Top of Roadway 
(Elev. = 89.0') 

Reservoir-6 Cranberry Bogs 4.3' by 3.4' concrete box 
culvert 

Top of Roadway 
(Elev. = 82.6') 

Reservoir-7 Billington Sea 6.9' by 6.0' concrete box 
culvert 

Top of Roadway 
(Elev. = 84.5') 

Reservoir-8 Wetland 24" corrugated metal 
pipe culvert 

Top of Roadway 
(Elev. = 84.2') 

Reservoir-9 Wetland/Abandoned 
Cranberry Bog 

24" corrugated metal 
pipe culvert 

Top of Roadway 
(Elev. = 82.5') 

Reservoir-10 Cranberry Bogs 24" reinforced concrete 
pipe culvert 

Top of Roadway 
(Elev. = 90.8') 

Reservoir-11 Unnamed Pond and 
Wetland 

24" corrugated metal 
pipe culvert 

Top of Roadway 
(Elev. = 89.2') 

Reservoir-13 Briggs Reservoir and 
Cranberry Bogs 

4.0' by 3.0' elliptical 
corrugated metal pipe 

culvert 

Top of Roadway 
(Elev. = 86.4') 

Reservoir-15 Cranberry Bogs 24" corrugated plastic 
pipe culvert 

Top of Roadway 
(Elev. = 89.3') 

Reservoir-17 Cranberry Bogs and 
Unnamed Pond 

36" corrugated metal 
pipe culvert 

Top of Roadway 
(Elev. = 85.6') 

 
 
Outlet information for each reservoir node was obtained from 3-meter resolution LiDAR data, 
field measurements, and the hydraulic model used in development of the FEMA effective FIS (FIS 
#25023CV001C) for Town Brook.  If outlet invert elevations could not be measured in the field or 
were not available in the flood insurance model, the values were estimated based on LiDAR data.  
Additionally, outlet dimensions for Reservoir-2, -3, -8, and -9 were inaccessible during fieldwork 
and were therefore estimated based on photographs.  Reservoir routing calculations were 
performed using the dynamic storage-indication method. 
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2.1.3 Reach Nodes 
 
A total of six reach nodes were used to model the flow of runoff through the various channels 
connecting waterbodies within the Town Brook watershed.  Each reach node was labeled based 
on the reservoir nodes that it links.  For example, Reach 4-1 represents the section of Town Brook 
that connects Reservoir-4 (Billington Sea) to Reservoir-1 (Jenney Pond).  Reach input parameters, 
including channel length and slope, were calculated using LiDAR data and are presented in Table 
2-3.  Channel dimensions for all reaches were also estimated using LiDAR data except Reach 4-1, 
for which channel dimensions were available from as-built drawings from several dam removal 
projects that have been performed along Town Brook since 2002.  Reach routing calculations 
were performed using the dynamic storage-indication method. 
 

TABLE 2-3 
Reach Nodes – Model Input Parameters 

 

Reach Node Channel Length (ft) Channel Slope (ft/ft) Manning's n Value 

Reach 2-1 636 0.030 0.045 
Reach 3-1A 365 0.010 0.045 
Reach 3-1B 590 0.028 0.013 
Reach 4-1 4,473 0.012 0.045 
Reach 10-7 370 0.024 0.045 
Reach 11-7 1,244 0.007 0.045 

 
2.1.4 Rainfall Data 

 
Rainfall data for the Town Brook hydrologic model was obtained from the precipitation frequency 
data from National Oceanic and Atmospheric Administration (NOAA) Atlas 14 (Station ID:  19-
6486).  For Plymouth, Massachusetts, the estimated rainfall depth for the 24-hour duration, 100-
year return period event is 7.49 inches.  This event was selected because Jenney Pond Dam is 
required to pass the 100-year flood event with 1 foot of freeboard according to regulations for 
Significant Hazard dams.  Rainfall depths for the 10-, 50-, and 500-year return period events, 
presented in Table 2-4, were also modeled for comparison purposes.  The rainfall distribution for 
each event was modeled according to the SCS Type III rainfall distribution described in TR-55 
(USDA-NRCS 1986). 

 
TABLE 2-4 

Precipitation Frequency Estimates for Plymouth-Kingston, Massachusetts 
NOAA Atlas 14 

 
Return 
Period 24-Hr Rainfall Depth 

10-Year 5.00 
50-Year 6.72 
100-Year 7.49 
500-Year 9.56 
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2.1.5 Baseflow and Initial Conditions 
 
Baseflow conditions within the Town Brook watershed are controlled by groundwater levels and 
can vary seasonally based on infiltration.  Due to the complexity of the Town Brook watershed 
and lack of available groundwater and/or USGS gauge data, baseflow conditions could not be 
estimated for each of the subbasins and reservoirs within the watershed.  However, several flow 
measurements were taken downstream of Jenney Pond Dam between June and August 2020.  
These flow values provide a measure of the total baseflow for Town Brook during this period but 
could not be used to determine baseflows for individual subbasins and reservoirs upstream of 
Jenney Pond.  The average of the flow measurements, which was approximately 25 cubic feet per 
second (CFS), was used as the constant baseflow for Reservoir-7 (i.e., Billington Sea).  This 
waterbody is most likely the primary contributor of baseflow to Town Brook due to its size and 
because the majority of the watershed drains into it.  All other subbasin and reservoir nodes were 
assumed to have zero baseflow. 
 
Initial water surface elevations (WSEs) for most of the reservoirs, except Reservoir-1, -4, and -7, 
were set at the invert elevations of their primary outlets unless the tailwater elevation was 
estimated to be higher.  This produced a baseline condition to which various alternative 
conditions could be compared.  The actual water level in each waterbody could be significantly 
different depending on the groundwater level, if stoplogs are being used to increase the WSE, or 
if water is being pumped from one waterbody to another.  The initial WSEs in Reservoir-1, -4, and 
-7 were adjusted to maintain the baseflow condition along Town Brook.  For example, the initial 
WSE for Reservoir-7 was set to 80.27 feet so that the baseflow entering the reservoir is equal to 
the outflow.  The same was done for Reservoir-1 (Jenney Pond) and Reservoir-4. 
 

2.1.6 Dam Breach Modeling 
 
Three different flooding scenarios were evaluated as part of the Jenney Pond dam breach analysis: 
(1) a "fair-weather" dam breach scenario, (2) a "rainy-day" dam breach scenario, and (3) a "rainy-
day" scenario without a dam breach.  For the fair-weather breach scenario, the dam breach is 
assumed to occur spontaneously under normal baseflow conditions without the influence of a 
storm event.  Under these conditions, breaches of earthen dams usually occur as piping failures 
where seepage through the dam leads to destabilization of the fill material, internal erosion, and 
the eventual failure of the structure.  Rainy-day dam breaches occur during storm events and are 
usually modeled as overtopping failures where flood flows exceed the capacity of a dam's outlets 
and spillways, overtop the dam, and cause erosion of the dam crest and/or downstream face of 
the structure, eventually leading to a head cut and complete structural failure.  The spillway 
design flood (SDF) is modeled as the associated storm event for the rainy-day breach scenario 
because Massachusetts dam safety regulations require dams to have the capacity to pass the SDF 
with a specific amount of freeboard.  As an intermediate size, significant hazard structure, Jenney 
Pond Dam has an SDF equal to the peak discharge from the 100-year storm event for the Town 
Brook watershed (302 CMR 10). 
 
The third scenario, which simulates the rainy-day storm event without a dam breach, was 
modeled for comparison purposes.  When performing a dam breach analysis, the flooding 



Jenney Pond Dam – Hydrologic Analysis | Page 10 
December 1, 2020 
 
 

 

resulting from the rainy-day breach is compared to that which results from the rainy-day, no-
breach scenario in order to evaluate the incremental increase in flooding related to the dam 
breach.  Under certain conditions, the flooding caused by a breach may be insignificant compared 
to the flooding caused by the rainy-day storm event or vice versa. 
 
The discharge hydrograph for each flood scenario was developed using the hydrologic model 
described previously.  Dam breach parameters, including the type, dimensions, and timing of a 
breach, were used to define the characteristics of the breach in the model.  Initial estimates for 
the parameters were calculated using empirical formulas that relate the parameters to various 
dimensions of the dam and its impoundment.  These values, which are presented in Table 2-5, 
were then modified to better present site-specific characteristics of Jenney Pond Dam. 
 

TABLE 2-5 
Dam Breach Parameters for Jenney Pond Dam 

 

Breach Parameters Fair-Weather Scenario Rainy-Day Scenario 

Initial Reservoir Water 
Surface Elevations (ft) 21.9 26.0 

Failure Mode Piping Overtopping 
Breach Bottom Elevation (ft) 15.0 15.0 

Breach Height (ft) 10.3 10.3 
Side Slopes (H:V) 1:1 1:1 
Mean Width (ft) 30.9 30.9 

Bottom Width (ft) 20.6 20.6 
Formation Time (hr) 1.0 1.0 

 
2.2 Hydraulic Model 

 
Downstream flooding caused by the potential failure of Jenney Pond Dam was modeled using a 
2D, unsteady-state hydraulic model that was developed using HEC-RAS.  The model encompasses 
both Town Brook and its surrounding floodplain, extending approximately 2,000 feet downstream 
of the dam to where Town Brook flows into Plymouth Harbor.  Unlike the more commonly used 
one-dimensional models, the 2D model simulates the flow of water through a gridded mesh of 
cells rather than linearly between cross sections.  The water surface elevation in each cell and the 
flow between adjacent cells are calculated iteratively for each time step of a flood hydrograph.  
Flow is computed based on the St. Venant shallow water approximations of the Navier-Stokes 
equations for fluid flow in three dimensions as numerically discretized by HEC.  Two-dimensional 
modeling can be advantageous for flood simulations, especially when modeling complex, 
nonlinear flow paths, because it allows water surface elevations to vary spatially and allows for a 
more detailed assessment of flooding.  Additionally, unsteady-state models allow for simulation 
of an entire flood hydrograph rather than a single peak discharge.  Diagrams showing the 
hydraulic model extent, 2D mesh, model terrain, and flood hydrographs are presented in 
Appendix B.   
 
Various structures downstream of the dam, including the Plimoth Grist Mill building, downstream 
spillway, and four stream crossings were incorporated into the hydraulic model in order to 
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determine how the structures influence flooding.  Input parameters for each of the structures are 
presented in Tables 2-6 and 2-7.  During a dam failure, the location of the grist mill building 
immediately downstream of the dam has a significant impact on how the flood wave travels 
downstream.  Flows must either pass through the opening underneath the building, around the 
sides of the building, or through the building, if the flooding depths are significant.  In the 
hydraulic model, the grist mill was simulated as a solid obstruction with a culvert at its base. 
 

TABLE 2-6 
Bridge and Culvert Input Parameters for the 

Jenney Pond Dam Hydraulic Model 
 

Input Parameters Opening Under 
the Grist Mill 

Market St 
Bridge 

Main St Ext 
Bridge 

Pedestrian 
Bridge 

Water St 
Bridge 

Opening Type Box Culvert Arch Culvert Arch Culvert Box Culvert Box Culvert 
Span (ft) 20.0 30.0 38.2 24.1 15.0 
Rise (ft) 2.5 19.0 21.0 3.0 4.3 

Culvert Length (ft) 15.0 30.0 36.0 9.0 39.2 
Entrance Loss Coefficient 0.5 0.5 0.5 0.4 0.5 

Exit Loss Coefficient 1.0 1.0 1.0 1.0 1.0 
Inlet Invert Elevation (ft) 11.5 8.3 5.85 4.2 3.7 

Outlet Invert Elevation (ft) 11.5 8.3 5.7 4.2 1.1 
Manning's n for Bottom 0.04 0.05 0.05 0.04 0.04 

Manning's n for Top 0.02 0.013 0.013 0.024 0.024 
 

TABLE 2-7 
Bridge Deck and Spillway Input Parameters for the 

Jenney Pond Dam Hydraulic Model 
 

Input Parameters 
Spillway 

Downstream of 
Grist Mill 

Market St 
Bridge 

Main St Ext 
Bridge 

Pedestrian 
Bridge 

Water St 
Bridge 

Weir Coefficient 2.6 2.6 2.6 2.9 2.6 

Bridge Deck/Weir Width (ft) 1.5 50.0 55.0 9.0 38.0 

Crest Elevation (ft) 12.43 Varies Varies Varies Varies 

 
In order to assess the flooding under worst-case conditions, the downstream boundary condition 
was configured to represent the water surface elevation of Plymouth Harbor during high tide.  
The hydrographs for the three flooding scenarios from the hydrologic model were used as input 
for the hydraulic model.  The resulting flooding extents, water surface elevations, and flow 
velocities produced by the hydraulic model were evaluated to determine the potential 
consequences of the various dam breach scenarios. 
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3.0 HYDROLOGIC MODEL RESULTS AND ANALYSIS 
 
For the 24-hour duration, 100-year return period storm event, the model produces a peak 
discharge of 245 CFS at Jenney Pond Dam.  This results in a peak water surface elevation of 22.4 
feet in Jenney Pond, which is approximately 2.9 feet below the top of the dam elevation of 25.3 
feet.  The capacity of the dam outlets is approximately 410 CFS when there are no stoplogs in 
place.  When considering this result, one should remember that the initial water surface in Jenney 
Pond was set based on the assumption that the stoplogs at the outlets were removed and the 
pond had drained down prior to the storm event.  In the past, when a large storm event has been 
forecasted, the Town of Plymouth has removed the logs to drain the pond and prevent the 
structure from being overtopped.  When the stoplogs are in place, the capacity of the outlet is 
significantly reduced.  For the same storm event, the dam would be overtopped by approximately 
0.7 feet if the stoplogs were installed as they are currently (i.e., set to a top elevation of 
approximately 21 feet or 1.0 foot below the top of the culvert).  The stoplogs reduce the 
discharge capacity of the dam's outlets to approximately 70 CFS. 
 
The top elevation of the stoplogs at the primary outlet was varied in the model in order to 
determine what configuration would allow Jenney Pond Dam to pass the 100-year flood.  Table 3-
1 presents the resulting peak discharges and pond water surface elevations when the stoplogs are 
set at different elevations.  If the stoplogs were lowered from an elevation of 21.0 feet to 19.7 feet, 
the dam can just barely pass the 100-year flood without being overtopped.  By lowering the 
stoplogs by another 0.9 feet to a top elevation of 18.8 feet, the dam passes the 100-year flood 
with at least a foot of freeboard.  The model results show that the stoplogs' elevation significantly 
affects the capacity of the dam but could be lowered to pass the 100-year flood with a foot of 
freeboard. 

 
TABLE 3-1 

Peak Discharge and Water Surface Elevation for Jenney Pond Dam 
Depending on Stoplog Configuration 

 

Stoplog Top Elevation (ft) Discharge (CFS) Water Surface Elevation (ft) 

16.6 (No Stoplogs) 244 22.4 
21.0 188 26.0 
19.7 155 25.3 
18.8 189 24.3 

 CFS = cubic feet per second 
 
In order to validate the results, the model was run for a large storm event that occurred on 
July 12, 2019, and produced approximately 5.33 inches of rain in less than 24 hours according to 
the rain gauge data from the Plymouth Municipal Airport.  Even though the stoplogs were in 
place at the Jenney Pond Dam outlet, the water level in the pond only reached an elevation of 
approximately 24.5 feet (about 1 foot below the top of dam) based on a photo taken the day of 
the event (see Figure 3-1).  If a SCS Type-III rainfall distribution is used to model the July 12 rain 
event, the resulting water surface elevation in Jenney Pond is approximately 24.8 feet.  The minor 
discrepancy between these values suggests that the model is effectively estimating runoff flows 
from the Town Brook watershed. 
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FIGURE 3-1 
Photo of Jenney Pond Dam during a Large Rainstorm 

Taken at 8:03 a.m. on July 12, 2019 
 
In comparison to the estimated peak flows from the FEMA FIS, the modeled 50-, 100-, and 500-
year peak flows are all slightly higher while the 10-year peak flow is lower (see Table 3-2).  The 
variation between the model and FEMA FIS may be due to several differences between FEMA's 
model and the model used for this study, including watershed area, changes in landcover, and the 
inclusion of the stoplogs at the outlet of Jenney Pond.  One should note that the watershed area 
defined in the FEMA FIS is approximately 1.6 square miles larger than the modeled watershed 
area in this study. 

 
TABLE 3-2 

Peak Flow Comparison – Jenney Pond Dam 
 

Flood Event FEMA FIS Flows (CFS) Town Brook Model Flows (CFS) 

10-Year 132 114 
50-Year 174 205 
100-Year 202 244 
500-Year 255 341 

 CFS = cubic feet per second 
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Another way to assess the accuracy of the model is to compare the flow per unit area, calculated 
by dividing a flow by the watershed area, for the modeled watershed to a gauging station along a 
nearby waterway.  USGS Gauge 01105870 along the Jones River in Kingston, Massachusetts, was 
selected for this comparison because it is the closest stream gauge to Jenney Pond Dam and has 
similar watershed characteristics, including high infiltration rates and a large storage capacity, to 
the Town Brook watershed.  A Bulletin-17C gauge analysis was performed for the gauge to 
determine peak flood flows.  For the 100-year return period event, the Jones River produces a 
flow per unit area of 33 cubic feet per second per square mile (CFSM) (see Table 3-2).  This means 
that 33 CFS is produced for each square mile of the Jones River watershed on average. 
 

TABLE 3-3 
Comparison of Flow per Unit Area 

 

Source Flow per Unit Area (CFSM) 

Town Brook Model 
(No Stoplogs) 105 

Town Brook Model 
(Stoplogs in Place) 81 

FEMA FIS 52 

Jones River – USGS 
Gauge Analysis 33 

CFSM = Cubic Feet per Second per Square Mile 
 
For the FEMA FIS, the flow per unit area was approximately 52 CFSM for the 100-year flood, which 
is fairly close to the estimate for the Jones River watershed.  In contrast, the Town Brook model 
produces a flow per unit area of 105 CFSM for the 100-year event, which is significantly higher.  
However, the peak discharge from Jenney Pond is highly dependent on the elevation of the 
stoplogs at the primary outlet.  If the stoplogs are in place, as they are currently, the peak 
discharge for Jenney Pond Dam decreases to approximately 188 CFS and the flow per unit area 
decreases to 81 CFSM.  The flow per unit area comparison may not be a reasonable comparison 
due to the effects of stoplogs at the Jenney Pond Dam outlets and the presence of other flow 
control structures throughout the Town Brook Watershed. 
 

4.0 DAM BREACH RESULTS AND ANALYSIS 
 
As outlined in Section 2.1.6, three dam breach scenarios were modeled:  a fair-weather breach, 
which assumes that Jenney Pond Dam fails during normal baseflow conditions independent of a 
storm event; a rainy-day breach, which assumes that the dam fails when the pond reaches its 
maximum elevation during the spillway design flood (i.e., the 100-year storm event); and a rainy-
day no-breach scenario, which is used for comparison as a baseline of the expected downstream 
flooding during the spillway design flood.  One should note that during all three scenarios the 
stoplogs that control the water surface elevation in Jenney Pond were assumed to be installed to 
a top elevation of 21.0 feet.  Inundation maps were developed from the results of the 2D 
hydraulic model to evaluate potential hazards and assess the consequences of a breach.  The 
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depth of flooding, flow velocities, and number of affected properties were considered when 
quantifying downstream hazards. 
 
The peak discharge and water surface elevation for Jenney Pond during each flooding scenario 
are presented in Table 4-1.  At 808 CFS, the peak discharge for the rainy-day dam breach scenario 
is over two and half times larger than the peak discharge for the fair-weather breach and over 
four times larger than that of the rainy-day, no-breach scenario.  This is primarily due to volume 
of water within the reservoir prior to dam failure.  Many years of accumulated sediment within the 
reservoir have significantly reduced storage volume within the reservoir to only 7.3 acre-feet 
under baseflow conditions, limiting the amount of water that can be discharged downstream 
during a fair-weather breach.  During the 100-year storm event, the reservoir storage increases to 
33.6 acre-feet, creating a much higher peak discharge for the rainy-day dam breach scenario.  
  

TABLE 4-1 
Peak Discharge and Water Surface Elevation for Jenney Pond Dam 

Depending on Stoplog Configuration 
 

Flooding Scenario Discharge (CFS) Water Surface Elevation (ft) 

Fair-Weather Breach 294 21.9 
Rainy-Day (SDF) – No Breach 188 26.0 

Rainy-Day Dam Breach 808 26.0 
 CFS = cubic feet per second 
 
During the fair-weather dam breach scenario (see Figure 4-1), the extent and severity of flooding 
along Town Brook are relatively minimal.  The only building that experiences flooding is the 
Plimoth Grist Mill, which crosses over Town Brook immediately downstream of Jenney Pond Dam.  
During the dam breach, the flood flows are constricted by the opening underneath the mill 
building causing the water surface to rise to a peak elevation of approximately 16.1 feet.  With a 
first-floor elevation of approximately 15.2 feet, the building has just under a foot of flooding.  
Downstream of the mill, the breach leads to some minor flooding of the pedestrian bridge and 
foot paths in the Brewster Gardens park but does not impact any other structures.   
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FIGURE 4-1 
Fair-Weather Dam Breach Scenario – Flooding Depths 

 
The rainy-day dam breach causes significantly more flooding than the fair-weather breach.  
Approximately 10 buildings experience minor flooding due to the breach, with the majority of the 
flooding occurring along Water Street, Union Street, Watercure Street, and Freedom Street due to 
the channel constriction created by the Water Street culvert (see Figure 4-2).  The Plimoth Grist 
Mill experiences severe flooding due to the breach with flood depths as high as 6.6 feet above the 
first-floor elevation.  As in the fair-weather breach scenario, the pedestrian bridge and foot paths 
in the Brewster Gardens park are also inundated.  Figure 4-3 presents the flood depth grid map 
for the rainy-day, no breach scenario and the inundation extent of the rainy-day dam breach 
scenario for comparison.  Without the dam breach, the 100-year storm event does not cause any 
significant flooding downstream of Jenney Pond Dam.  However, as described in the previous 
section, Jenney Pond Dam does not have the capacity to pass the 100-year flood if the stoplogs 
are installed to a top elevation of 21.0 feet at its primary outlet.  The dam would be overtopped 
by approximately 0.7 feet, which could lead to erosion of the dam crest and the downstream face 
of the structure and damage Spring Lane, which runs along its crest.  For comparison, Table 4-2 
provides the peak water surface elevations for each flooding scenario at the stream crossings 
downstream of Jenney Pond Dam.   
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FIGURE 4-2 

Rainy-Day Dam Breach Scenario – Flooding Depths 
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FIGURE 4-3 

Rainy-Day No-Breach Scenario – Flooding Depths 
 
 

TABLE 4-2 
Peak Water Surface Elevations at 

Stream Crossings Downstream of Jenney Pond Dam 
 

Structure Roadway 
Elevation (ft) 

Water Surface Elevation (ft) 
Rainy-Day 

Dam Breach 
Rainy-Day - 
No Breach 

Fair-Weather 
Dam Breach 

Grist Mill Building 15.2 
(First-floor elev.) 21.8 14.8 16.1 

Market Street Bridge 30 14.2 11 11.7 
Main Street Ext. Bridge 24.6 11.6 8.4 9.1 

Pedestrian Bridge 8.8 10.5 7.4 8.3 
Water Street Bridge 8.9 10 6.7 7.5 
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Downstream flooding hazards due to high-flow velocities were also assessed as part of the dam 
breach analysis.  Depending on the depth of flooding, high flow velocities could be dangerous for 
people sheltering inside buildings.  Technical Memorandum No. 11 (1988), a publication of the 
U.S. Bureau of Reclamation, provides guidelines for classifying downstream dam breach hazards 
according to the relationship between flood depth and flow velocity.  The guidelines describe 
three danger zones, which are defined based on the likelihood that potentially fatal conditions 
may result.  If flooding depths and velocities at a specific home are relatively low, the home is 
considered to be within the low-danger zone because it is unlikely that lives are in jeopardy.  
When flooding depths and velocities are high, there is a much higher likelihood that conditions 
could lead to a fatality, and the home is classified as being in the high-danger zone.  The third 
zone is referred to as the judgement zone because one must consider other factors when 
determining whether there is the potential for fatalities.  For example, it is less likely that a flood 
will cause loss of life if the home being flooded has two floors and the living quarters are on the 
second floor.  However, residents of a one-story home may have more difficulty escaping the 
floodwaters. 
 
For the fair-weather breach scenario, the Plimoth Grist Mill is flooded by approximately 0.9 feet of 
water and is subjected to peak flow velocities of approximately 1.5 feet per second.  Under these 
conditions, the mill building is within the low-danger zone, and loss of life is considered unlikely.  
For the rainy-day dam breach scenario, the peak flooding depth of 6.6 feet and peak flow velocity 
of 1.7 feet per second puts the mill building in the high danger zone.  All of the other buildings 
that are impacted, including four businesses, four single-family homes, and one apartment 
complex, are within the low-danger zone due to minor flooding depths and low flow velocities.  
The results of the depth-velocity hazard analysis for the rainy-day dam breach scenario are 
presented in Figure 4-4. 
 



Jenney Pond Dam – Hydrologic Analysis | Page 20 
December 1, 2020 
 
 

 

 
 

FIGURE 4-4 
Flooding Depth and Flow Velocities for Buildings during the Rainy-Day Dam Breach Scenario 

Plotted on Figure 2 from ACER Technical Memorandum No. 11 
 

Overall, Jenney Pond Dam appears to satisfy the definition for a significant hazard dam in that it is 
unlikely to cause loss of life due to a breach event but may cause some damage to homes, 
industrial/commercial facilities, and public infrastructure.  During a fair-weather breach, the 
Plimoth Grist Mill experiences only minor flooding of less than 1 foot above the first-floor 
elevation.  This is unlikely to cause loss of life even if the breach were to happen without 
significant warning time.  No other buildings are flooded during the fair-weather breach scenario.  
During a rainy-day dam breach scenario, the flooding of the grist mill building is more severe and 
is classified within the high danger zone based on water depth and flow velocity.  However, 
people would most likely not be in the building during a significant flood event, such as the 100-
year storm, and would most likely have enough time to leave the mill building and seek shelter 
before the dam fails.  The nine other buildings that are impacted during the rainy-day breach 
scenario experience only minor flooding.  The only major stream crossing that is impacted is the 
Water Street culvert, which would be overtopped during the rainy-day breach scenario.  If this 
were to occur and the stream crossing were to be damaged, there are numerous potential detour 
routes available.  Based on the results of this analysis, MMI recommends that Jenney Pond Dam 
remains classified as a Significant (Class II) Hazard dam. 
 
It is recommended that the operation and maintenance manual (OMM) for Jenny Pond Dam be 
modified to require staged evacuation of the Plimoth Grist Mill and the pedestrian bridge and 
foot paths in the Brewster Gardens park when water first begins to discharge over Spring Lane. 
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The revised OMM will provide for adequate time to evacuate these downstream structures prior 
to a potential breach and any loss of life. 

 
5.0 PROPOSED IMPROVEMENTS 

 
An additional outlet is currently being proposed for Jenney Pond Dam to improve fish passage.  
The structure would have the added benefit of increasing the discharge capacity of the dam.  The 
proposed outlet consists of a 2-foot by 5-foot box culvert which discharges to a constructed, 
natural-bottom channel that will reconnect with Town Brook approximately 50 feet downstream 
of the dam.  Based on the results of the hydrologic model, installing the proposed fish passage 
culvert would increase the dam's discharge capacity from 410 CFS to around 510 CFS when 
stoplogs are not in place.  Under these conditions, the dam could pass the 100-year flood event 
with a peak water surface elevation in Jenney Pond of 22.2 feet, providing 3.1 feet of freeboard. 
 
When the flashboards are in place and set to a top elevation of 21.0 feet, the proposed fish 
passage culvert increases the discharge capacity of the dam to approximately 170 CFS, which 
reduces the peak water surface elevation to 25.2 feet so that the dam has approximately 0.1 feet 
of freeboard during the 100-year flood event.  To get a foot of freeboard, the stoplogs would 
need to be lowered to an elevation of 19.9 feet or less. 
 
Under current conditions, Jenney Pond Dam can only satisfy the discharge and freeboard 
requirements for a significant hazard dam if the stoplogs are removed or lowered by at least 2.2 
feet.  With the addition of the proposed fish passage culvert, the model shows that the stoplogs 
would only have to be lowered by 1.1 foot to allow for the passage of the 100-year flood with a 
foot of freeboard. 
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Hydrologic Model Report – 100-Yr Flood Event 
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Summary for Subcatchment 1S: Sub1

Runoff = 149.55 cfs @ 12.20 hrs,  Volume= 14.283 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 64.800 57 Weighted CN value

64.800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.9 Direct Entry, Velocity method
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=64.800 ac
Runoff Volume=14.283 af

Runoff Depth=2.65"
Tc=13.9 min

CN=57

149.55 cfs
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Summary for Subcatchment 2S: Sub2

Runoff = 30.61 cfs @ 12.15 hrs,  Volume= 3.084 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 25.100 45 Weighted CN value

25.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.4 Direct Entry, Velocity Method

Subcatchment 2S: Sub2

Runoff

Hydrograph

Time  (hours)
32313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=25.100 ac
Runoff Volume=3.084 af

Runoff Depth=1.47"
Tc=9.4 min

CN=45

30.61 cfs
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Summary for Subcatchment 3S: Sub3

Runoff = 88.67 cfs @ 12.37 hrs,  Volume= 10.641 af,  Depth= 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 43.200 60 Weighted CN value

43.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.6 Direct Entry, Velocity method

Subcatchment 3S: Sub3
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Hydrograph

Time  (hours)
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=43.200 ac
Runoff Volume=10.641 af

Runoff Depth=2.96"
Tc=25.6 min

CN=60

88.67 cfs
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Summary for Subcatchment 4S: Sub4

Runoff = 112.28 cfs @ 12.59 hrs,  Volume= 17.157 af,  Depth= 2.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 72.200 59 Weighted CN value

72.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
42.1 Direct Entry, Velocity Method

Subcatchment 4S: Sub4
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=72.200 ac
Runoff Volume=17.157 af

Runoff Depth=2.85"
Tc=42.1 min

CN=59

112.28 cfs
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Summary for Subcatchment 5S: Sub6

Runoff = 106.44 cfs @ 12.31 hrs,  Volume= 12.155 af,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 65.100 53 Weighted CN value

65.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.1 Direct Entry, Velocity Method

Subcatchment 5S: Sub6
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=65.100 ac
Runoff Volume=12.155 af

Runoff Depth=2.24"
Tc=20.1 min

CN=53

106.44 cfs
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Summary for Subcatchment 6S: Sub7

Runoff = 1,481.02 cfs @ 12.53 hrs,  Volume= 210.666 af,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 579.700 73 Weighted CN value

579.700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
39.0 Direct Entry, Velocity Method

Subcatchment 6S: Sub7
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=579.700 ac
Runoff Volume=210.666 af

Runoff Depth=4.36"
Tc=39.0 min

CN=73

1,481.02 cfs
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Summary for Subcatchment 7S: Sub8

Runoff = 59.05 cfs @ 12.87 hrs,  Volume= 11.853 af,  Depth= 1.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 73.100 50 Weighted CN value

73.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
58.8 Direct Entry, Velocity Method

Subcatchment 7S: Sub8
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Time  (hours)
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=73.100 ac
Runoff Volume=11.853 af

Runoff Depth=1.95"
Tc=58.8 min

CN=50

59.05 cfs
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Summary for Subcatchment 8S: Sub9

Runoff = 30.13 cfs @ 12.36 hrs,  Volume= 4.220 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 36.600 44 Weighted CN value

36.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.6 Direct Entry, Velocity Method

Subcatchment 8S: Sub9
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=36.600 ac
Runoff Volume=4.220 af

Runoff Depth=1.38"
Tc=21.6 min

CN=44

30.13 cfs
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Summary for Subcatchment 9S: Sub10

Runoff = 86.78 cfs @ 12.30 hrs,  Volume= 9.850 af,  Depth= 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 50.500 54 Weighted CN value

50.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 Direct Entry, Velocity Method

Subcatchment 9S: Sub10
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=50.500 ac
Runoff Volume=9.850 af

Runoff Depth=2.34"
Tc=20.2 min

CN=54

86.78 cfs
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Summary for Subcatchment 10S: Sub11

Runoff = 48.84 cfs @ 12.30 hrs,  Volume= 5.473 af,  Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 26.900 55 Weighted CN value

26.900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.1 Direct Entry, Velocity Method

Subcatchment 10S: Sub11
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=26.900 ac
Runoff Volume=5.473 af

Runoff Depth=2.44"
Tc=20.1 min

CN=55

48.84 cfs
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Summary for Subcatchment 11S: Sub13

Runoff = 324.80 cfs @ 12.40 hrs,  Volume= 39.886 af,  Depth= 3.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 137.300 65 Weighted CN value

137.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
28.1 Direct Entry, Velocity Method

Subcatchment 11S: Sub13
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=137.300 ac
Runoff Volume=39.886 af

Runoff Depth=3.49"
Tc=28.1 min

CN=65

324.80 cfs
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Summary for Subcatchment 12S: Sub15

Runoff = 103.17 cfs @ 12.46 hrs,  Volume= 13.603 af,  Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 59.400 58 Weighted CN value

59.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.9 Direct Entry, Velocity Method

Subcatchment 12S: Sub15
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=59.400 ac
Runoff Volume=13.603 af

Runoff Depth=2.75"
Tc=30.9 min

CN=58

103.17 cfs
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Summary for Subcatchment 13S: Sub17

Runoff = 126.77 cfs @ 12.56 hrs,  Volume= 18.989 af,  Depth= 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 101.700 53 Weighted CN value

101.700 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
37.3 Direct Entry, Velocity Method

Subcatchment 13S: Sub17
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=101.700 ac
Runoff Volume=18.989 af

Runoff Depth=2.24"
Tc=37.3 min

CN=53

126.77 cfs
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Summary for Subcatchment 14S: Sub22

Runoff = 194.90 cfs @ 12.50 hrs,  Volume= 26.798 af,  Depth= 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs
Type III 24-hr  100-YR Rainfall=7.49"

Area (ac) CN Description
* 137.393 54 Weighted CN value

137.393 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
31.7 Direct Entry, Velocity method

Subcatchment 14S: Sub22
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Type III 24-hr
100-YR Rainfall=7.49"

Runoff Area=137.393 ac
Runoff Volume=26.798 af

Runoff Depth=2.34"
Tc=31.7 min

CN=54

194.90 cfs
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Summary for Reach 28R: Reach3-1A

Inflow Area = 43.200 ac, 0.00% Impervious,  Inflow Depth > 2.72"    for  100-YR event
Inflow = 15.05 cfs @ 13.53 hrs,  Volume= 9.796 af
Outflow = 15.04 cfs @ 13.57 hrs,  Volume= 9.787 af,  Atten= 0%,  Lag= 2.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Max. Velocity= 1.77 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 1.18 fps,  Avg. Travel Time= 5.2 min

Peak Storage= 3,094 cf @ 13.57 hrs
Average Depth at Peak Storage= 0.56'
Bank-Full Depth= 2.50'  Flow Area= 107.4 sf,  Capacity= 475.63 cfs

Custom cross-section,  Length= 365.0'   Slope= 0.0101 '/'   (104 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 44.00',  Outlet Invert= 40.30'

0.08

0.08 0.045
0.045

0.045 0.045
0.045

0.08

‡

Offset Elevation Chan.Depth n Description
(feet) (feet) (feet)
0.00 2.50 0.00
8.80 1.28 1.22 0.080

17.70 1.25 1.25 0.080
26.50 1.06 1.44 0.045
35.30 0.57 1.93 0.045
44.10 0.00 2.50 0.045
53.00 0.01 2.49 0.045
61.80 1.17 1.33 0.045
70.60 2.50 0.00 0.080

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.01 0.0 9.1 17 0.00
0.57 8.7 22.0 3,185 15.66
1.06 22.5 34.6 8,230 56.38
1.17 26.7 40.5 9,733 67.09
1.25 30.1 44.7 10,974 77.22
1.28 31.5 53.8 11,514 83.00
2.50 107.4 70.9 39,194 475.63
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Reach 28R: Reach3-1A
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Inflow Area=43.200 ac
Avg. Flow Depth=0.56'

Max Vel=1.77 fps
L=365.0'

S=0.0101 '/'
Capacity=475.63 cfs

15.05 cfs15.04 cfs
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Summary for Reach 29R: Reach3-1B

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach 28R OUTLET depth by 0.19' @ 13.62 hrs

Inflow Area = 43.200 ac, 0.00% Impervious,  Inflow Depth > 2.72"    for  100-YR event
Inflow = 15.04 cfs @ 13.57 hrs,  Volume= 9.787 af
Outflow = 15.04 cfs @ 13.58 hrs,  Volume= 9.784 af,  Atten= 0%,  Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Max. Velocity= 10.96 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 7.43 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 810 cf @ 13.58 hrs
Average Depth at Peak Storage= 0.75'
Bank-Full Depth= 3.00'  Flow Area= 7.1 sf,  Capacity= 110.86 cfs

36.0"  Round Pipe
n= 0.013  Concrete pipe, bends & connections
Length= 590.0'   Slope= 0.0276 '/'
Inlet Invert= 40.30',  Outlet Invert= 24.00'
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Reach 29R: Reach3-1B
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Inflow Area=43.200 ac
Avg. Flow Depth=0.75'

Max Vel=10.96 fps
36.0"

Round Pipe
n=0.013
L=590.0'

S=0.0276 '/'
Capacity=110.86 cfs

15.04 cfs15.04 cfs
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Summary for Reach 30R: Reach2-1

Inflow Area = 25.100 ac, 0.00% Impervious,  Inflow Depth > 1.45"    for  100-YR event
Inflow = 15.18 cfs @ 12.49 hrs,  Volume= 3.042 af
Outflow = 15.02 cfs @ 12.54 hrs,  Volume= 3.041 af,  Atten= 1%,  Lag= 2.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Max. Velocity= 2.98 fps,  Min. Travel Time= 3.6 min
Avg. Velocity = 1.24 fps,  Avg. Travel Time= 8.6 min

Peak Storage= 3,201 cf @ 12.54 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 8.70'  Flow Area= 339.4 sf,  Capacity= 5,622.83 cfs

Custom cross-section,  Length= 635.9'   Slope= 0.0300 '/'   (104 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 40.50',  Outlet Invert= 21.42'

0.1

0.1

0.045 0.045 0.045

0.1

0.1

‡

Offset Elevation Chan.Depth n Description
(feet) (feet) (feet)
0.00 8.70 0.00
9.40 5.53 3.17 0.100

18.80 1.98 6.72 0.100
28.30 0.00 8.70 0.045
37.70 0.14 8.56 0.045
47.10 2.53 6.17 0.045
56.50 6.00 2.70 0.100
65.90 8.70 0.00 0.100

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.14 0.7 10.1 448 0.68
1.98 34.0 26.6 21,631 229.41
2.53 49.4 30.4 31,406 399.65
5.53 162.8 47.5 103,500 2,232.64
6.00 184.9 50.3 117,596 2,639.30
8.70 339.4 68.6 215,798 5,622.83



Type III 24-hr  100-YR Rainfall=7.49"TownBrookHydrology_1982-08_ExCon
  Printed  12/1/2020Prepared by {enter your company name here}

Page 21HydroCAD® 10.00-25  s/n 11053  © 2019 HydroCAD Software Solutions LLC

Reach 30R: Reach2-1
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Inflow Area=25.100 ac
Avg. Flow Depth=0.51'

Max Vel=2.98 fps
L=635.9'

S=0.0300 '/'
Capacity=5,622.83 cfs

15.18 cfs15.02 cfs
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Summary for Reach 31R: Reach4-1

Inflow Area = 1,202.500 ac, 0.00% Impervious,  Inflow Depth > 1.33"    for  100-YR event
Inflow = 128.33 cfs @ 13.19 hrs,  Volume= 133.465 af
Outflow = 125.82 cfs @ 13.44 hrs,  Volume= 131.727 af,  Atten= 2%,  Lag= 15.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Max. Velocity= 3.99 fps,  Min. Travel Time= 18.7 min
Avg. Velocity = 3.11 fps,  Avg. Travel Time= 23.9 min

Peak Storage= 141,201 cf @ 13.44 hrs
Average Depth at Peak Storage= 2.39'
Bank-Full Depth= 5.90'  Flow Area= 215.5 sf,  Capacity= 1,526.64 cfs

Custom cross-section,  Length= 4,473.0'   Slope= 0.0123 '/'   (102 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 75.80',  Outlet Invert= 21.00'

0.08

0.045
0.0450.0450.045

0.045

0.08

‡

Offset Elevation Chan.Depth n Description
(feet) (feet) (feet)
0.00 5.90 0.00

22.00 2.10 3.80 0.080
31.00 1.10 4.80 0.045
33.00 0.00 5.90 0.045
37.00 0.00 5.90 0.045
39.00 1.10 4.80 0.045
48.00 2.10 3.80 0.045
75.00 5.90 0.00 0.080

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
1.10 6.6 8.6 29,522 20.28
2.10 23.6 26.7 105,563 79.49
5.90 215.5 76.3 963,932 1,526.64
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Reach 31R: Reach4-1
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Inflow Area=1,202.500 ac
Avg. Flow Depth=2.39'

Max Vel=3.99 fps
L=4,473.0'

S=0.0123 '/'
Capacity=1,526.64 cfs

128.33 cfs125.82 cfs
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Summary for Reach 32R: Reach10-7

Inflow Area = 50.500 ac, 0.00% Impervious,  Inflow Depth > 1.83"    for  100-YR event
Inflow = 6.92 cfs @ 15.92 hrs,  Volume= 7.697 af
Outflow = 6.92 cfs @ 15.94 hrs,  Volume= 7.687 af,  Atten= 0%,  Lag= 1.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Max. Velocity= 2.56 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 2.14 fps,  Avg. Travel Time= 2.9 min

Peak Storage= 1,000 cf @ 15.94 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 3.00'  Flow Area= 42.0 sf,  Capacity= 314.35 cfs

5.00'  x  3.00'  deep channel,  n= 0.045
Side Slope Z-value= 3.0 '/'   Top Width= 23.00'
Length= 370.0'   Slope= 0.0243 '/'
Inlet Invert= 87.00',  Outlet Invert= 78.00'

‡

Reach 32R: Reach10-7
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Inflow Area=50.500 ac
Avg. Flow Depth=0.43'

Max Vel=2.56 fps
n=0.045
L=370.0'

S=0.0243 '/'
Capacity=314.35 cfs

6.92 cfs6.92 cfs



Type III 24-hr  100-YR Rainfall=7.49"TownBrookHydrology_1982-08_ExCon
  Printed  12/1/2020Prepared by {enter your company name here}

Page 25HydroCAD® 10.00-25  s/n 11053  © 2019 HydroCAD Software Solutions LLC

Summary for Reach 33R: Reach11-7

Inflow Area = 26.900 ac, 0.00% Impervious,  Inflow Depth > 1.21"    for  100-YR event
Inflow = 2.07 cfs @ 18.35 hrs,  Volume= 2.716 af
Outflow = 2.07 cfs @ 18.76 hrs,  Volume= 2.665 af,  Atten= 0%,  Lag= 24.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Max. Velocity= 0.77 fps,  Min. Travel Time= 26.9 min
Avg. Velocity = 0.69 fps,  Avg. Travel Time= 30.0 min

Peak Storage= 3,330 cf @ 18.76 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.80'  Flow Area= 117.3 sf,  Capacity= 482.65 cfs

Custom cross-section,  Length= 1,244.0'   Slope= 0.0069 '/'   (104 Elevation Intervals)
Flow calculated by Manning's Subdivision method
Inlet Invert= 86.60',  Outlet Invert= 78.00'

0.1

0.045
0.045 0.045

0.045

0.1

0.1

‡

Offset Elevation Chan.Depth n Description
(feet) (feet) (feet)
0.00 2.80 0.00
9.40 1.01 1.79 0.100

18.70 0.16 2.64 0.045
28.10 0.00 2.80 0.045
37.50 0.32 2.48 0.045
46.80 0.96 1.84 0.045
56.20 1.83 0.97 0.100
65.60 2.80 0.00 0.100

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.16 1.1 14.1 1,403 0.57
0.32 3.9 20.6 4,852 3.53
0.96 22.3 36.9 27,703 43.65
1.01 24.1 38.0 30,029 49.42
1.83 60.6 51.3 75,446 197.91
2.80 117.3 65.9 145,860 482.65
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Reach 33R: Reach11-7
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Inflow Area=26.900 ac
Avg. Flow Depth=0.26'
Max Vel=0.77 fps
L=1,244.0'
S=0.0069 '/'
Capacity=482.65 cfs

2.07 cfs2.07 cfs
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Summary for Pond 15P: Reservoir-1 (Jenney Pond)

[62] Hint: Exceeded Reach 29R OUTLET depth by 1.24' @ 14.00 hrs
[62] Hint: Exceeded Reach 30R OUTLET depth by 4.27' @ 14.08 hrs
[62] Hint: Exceeded Reach 31R OUTLET depth by 2.71' @ 15.01 hrs

Inflow Area = 1,472.993 ac, 0.00% Impervious,  Inflow Depth > 1.51"    for  100-YR event
Inflow = 363.10 cfs @ 12.44 hrs,  Volume= 185.634 af
Outflow = 187.57 cfs @ 13.95 hrs,  Volume= 172.614 af,  Atten= 48%,  Lag= 91.0 min
Primary = 74.37 cfs @ 13.95 hrs,  Volume= 138.739 af
Secondary = 113.19 cfs @ 13.95 hrs,  Volume= 33.875 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 22.20'   Surf.Area= 4.465 ac   Storage= 8.700 af
Peak Elev= 25.98' @ 13.95 hrs   Surf.Area= 9.267 ac   Storage= 33.575 af   (24.875 af above start)

Plug-Flow detention time= 209.2 min calculated for 163.914 af (88% of inflow)
Center-of-Mass det. time= 60.2 min ( 1,104.8 - 1,044.6 )

Volume Invert Avail.Storage Storage Description
#1 15.00' 54.701 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
15.00 0.000 0.000 0.000 0.000
18.00 0.007 0.007 0.007 0.007
19.00 0.707 0.261 0.268 0.707
20.00 2.105 1.344 1.612 2.105
21.00 3.028 2.553 4.165 3.029
22.00 4.323 3.656 7.821 4.324
23.00 5.054 4.684 12.505 5.056
24.00 6.177 5.606 18.111 6.180
25.00 7.928 7.034 25.145 7.932
26.00 9.293 8.601 33.747 9.297
27.00 10.326 9.805 43.552 10.332
28.00 11.992 11.149 54.701 11.999

Device Routing     Invert Outlet Devices
#1 Primary 21.00' 84.0" W x 66.0" H, R=42.0"  Arch Culvert  w/ 53.0" inside fill   

L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 16.58' / 16.58'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.79 sf   

#2 Primary 19.47' 24.0"  Round RCP_Round  24"   
L= 45.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 19.47' / 19.00'   S= 0.0104 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#3 Secondary 25.30' Asymmetrical Weir, C= 2.67   
Offset (feet)  0.00  19.50  38.80  58.00  77.10  85.80  112.00  138.10  
147.00  164.90  183.00  201.50  219.90  238.40  256.80  275.20   
Height (feet)  4.50  2.92  1.74  0.79  0.13  0.00  0.00  0.00  0.19  0.76  
1.56  2.40  3.04  3.77  4.08  4.50   
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Primary OutFlow  Max=74.37 cfs @ 13.95 hrs  HW=25.98'   (Free Discharge)
1=Culvert  (Inlet Controls 38.86 cfs @ 10.26 fps)
2=RCP_Round  24"  (Inlet Controls 35.51 cfs @ 11.30 fps)

Secondary OutFlow  Max=113.19 cfs @ 13.95 hrs  HW=25.98'   (Free Discharge)
3=Asymmetrical Weir  (Weir Controls 113.19 cfs @ 1.77 fps)

Pond 15P: Reservoir-1 (Jenney Pond)
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Inflow Area=1,472.993 ac
Peak Elev=25.98'

Storage=33.575 af

363.10 cfs

187.57 cfs

74.37 cfs

113.19 cfs
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Summary for Pond 16P: Reservoir-2

Inflow Area = 25.100 ac, 0.00% Impervious,  Inflow Depth = 1.47"    for  100-YR event
Inflow = 30.61 cfs @ 12.15 hrs,  Volume= 3.084 af
Outflow = 15.18 cfs @ 12.49 hrs,  Volume= 3.042 af,  Atten= 50%,  Lag= 20.3 min
Primary = 15.18 cfs @ 12.49 hrs,  Volume= 3.042 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 41.20'   Surf.Area= 1.306 ac   Storage= 1.326 af
Peak Elev= 41.64' @ 12.49 hrs   Surf.Area= 1.453 ac   Storage= 1.939 af   (0.613 af above start)

Plug-Flow detention time= 330.9 min calculated for 1.716 af (56% of inflow)
Center-of-Mass det. time= 55.7 min ( 951.2 - 895.5 )

Volume Invert Avail.Storage Storage Description
#1 40.00' 6.062 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
40.00 0.909 0.000 0.000 0.909
41.00 1.242 1.071 1.071 1.242
42.00 1.576 1.406 2.477 1.577
43.00 1.806 1.690 4.167 1.808
44.00 1.987 1.896 6.062 1.991

Device Routing     Invert Outlet Devices
#1 Primary 41.20' Asymmetrical Weir, C= 2.67   

Offset (feet)  0.00  8.30  16.60  24.90  33.20  41.90  50.60  59.20  
67.90  76.60  84.40  92.60   
Height (feet)  3.20  2.21  1.41  0.69  0.28  0.20  0.31  0.64  0.83  1.25  
2.07  3.20   

Primary OutFlow  Max=15.18 cfs @ 12.49 hrs  HW=41.64'  TW=41.01'   (Dynamic Tailwater)
1=Asymmetrical Weir  (Weir Controls 15.18 cfs @ 1.14 fps)
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Pond 16P: Reservoir-2
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Inflow Area=25.100 ac
Peak Elev=41.64'
Storage=1.939 af

30.61 cfs

15.18 cfs
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Summary for Pond 17P: Reservoir-3

Inflow Area = 43.200 ac, 0.00% Impervious,  Inflow Depth = 2.96"    for  100-YR event
Inflow = 88.67 cfs @ 12.37 hrs,  Volume= 10.641 af
Outflow = 15.05 cfs @ 13.53 hrs,  Volume= 9.796 af,  Atten= 83%,  Lag= 69.3 min
Primary = 15.05 cfs @ 13.53 hrs,  Volume= 9.796 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 45.00'   Surf.Area= 1.691 ac   Storage= 1.217 af
Peak Elev= 47.01' @ 13.53 hrs   Surf.Area= 2.976 ac   Storage= 6.135 af   (4.918 af above start)

Plug-Flow detention time= 340.9 min calculated for 8.578 af (81% of inflow)
Center-of-Mass det. time= 218.3 min ( 1,086.2 - 867.9 )

Volume Invert Avail.Storage Storage Description
#1 44.00' 12.801 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
44.00 0.798 0.000 0.000 0.798
45.00 1.691 1.217 1.217 1.691
46.00 2.584 2.122 3.339 2.585
47.00 2.973 2.776 6.115 2.975
48.00 3.397 3.183 9.298 3.400
49.00 3.612 3.504 12.801 3.617

Device Routing     Invert Outlet Devices
#1 Primary 45.00' 36.0"  Round Culvert   

L= 130.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 45.00' / 44.00'   S= 0.0077 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 7.07 sf   

#2 Primary 47.60' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=15.05 cfs @ 13.53 hrs  HW=47.01'  TW=44.56'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 15.05 cfs @ 4.24 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 17P: Reservoir-3

Inflow
Primary

Hydrograph

Time  (hours)
32313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=43.200 ac
Peak Elev=47.01'
Storage=6.135 af
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Summary for Pond 18P: Reservoir-4

[80] Warning: Exceeded Pond 19P by 0.06' @ 10.94 hrs (0.19 cfs 0.061 af) 

Inflow Area = 1,202.500 ac, 0.00% Impervious,  Inflow Depth > 1.35"    for  100-YR event
Inflow = 202.54 cfs @ 12.63 hrs,  Volume= 135.177 af
Outflow = 128.33 cfs @ 13.19 hrs,  Volume= 133.465 af,  Atten= 37%,  Lag= 33.9 min
Primary = 128.33 cfs @ 13.19 hrs,  Volume= 133.465 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 77.00'   Surf.Area= 0.993 ac   Storage= 0.331 af
Peak Elev= 78.72' @ 13.31 hrs   Surf.Area= 9.203 ac   Storage= 7.254 af   (6.923 af above start)

Plug-Flow detention time= 28.7 min calculated for 133.108 af (98% of inflow)
Center-of-Mass det. time= 13.1 min ( 1,082.5 - 1,069.4 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 107.316 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
76.00 0.000 0.000 0.000 0.000
78.00 3.972 2.648 2.648 3.972
79.00 11.838 7.556 10.204 11.838
80.00 18.579 15.082 25.286 18.580
81.00 19.496 19.036 44.322 19.500
82.00 20.499 19.995 64.317 20.505
83.00 21.789 21.141 85.458 21.798
84.00 21.927 21.858 107.316 21.957

Device Routing     Invert Outlet Devices
#1 Primary 76.00' 169.2" W x 114.0" H  Box Culvert   

L= 132.0'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 76.00' / 75.80'   S= 0.0015 '/'   Cc= 0.900   
n= 0.013  Concrete, trowel finish,  Flow Area= 133.95 sf   

Primary OutFlow  Max=128.33 cfs @ 13.19 hrs  HW=78.71'  TW=78.17'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 128.33 cfs @ 4.47 fps)
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Pond 18P: Reservoir-4
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Summary for Pond 19P: Reservoir-6

Inflow Area = 65.100 ac, 0.00% Impervious,  Inflow Depth = 2.24"    for  100-YR event
Inflow = 106.44 cfs @ 12.31 hrs,  Volume= 12.155 af
Outflow = 57.62 cfs @ 12.65 hrs,  Volume= 12.141 af,  Atten= 46%,  Lag= 20.9 min
Primary = 57.62 cfs @ 12.65 hrs,  Volume= 12.141 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 77.30'   Surf.Area= 0.014 ac   Storage= 0.004 af
Peak Elev= 80.38' @ 12.65 hrs   Surf.Area= 4.721 ac   Storage= 1.732 af   (1.728 af above start)

Plug-Flow detention time= 9.5 min calculated for 12.136 af (100% of inflow)
Center-of-Mass det. time= 8.4 min ( 888.5 - 880.1 )

Volume Invert Avail.Storage Storage Description
#1 76.50' 42.654 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
76.50 0.000 0.000 0.000 0.000
79.00 0.139 0.116 0.116 0.139
80.00 1.172 0.572 0.687 1.172
81.00 15.621 7.024 7.711 15.621
82.00 17.437 16.521 24.232 17.439
83.00 19.424 18.422 42.654 19.427

Device Routing     Invert Outlet Devices
#1 Primary 77.20' 51.6" W x 40.8" H  Box Culvert   

L= 27.0'   Box, headwall w/3 square edges,  Ke= 0.500   
Inlet / Outlet Invert= 76.60' / 77.20'   S= -0.0222 '/'   Cc= 0.900   
n= 0.045,  Flow Area= 14.62 sf   

#2 Primary 82.60' 60.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=57.62 cfs @ 12.65 hrs  HW=80.38'  TW=78.43'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 57.62 cfs @ 4.73 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 20P: Reservoir-7

[62] Hint: Exceeded Reach 32R OUTLET depth by 2.90' @ 32.00 hrs
[62] Hint: Exceeded Reach 33R OUTLET depth by 2.91' @ 32.00 hrs

Inflow Area = 1,065.200 ac, 0.00% Impervious,  Inflow Depth > 3.97"    for  100-YR event
Inflow = 1,541.52 cfs @ 12.53 hrs,  Volume= 352.528 af,  Incl. 24.00 cfs Base Flow
Outflow = 53.10 cfs @ 25.90 hrs,  Volume= 105.878 af,  Atten= 97%,  Lag= 802.6 min
Primary = 53.10 cfs @ 25.90 hrs,  Volume= 105.878 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 80.27'   Surf.Area= 286.579 ac   Storage= 2,835.526 af
Peak Elev= 81.12' @ 25.90 hrs   Surf.Area= 300.842 ac   Storage= 3,086.403 af   (250.877 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 178.9 min ( 1,119.9 - 941.1 )

Volume Invert Avail.Storage Storage Description
#1 69.00' 3,353.418 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
69.00 220.799 0.000 0.000 220.799
79.00 276.201 2,479.837 2,479.837 276.265
80.00 281.741 278.966 2,758.804 281.813
81.00 299.866 290.756 3,049.560 299.940
82.00 307.867 303.858 3,353.418 307.947

Device Routing     Invert Outlet Devices
#1 Primary 78.80' 82.8" W x 72.0" H  Box Culvert   

L= 23.8'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 78.80' / 78.80'   S= 0.0000 '/'   Cc= 0.900   
n= 0.030,  Flow Area= 41.40 sf   

Primary OutFlow  Max=53.10 cfs @ 25.90 hrs  HW=81.12'  TW=77.86'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 53.10 cfs @ 4.42 fps)
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Summary for Pond 21P: Reservoir-8

Inflow Area = 73.100 ac, 0.00% Impervious,  Inflow Depth = 1.95"    for  100-YR event
Inflow = 59.05 cfs @ 12.87 hrs,  Volume= 11.853 af
Outflow = 21.42 cfs @ 14.06 hrs,  Volume= 11.673 af,  Atten= 64%,  Lag= 71.6 min
Primary = 21.42 cfs @ 14.06 hrs,  Volume= 11.673 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Peak Elev= 84.46' @ 14.06 hrs   Surf.Area= 10.023 ac   Storage= 4.144 af

Plug-Flow detention time= 183.2 min calculated for 11.673 af (98% of inflow)
Center-of-Mass det. time= 174.7 min ( 1,099.1 - 924.5 )

Volume Invert Avail.Storage Storage Description
#1 83.00' 31.523 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
83.00 0.000 0.000 0.000
84.00 2.507 1.253 1.253
85.00 18.795 10.651 11.904
86.00 20.441 19.618 31.523

Device Routing     Invert Outlet Devices
#1 Primary 83.00' 24.0"  Round CMP_Round  24"   

L= 30.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 83.00' / 82.00'   S= 0.0333 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Primary 84.20' 40.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=21.42 cfs @ 14.06 hrs  HW=84.46'  TW=80.79'   (Dynamic Tailwater)
1=CMP_Round  24"  (Inlet Controls 7.99 cfs @ 3.25 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 13.43 cfs @ 1.28 fps)
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Summary for Pond 22P: Reservoir-9

Inflow Area = 36.600 ac, 0.00% Impervious,  Inflow Depth = 1.38"    for  100-YR event
Inflow = 30.13 cfs @ 12.36 hrs,  Volume= 4.220 af
Outflow = 1.55 cfs @ 13.03 hrs,  Volume= 2.067 af,  Atten= 95%,  Lag= 39.7 min
Primary = 1.55 cfs @ 13.03 hrs,  Volume= 2.067 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 80.80'   Surf.Area= 6.673 ac   Storage= 4.862 af
Peak Elev= 81.12' @ 25.21 hrs   Surf.Area= 7.154 ac   Storage= 7.072 af   (2.211 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 80.00' 33.039 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
80.00 5.500 0.000 0.000 5.500
81.00 6.984 6.227 6.227 6.985
82.00 8.467 7.714 13.941 8.468
83.00 9.600 9.028 22.968 9.603
84.00 10.548 10.070 33.039 10.552

Device Routing     Invert Outlet Devices
#1 Primary 80.00' 24.0"  Round CMP_Round  24"   

L= 40.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 80.00' / 80.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Primary 82.50' 80.0' long  x 82.5' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=1.55 cfs @ 13.03 hrs  HW=80.87'  TW=80.66'   (Dynamic Tailwater)
1=CMP_Round  24"  (Outlet Controls 1.55 cfs @ 1.73 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 23P: Reservoir-10

Inflow Area = 50.500 ac, 0.00% Impervious,  Inflow Depth = 2.34"    for  100-YR event
Inflow = 86.78 cfs @ 12.30 hrs,  Volume= 9.850 af
Outflow = 6.92 cfs @ 15.92 hrs,  Volume= 7.697 af,  Atten= 92%,  Lag= 216.8 min
Primary = 6.92 cfs @ 15.92 hrs,  Volume= 7.697 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 89.50'   Surf.Area= 1.528 ac   Storage= 0.273 af
Peak Elev= 90.67' @ 15.92 hrs   Surf.Area= 6.048 ac   Storage= 5.891 af   (5.618 af above start)

Plug-Flow detention time= 459.7 min calculated for 7.424 af (75% of inflow)
Center-of-Mass det. time= 349.1 min ( 1,226.6 - 877.5 )

Volume Invert Avail.Storage Storage Description
#1 89.00' 56.465 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
89.00 0.007 0.000 0.000 0.007
90.00 5.707 1.971 1.971 5.707
91.00 6.222 5.963 7.934 6.224
92.00 8.875 7.509 15.443 8.877
93.00 9.670 9.270 24.713 9.674
94.00 10.441 10.053 34.766 10.447
95.00 10.824 10.632 45.398 10.834
96.00 11.312 11.067 56.465 11.325

Device Routing     Invert Outlet Devices
#1 Primary 89.50' 24.0"  Round RCP_Round  24"   

L= 30.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 89.50' / 89.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Primary 90.80' 30.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=6.92 cfs @ 15.92 hrs  HW=90.67'  TW=87.43'   (Dynamic Tailwater)
1=RCP_Round  24"  (Barrel Controls 6.92 cfs @ 5.24 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  100-YR Rainfall=7.49"TownBrookHydrology_1982-08_ExCon
  Printed  12/1/2020Prepared by {enter your company name here}

Page 44HydroCAD® 10.00-25  s/n 11053  © 2019 HydroCAD Software Solutions LLC

Pond 23P: Reservoir-10

Inflow
Primary

Hydrograph

Time  (hours)
32313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=50.500 ac
Peak Elev=90.67'
Storage=5.891 af

86.78 cfs

6.92 cfs



Type III 24-hr  100-YR Rainfall=7.49"TownBrookHydrology_1982-08_ExCon
  Printed  12/1/2020Prepared by {enter your company name here}

Page 45HydroCAD® 10.00-25  s/n 11053  © 2019 HydroCAD Software Solutions LLC

Summary for Pond 24P: Reservoir-11

Inflow Area = 26.900 ac, 0.00% Impervious,  Inflow Depth = 2.44"    for  100-YR event
Inflow = 48.84 cfs @ 12.30 hrs,  Volume= 5.473 af
Outflow = 2.07 cfs @ 18.35 hrs,  Volume= 2.716 af,  Atten= 96%,  Lag= 362.7 min
Primary = 2.07 cfs @ 18.35 hrs,  Volume= 2.716 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Peak Elev= 87.72' @ 18.35 hrs   Surf.Area= 5.557 ac   Storage= 3.878 af

Plug-Flow detention time= 565.6 min calculated for 2.716 af (50% of inflow)
Center-of-Mass det. time= 434.2 min ( 1,309.1 - 874.8 )

Volume Invert Avail.Storage Storage Description
#1 87.00' 67.471 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
87.00 5.151 0.000 0.000 5.151
88.00 5.716 5.431 5.431 5.717
89.00 6.280 5.996 11.427 6.283
90.00 7.124 6.698 18.124 7.128
91.00 7.911 7.514 25.638 7.916
92.00 8.367 8.138 33.776 8.375
93.00 9.714 9.032 42.809 9.723
94.00 12.862 11.251 54.060 12.871
95.00 13.968 13.411 67.471 13.979

Device Routing     Invert Outlet Devices
#1 Primary 87.00' 24.0"  Round CMP_Round  24"   

L= 35.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 87.00' / 86.50'   S= 0.0143 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Primary 89.20' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=2.07 cfs @ 18.35 hrs  HW=87.72'  TW=86.86'   (Dynamic Tailwater)
1=CMP_Round  24"  (Barrel Controls 2.07 cfs @ 3.00 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 25P: Reservoir-13

Inflow Area = 196.700 ac, 0.00% Impervious,  Inflow Depth > 3.00"    for  100-YR event
Inflow = 325.62 cfs @ 12.40 hrs,  Volume= 49.185 af
Outflow = 29.68 cfs @ 16.21 hrs,  Volume= 35.266 af,  Atten= 91%,  Lag= 228.9 min
Primary = 29.68 cfs @ 16.21 hrs,  Volume= 35.266 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 80.50'   Surf.Area= 2.180 ac   Storage= 0.363 af
Peak Elev= 82.55' @ 16.66 hrs   Surf.Area= 22.567 ac   Storage= 27.710 af   (27.347 af above start)

Plug-Flow detention time= 469.1 min calculated for 34.898 af (71% of inflow)
Center-of-Mass det. time= 336.5 min ( 1,249.8 - 913.3 )

Volume Invert Avail.Storage Storage Description
#1 80.00' 293.577 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
80.00 0.000 0.000 0.000 0.000
81.00 8.720 2.907 2.907 8.720
82.00 18.890 13.481 16.388 18.890
83.00 25.860 22.284 38.672 25.861
84.00 30.520 28.158 66.830 30.522
85.00 35.220 32.842 99.672 35.223
86.00 40.690 37.922 137.594 40.694
87.00 50.460 45.487 183.081 50.464
88.00 56.520 53.461 236.543 56.526
89.00 57.550 57.034 293.577 57.563

Device Routing     Invert Outlet Devices
#1 Primary 80.50' 48.0" W x 36.0" H, R=35.0"  Elliptical Culvert   

L= 65.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 80.50' / 79.00'   S= 0.0231 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 9.65 sf   

#2 Primary 86.40' 40.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=29.68 cfs @ 16.21 hrs  HW=82.54'  TW=80.92'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 29.68 cfs @ 5.99 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 26P: Reservoir-15

Inflow Area = 59.400 ac, 0.00% Impervious,  Inflow Depth = 2.75"    for  100-YR event
Inflow = 103.17 cfs @ 12.46 hrs,  Volume= 13.603 af
Outflow = 16.02 cfs @ 14.12 hrs,  Volume= 9.299 af,  Atten= 84%,  Lag= 99.5 min
Primary = 16.02 cfs @ 14.12 hrs,  Volume= 9.299 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 88.50'   Surf.Area= 6.013 ac   Storage= 4.461 af
Peak Elev= 89.42' @ 14.12 hrs   Surf.Area= 9.589 ac   Storage= 11.626 af   (7.164 af above start)

Plug-Flow detention time= 638.1 min calculated for 4.837 af (36% of inflow)
Center-of-Mass det. time= 268.5 min ( 1,146.0 - 877.5 )

Volume Invert Avail.Storage Storage Description
#1 86.00' 91.535 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
86.00 0.000 0.000 0.000 0.000
87.00 0.187 0.062 0.062 0.187
88.00 4.360 1.817 1.879 4.360
89.00 7.931 6.057 7.936 7.931
90.00 12.117 9.950 17.886 12.118
91.00 22.197 16.905 34.791 22.198
92.00 29.577 25.799 60.590 29.578
93.00 32.334 30.945 91.535 32.337

Device Routing     Invert Outlet Devices
#1 Primary 88.50' 24.0"  Round CMP_Round  24"   

L= 95.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 88.50' / 86.50'   S= 0.0211 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#2 Primary 89.30' 100.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=16.02 cfs @ 14.12 hrs  HW=89.42'  TW=82.41'   (Dynamic Tailwater)
1=CMP_Round  24"  (Inlet Controls 4.62 cfs @ 3.27 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 11.39 cfs @ 0.94 fps)
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Summary for Pond 27P: Reservoir-17

Inflow Area = 101.700 ac, 0.00% Impervious,  Inflow Depth = 2.24"    for  100-YR event
Inflow = 126.77 cfs @ 12.56 hrs,  Volume= 18.989 af
Outflow = 25.26 cfs @ 14.10 hrs,  Volume= 19.022 af,  Atten= 80%,  Lag= 92.2 min
Primary = 25.26 cfs @ 14.10 hrs,  Volume= 19.022 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-32.00 hrs, dt= 0.005 hrs / 3
Starting Elev= 81.50'   Surf.Area= 0.200 ac   Storage= 0.033 af
Peak Elev= 83.49' @ 14.10 hrs   Surf.Area= 9.418 ac   Storage= 7.446 af   (7.413 af above start)

Plug-Flow detention time= 158.2 min calculated for 18.989 af (100% of inflow)
Center-of-Mass det. time= 156.3 min ( 1,052.3 - 896.0 )

Volume Invert Avail.Storage Storage Description
#1 81.00' 264.118 af Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
81.00 0.000 0.000 0.000 0.000
82.00 0.800 0.267 0.267 0.800
83.00 6.623 3.242 3.508 6.623
84.00 12.798 9.543 13.051 12.798
85.00 25.231 18.666 31.717 25.232
86.00 30.123 27.641 59.358 30.124
87.00 33.641 31.866 91.224 33.644
88.00 37.810 35.705 126.929 37.814
89.00 44.775 41.243 168.172 44.780
90.00 48.907 46.826 214.998 48.913
91.00 49.332 49.119 264.118 49.355

Device Routing     Invert Outlet Devices
#1 Primary 81.00' 36.0"  Round Culvert   

L= 71.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 81.00' / 80.00'   S= 0.0141 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 7.07 sf   

#2 Secondary 85.60' 140.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=25.26 cfs @ 14.10 hrs  HW=83.49'  TW=80.79'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 25.26 cfs @ 5.45 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=81.50'  TW=80.50'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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APPENDIX B 
Hydraulic Model Diagrams
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Perimeter of Two-Dimensional Hydraulic Model 
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Model Terrain Developed from 3-Meter Resolution LiDAR and Topographic Survey 
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Two-Dimensional Model Mesh with Boundary Conditions and In-Stream Structures 
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TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: 

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Energy and Environment 2 - Special
Morton Park Culvert Replacements 5,383,500

David Gould, Director

5,383,500

$5,383,500

50 years

■

■

$2,000,000 in Federal Highway Adminsitration (Aquatic Organism Passage) Funding

The project proposes the replacement of two culverts along the rear entrance to Morton Park, one
on the mainstem of Town Brook and one over an unnamed tributary. Both have weight restrictions
and the smaller culvert has a steel plate over it. Both are undersized and pose safety concerns.



MEMO 
To: Derek Brindisi, Town Manager  

Lynne Barrett, Finance Director 

From: David Gould, Director of Energy and Environment 

Re: Capital Request – Morton Park Culverts 

Date:      November 6, 2024 

The proposed replacement of the Morton Park culverts would replace two undersized culverts, both of 
which have weight limits and one which currently has a steel plate over it to allow for vehicular traffic 
to pass. These two culverts allow residents to access their homes on either side of Morton Park as well 
as visitors into the park. Approximately, two years ago the main access to the park during the summer 
months was relocated from Summer Street to the back entrance resulting in an increase in vehicular 
traffic over the two structures.  
Since one of the culverts passes over Town Brook the Town applied for and received a grant from the 
Federal Highway Administration Aquatic Organism Passage (AOP) Program in the amount of 
$2,000,000 since diadromous fish migrate upstream and downstream in Town Brook. The second 
culvert is on an unnamed tributary and does not pass diadromous fish.  
The project would involve the demolition of both structures and replace each with pre-cast concrete 
culverts – one an arch and one a box culvert. Due to geotechnical limitations of the glacial outwash 
sediment that predominates in this area there is a need for micro-piles to ensure an adequate base and 
footings for each structure. In addition, the projects fall within the Town Brook Historic District which 
is recognized as a National Historic Register District so additional work including stone facades and 
timber guard rail will be utilized. The construction is limited to the winter months based upon the 
summer season in the park and the spring and fall time-of-year restrictions for the migration of 
diadromous fish. This further increases the cost of the project.  
Should you have any questions regarding this project or capital request please contact me at your earliest 
convenience. Thanks.  



SLR International Corporation
99 Realty Drive, Cheshire, Connecticut, 06410

1

Summary of Project Estimate
August 7, 2024

Morton Park Road Culverts – Plymouth, Massachusetts

Item 1 – Design and Engineering (In Progress)...........................................................$288,500

Eastern 3-Sided Culvert Construction ...........................................................................$1,800,000
Western Arch Culvert & Stream Restoration Construction............................................$2,800,000
Item 2 – Total Construction Estimate ........................................................................$4,600,000

Item 3 – Construction Administration (Based on 6 Month Construction).................$350,000

Additional Design and Engineering Services
NEPA Assistance (Per FHWA)...........................................................................................$35,000
Section 106 Coordination w/ PAL (Including MOA Development)......................................$75,000
Coordination w/ FHWA Grant .............................................................................................$35,000
Item 4 – Total Additional Design and Engineering Services ......................................$145,000

Total Items 1 Thru 4.....................................................................................................$5,383,500



 OPINION OF PROBABLE CONSTRUCTION COSTS
Based Upon Semi Final Drawings

Morton Park Culvert Replacement - Eastern 3-Sided Culvert
District 5

Plymouth, Massachusetts
#11982.00023
July 30, 2024

Item No Description Unit of
Measure

Unit Price Total Quantity Total

1 SITE PREPARATION LUMP SUM $23,000.00 1 $23,000.00

2 INCIDENTIALS LUMP SUM $35,000.00 1 $35,000.00

2 TRAFFIC MANAGEMENT LUMP SUM $18,000.00 1 $18,000.00

4 SITE IMPROVEMENTS AND
RESTORATION LUMP SUM $29,000.00 1 $29,000.00

115.1 DEMOLITION OF BRIDGE NO. P-13-
XXX LUMP SUM $ 30,000.00 1 $30,000.00

120 EARTH EXCAVATION LUMP SUM $ 35,000.00 1 $35,000.00

140 BRIDGE EXCAVATION CUBIC YARD $ 70.00 615 $43,050.00

151 GRAVEL BORROW CUBIC YARD $ 60.00 225 $13,500.00

151.2
GRAVEL BORROW FOR
BACKFILLING STRUCTURES AND
PIPES

CUBIC YARD $ 65.00 130 $8,450.00

156.1 CRUSHED STONE FOR BRIDGE
FOUNDATIONS TON $ 75.00 15 $1,125.00

170 FINE GRADING AND COMPACTING SQUARE YARD $ 10.00 305 $3,050.00

402. DENSE GRADED CRUSHED STONE
FOR SUB-BASE CUBIC YARD $ 90.00 105 $9,450.00

443 WATER FOR DUST CONTROL M GAL $ 80.00 25 $2,000.00

620.3 STEEL BACKED TIMBER GUIDERAIL
END ANCHORAGE EACH $ 4,500.00 4 $18,000.00

628.1 STEEL BACKED TIMBER GUIDERAIL
BRIDGE ATTACHMENT EACH $ 4,500.00 4 $18,000.00

748. MOBILIZATION LUMP SUM $86,000.00 1 $86,000.00

901 4000 PSI, 1.5 IN., 565 CEMENT
CONCRETE CUBIC YARD $ 1,500.00 80 $120,000.00

904.3 5000 PSI, 3/4 IN., 685 HP CEMENT
CONCRETE CUBIC YARD $ 1,800.00 30 $54,000.00

910.1 STEEL REINFORCEMENT FOR
STRUCTURES - EPOXY COATED POUND $ 3.50 18000 $63,000.00

965 MEMBRANE WATERPROOFING FOR
BRIDGE DECKS SQUARE YARD $ 35.00 55 $1,925.00

970. DAMP-PROOFING SQUARE FOOT $ 3.00 750 $2,250.00

991.1 CONTROL OF WATER LUMP SUM $ 100,000.00 1 $100,000.00



995.011 CULVERT STRUCTURE, CULVERT
NO. XXXXX LUMP SUM $ 80,000.00 1 $80,000.00

BANK TREATMENT TON $ 120.00 460 $55,200.00

3/4" CRUSHED STONE CUBIC YARD $ 75.00 55 $4,125.00

9.625" MICROPILE EACH $ 8,000.00 40 $320,000.00

MICROPILE TEST PILE EACH $ 20,000.00 1 $20,000.00

MICROPILE LOAD TEST EACH $ 15,000.00 2 $30,000.00

4" NATURAL STONE VENEER SY $ 500.00 115 $57,500.00

BLUESTONE CAP LF $ 550.00 100 $55,000.00

PROJECT COST SUBTOTAL = $1,335,625.00
CONTINGENCIES 10% = $ 133,562.50

INCEDENTIALS 10% = $ 133,562.50
MARKET UNCERTAINTY 15% = $ 200,343.75

 
TOTAL PROJECT COST (ROUNDED) = $1,803,000.00

 OPINION OF PROBABLE CONSTRUCTION COSTS
Based Upon Semi Final Drawings

Morton Park Culvert Replacement - Eastern 3-Sided Culvert
District 5

Plymouth, Massachusetts
#11982.00023
July 30, 2024

Item No Description Unit of
Measure

Unit Price Total Quantity Total



 OPINION OF PROBABLE CONSTRUCTION COSTS
Based Upon Semi Final Drawings

Morton Park Culvert Replacement - Western Arch Culvert
District 5

Plymouth, Massachusetts
#11982.00023
July 30, 2024

Item No Description Unit of
Measure

Unit Price Total Quantity Total

1 SITE PREPARATION LUMP SUM $43,000.00 1 $43,000.00

2 INCIDENTIALS LUMP SUM $52,000.00 1 $52,000.00

2 TRAFFIC MANAGEMENT LUMP SUM $26,000.00 1 $26,000.00

4 SITE IMPROVEMENTS AND
RESTORATION LUMP SUM $69,000.00 1 $69,000.00

5 DEMOLITION OF STRUCTURES LUMP SUM $60,000.00 1 $60,000.00

115.1 DEMOLITION OF BRIDGE NO. P-13-
XXX LUMP SUM $ 100,000.00 1 $100,000.00

120 EARTH EXCAVATION LUMP SUM $ 70,000.00 1 $70,000.00

140 BRIDGE EXCAVATION CUBIC YARD $ 70.00 700 $49,000.00

151 GRAVEL BORROW CUBIC YARD $ 60.00 200 $12,000.00

151.2
GRAVEL BORROW FOR
BACKFILLING STRUCTURES AND
PIPES

CUBIC YARD $ 65.00 155 $10,075.00

156.1 CRUSHED STONE FOR BRIDGE
FOUNDATIONS TON $ 75.00 20 $1,500.00

170 FINE GRADING AND COMPACTING SQUARE YARD $ 10.00 485 $4,850.00

402. DENSE GRADED CRUSHED STONE
FOR SUB-BASE CUBIC YARD $ 90.00 165 $14,850.00

443 WATER FOR DUST CONTROL M GAL $ 80.00 35 $2,800.00

620.3 STEEL BACKED TIMBER GUIDERAIL
END ANCHORAGE EACH $ 4,500.00 4 $18,000.00

628.1 STEEL BACKED TIMBER GUIDERAIL
BRIDGE ATTACHMENT EACH $ 4,500.00 4 $18,000.00

748. MOBILIZATION LUMP SUM $111,000.00 1 $111,000.00

901 4000 PSI, 1.5 IN., 565 CEMENT
CONCRETE CUBIC YARD $ 1,500.00 95 $142,500.00

904.3 5000 PSI, 3/4 IN., 685 HP CEMENT
CONCRETE CUBIC YARD $ 1,800.00 45 $81,000.00

910.1 STEEL REINFORCEMENT FOR
STRUCTURES - EPOXY COATED POUND $ 3.50 23500 $82,250.00

965 MEMBRANE WATERPROOFING FOR
BRIDGE DECKS SQUARE YARD $ 35.00 100 $3,500.00

970. DAMP-PROOFING SQUARE FOOT $ 3.00 480 $1,440.00



991.1 CONTROL OF WATER LUMP SUM $ 200,000.00 1 $200,000.00

995.011 CULVERT STRUCTURE, CULVERT
NO. XXXXX LUMP SUM $ 105,000.00 1 $105,000.00

BANK TREATMENT LUMP SUM $ 150,000.00 1 $150,000.00

3/4" CRUSHED STONE CUBIC YARD $ 75.00 85 $6,375.00

9.625" MICROPILE EACH $ 8,000.00 56 $448,000.00

MICROPILE TEST PILE EACH $ 20,000.00 1 $20,000.00

MICROPILE LOAD TEST EACH $ 15,000.00 2 $30,000.00

4" NATURAL STONE VENEER SY $ 500.00 130 $65,000.00

BLUESTONE CAP LF $ 550.00 130 $71,500.00

PROJECT COST SUBTOTAL = $2,068,640.00
CONTINGENCIES 10% = $ 206,864.00

INCEDENTIALS 10% = $ 206,864.00
MARKET UNCERTAINTY 15% = $ 310,296.00

 
TOTAL PROJECT COST (ROUNDED) = $2,793,000.00

 OPINION OF PROBABLE CONSTRUCTION COSTS
Based Upon Semi Final Drawings

Morton Park Culvert Replacement - Western Arch Culvert
District 5

Plymouth, Massachusetts
#11982.00023
July 30, 2024

Item No Description Unit of
Measure

Unit Price Total Quantity Total





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Energy and Environment 3 - Special
Engineering for Black Cat Bog Restoration 98,243

David Gould

Environmental Affairs Funds would be used for this work.

98,243

98,243
The Town received $1,035,000 in state funds along with $115,000 in CPA funds to acquire this property.

Restoration of the site will improve water quality at Billington Sea, Town Brook and Plymouth Harbor and improve habitat for fish and wildlife. Once the project engineering and permitting is underway we become eligible for state and federal restroation funds.

■

■



Black Cat Bog Restoration Budget Detail Sheet

E S T I M A T E D   H O U R S D I R E C T  C O S T S L I N E   T O T A L S

BY RESOURCE BY ITEM BY COST

Principal
Technical 

Principal

Senior

 Staff
Staff

Technical

 Staff
Admin. Support Total POV Mileage Per diem POV Mileage Per diem Airfare Supplies Total Cost Hours

$307 $230 $212 $177 $138 $96 $0.625 $155 incl. 10% markup incl. 10% markup incl. 10% markup incl. 10% markup

per hour per hour per hour per hour per hour per hour per mile per person/day

1.1 Project Management - - 48 - - 4 10,560$                   - - -$                   -$                -$               -$              -$                  10,560$                      52

1.2 Kickoff Meeting - 2 2 2 - - 1,238$                     - - -$                   -$                -$               -$              -$                  1,238$                        6

1.3 Concept Design Charrettes - 2 2 4 - - 1,592$                     - - -$                   -$                -$               -$              -$                  1,592$                        8
1.4 Design Review Meetings (3) - 6 6 6 - - 3,714$                     - 2 -$                   341$                900$               -$              1,241$              4,955$                        18

- - - - - - -$                        - - -$                   -$                -$               -$              -$                  -$                            -

SUB TOTAL - 10 58 12 - 4 - 2 -$                   341$                900$               -$              

TASK 1 TOTAL ESTIMATE 24,849$            Hours Total 84 Labor Total 17,104$                   Direct Cost Total 1,241$              18,345$                      84

2.1 Desktop analysis - 4 2 8 2 - 3,036$                     - - -$                   -$                -$               -$              -$                  3,036$                        16
2.2 Site Reconnaissance/Topo/Bathy survey - 24 8 40 40 6 20,392$                   120 12 83$                    2,046$             900$               1,200$          4,229$              24,621$                      118
2.3 Flow measurements - 1 - 2 2 - 860$                        - - -$                   -$                -$               50$               50$                   910$                           5
2.4 Piezometer installation - 2 - 8 16 - 4,084$                     - - -$                   -$                -$               600$             600$                 4,684$                        26
2.5 Sand depth probing - 2 - 24 24 - 8,020$                     - 2 -$                   341$                -$               100$             441$                 8,461$                        50

- - - - - - -$                        120 4 83$                    682$                -$               765$                 765$                           -

SUB TOTAL - 33 10 82 84 6 240 18 165$                  3,069$             900$               1,950$          

TASK 2 TOTAL ESTIMATE 47,172$            Hours Total 215 Labor Total 36,392$                   Direct Cost Total 6,084$              42,476$                      215

3.1 Concept Design Development - 24 8 16 48 2 16,864$                   - - -$                   -$                -$               -$              -$                  16,864$                      98

3.2 EOPCC - 2 1 2 4 - 1,578$                     - - -$                   -$                -$               -$              -$                  1,578$                        9

SUB TOTAL - 26 9 18 52 2 - - -$                   -$                -$               -$              

TASK 3 TOTAL ESTIMATE 26,222$            Hours Total 107 Labor Total 18,442$                   Direct Cost Total -$                  18,442$                      107

TOTAL ESTIMATE $98,243 LABOR TOTAL 71,938$              DIRECT COST TOTAL 7,325$          HOURS TOTAL 406

Design Cost Estimate Worksheet - PART 1

Task 3: Conceptual Design

Task 2:  Data Collection

Task 1:  Project Management

S:\Finance Procurement\2025\2025 SATM\DEE\BlackCat_CEW 092324

Inter-FluveBlackCat_CEW 092324 10/8/2024   12:56 PM   1/1



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: 

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Energy and Enviroment 4 - Special
Replacement of Vehicle 52,805

David Gould/Michael Cahill

52,805

52,805

2010 GMC Sierra, 55,123 miles (Salvage Title)

10 years

■

■

Environmental Affairs Fund would cover the cost along with $7,500 available in reimbursement
from MA DEP.

DEE seeks to replace ME6 (2010), a GMC Sierra truck with a salvage title (poor condition) by
allocating ME9, a truck formerly used by Natural Resources Wardens for use at the beach. ME9
would be replaced with the new EV SUV for use by the Sustainability and Resiliency Coordinator.





TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Information Technology 1
Fiber Over Lash Phase 3 250,000

Joseph Young

250,000
This project will be phased over several years, total project cost is $1,517,316.13. We have reached capacity with our current Infrastructure. 

The increasing demands for building-to-building connectivity, especially for public safety radio and security, requires us to add to our Municipal Network 

■



Information Technology Capital FY 2026 

Fiber Network Expansion Year 3 

This project will be phased over several years, total project cost is $1,517,316.13. We have reached 

capacity with our current Infrastructure. The increasing demand for building-to-building connectivity, 

especially for public safety radio and security, requires us to add to our Municipal Network 

Strategic Plan 

In 2019 we created a Strategic Plan for IT. This essential tool that produces the roadmap for the IT 

department; ensures that the org structure, IT projects and spending are properly aligned with the 

strategic vision of Town leadership.  In order to deliver on all, the Plan must be an evergreen document 

that is reviewed and refreshed on a regular basis. 

Laserfiche Upgrade and Expansion and Records Digitization Year 3 

This project will be phased over several years, total project cost is $ 1,892,993.36. Digitization and 

indexing of permanent Town records will promote social distancing and remote access which will 

protect town employees, residents, and businesses. It will also strengthen local businesses’ ability to 

conduct business transactions during any health and emergency issues such as pandemics. 

To date we have configured Laserfiche software to connect with Open Gov and will be finishing up with 

Inspectional records this year. Year 3 we will start with Planning, Fire and Engineering   Very satisfied 

with the results.  



 Town of Plymouth 

 Budgetary Scope of Work  ITC 68 

Fiber Optic Municipal Area Network 

Addition of Ring Topology Fiber Capacity   

Page 1 of 6                                                                 Comm-Tract Corp                                     Proprietary and Confidential 

235 Summer Road Bldg. 4 

Boxborough, MA 01719 

(781) 890-5070 

bhopkins@comm-tract.com  

 

Prepared by: Comm-Tract 

235 Summer Road Bldg. 4 

Boxborough, MA 01719 

Contact: 

Telephone:  

Email: 

Bryan Hopkins 

(781) 890-5070 x6952 

bhopkins@comm-tract.com 

Date: September 8th 2021  
 
 

Bid No. Plymouth FMAN – Addition of Fiber Capacity V.01 

SPIN: 143008129 

ITC 54: VC 6000166632 

FCC Registration: 0024175408 
 

Bill To:  Ship To:  

Company: Town of Plymouth Company: Town of Plymouth 

Address: 26 Court Street  Address: 26 Court Street  

 Plymouth, MA 02360  Plymouth, MA 02360 

    

Contact Name: Joe Young  Contact Name: Joe Young  

Phone:  (508) 747-1620 x190 Phone:  (508) 747-1620 x190 

Fax:  Fax:  

Email: jyoung@townhall.plymouth.ma.us  Email: jyoung@townhall.plymouth.ma.us  

 

 Description of Work 

 

This budgetary Scope of Work (SOW) that follows was developed in with information as provided by the 

Town of Plymouth personnel and has been supplemented by field site surveys and subsequent engineering 

as performed by Comm-Tract engineers. 

Comm-Tract will provide and install the following fiber optic municipal area network (FMAN) addition for 

the 192 count increase in fiber capacity in the ring topology of the network. 

 

A. Overview of the Project: 

 

1. The existing network ring topology will be over-lashed with (1) new 192 count Single Mode Fiber 

(SMF)  and (1) new 144 count SMF ring will be added to the north side of the network.   

2. All work will be fully complete including all fiber backbone splicing at the pole locations on the rings,  

the fiber laterals into the Network Hub building, the fiber entrance cable, the fiber termination panels, 

the connectors, and all other materials for a complete and fully functional fiber termination in the 

communications room of the Network Hub. 

3. The fiber optic municipal area network’s passive optical design will accommodate all types of wireless, 

and/or Ethernet connectivity for future additional requirements on the core network. 

4. The Town Hall Network Hub Communications Room will have (2) new high-density housings and 

associated coupler panels installed in the existing Customer rack or cabinet. 

5.  Both the backbone and lateral fiber cables will be field terminated using LC/PC single-mode 

connectors. 

mailto:bhopkins@comm-tract.com
mailto:jyoung@townhall.plymouth.ma.us
mailto:jyoung@townhall.plymouth.ma.us
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Fiber Optic Municipal Area Network 

Addition of Ring Topology Fiber Capacity   
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6. All backbone fibers throughout the network will be fusion spliced. 

7. All optical testing will conform to industry standards. 

8. The customer shall receive OTDR traces and Power Meter Test results at both 1310nm and 1550nm. 

9. All test data will be compiled in electronic copy. 

 

B. Notes: 

 

1. Pricing is budgetary until such time as final engineering for the network addition is completed, and final 

SOW issued for contract purposes. 

2. The design of this network mirrors the existing physical ring configuration and adds an additional ring 

to the north side of the network.  

3. Pricing assumes access to the aerial routes, and/or conduit systems is not restricted in any way, and 

Comm-Tract will have free and clear access for installation purposes. 

4. Pricing assumes the Customer would utilize existing location agreements with the carrier and/or utility 

for rights to the municipal space on the poles for the route(s). 

5. Fiber strand assignments would have to be re-assigned in accordance with direction from Plymouth IT 

personnel.  

6. Customer is responsible for providing trash container(s) for the disposal of non-hazardous waste such as 

fiber cable scrap, wooden fiber reels, and shipping boxes at the staging site for the project.  
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C. Overview Map of Project: 
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 Bill of Materials 

Quantity Description  

  

  

 To be provided with submittals on the project 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:bhopkins@comm-tract.com


 Town of Plymouth 

 Budgetary Scope of Work  ITC 68 

Fiber Optic Municipal Area Network 

Addition of Ring Topology Fiber Capacity   

Page 5 of 6                                                                 Comm-Tract Corp                                     Proprietary and Confidential 

235 Summer Road Bldg. 4 

Boxborough, MA 01719 

(781) 890-5070 

bhopkins@comm-tract.com  

Warranty Information - Technical and Compliance Notes: 

 

The Comm-Tract provided warranty and technical compliance with design and installation standards 

information is provided below as associated with this scope of work. 

 

• Comm-Tract is a certified provider and partner for the Manufacturer and provides a 25 Year 

Warranty. 

 

• The 25 Year Warranty commencing on the date of an accepted installation by the Customer 

covers all Manufacturer’s products and materials, and covers the repair, and/or replacement of 

all installed components including, but not limited to fiber cable, fiber connectors, fiber patch 

panels, fiber jumpers and patch cords, and other materials as installed.  

 

• The repair and/or replacement of any component in the certified and approved network solution 

as provided and installed by Comm-Tract under the 25 Year Warranty is provided at no cost to 

the Customer over the period of the 25 Year Warranty. 
 

 

 

• Comm-Tract adheres to the following design and installation standards relative to the scope of 

work as provided. 

 

• BICSI Design and Installation Applicable Standards 

• Telecommunications Industry Association (TIA) Applicable Standards 

• Electronics Industry Association (EIA) Applicable Standards 

 

• ANSI/TIA/EIA – 568 Standards 

• ANSI/TIA/EIA – 569 Standards 

• TIA/EIA 604 Fiber Optic Standards 

• TIA-492 Fiber Optic Installation Standards 

• TSB-149 Fiber Optic Workmanship Standards  

• IEEE 802.3 Standards 

 

 
 
 
 
 

mailto:bhopkins@comm-tract.com
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Pricing and Terms 

Customer agrees to the following payment schedule: 

30% Initial Payment upon Delivery of Materials: $ 455,194.84 

65% Payment upon actual Project Progress: $ 986,255.48 

5% Final Balance upon Completion: $ 75,865.81 
 

• The Project Price shall be subject to adjustment in the event of any mutually agreed upon written 

changes made to the Scope of Work. 

• Prices are valid for 90-days. 

• The Project Price does not include licensing of pole or underground facilities. 

• The Project Price does not include police details. 

• The Project Price does not include permitting if applicable. 

• The Project Price does not include any new underground construction. 

• The Project Price does not include any applicable taxes as the project is tax exempt. 

• The Project Price includes shipping charges. 

• The Project Price assumes access to each location is free and clear for installation and all sites are 

ready for installation under a single deployment. Should a site not be ready, and return trip(s) are 

required, additional charges will apply. 

• Comm-Tract will perform during normal business hours – Monday through Friday, 7am to 3pm 

unless otherwise specified in the Description of Work. 

• Customer hereby agrees to the terms and conditions set forth in the Scope of Work by signing below 

or issuing a Purchase order referencing this Scope of Work. 
• This Scope of Work is governed by the terms and conditions of the Commonwealth of 

Massachusetts ITC 68 blanket contract. 
 

Site Surveys, Design and Engineering: Included 

Materials:  Included 

Labor:  Included 

Certification and Warranty: Included 

Total  $ 1,517,316.13 

 

Customer Name:  

Authorized Signature:  

Name:  

Date:  
 

 

mailto:bhopkins@comm-tract.com


TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Information Technology 2
Strategic Plan Refresh 50,000

Joseph Young

50,000

50,000
Every 5 years we have consultants come in and refresh our Strategic Plan.

■



Information Technology Capital FY 2026 

Fiber Network Expansion Year 3 

This project will be phased over several years, total project cost is $1,517,316.13. We have reached 

capacity with our current Infrastructure. The increasing demand for building-to-building connectivity, 

especially for public safety radio and security, requires us to add to our Municipal Network 

Strategic Plan 

In 2019 we created a Strategic Plan for IT. This essential tool that produces the roadmap for the IT 

department; ensures that the org structure, IT projects and spending are properly aligned with the 

strategic vision of Town leadership.  In order to deliver on all, the Plan must be an evergreen document 

that is reviewed and refreshed on a regular basis. 

Laserfiche Upgrade and Expansion and Records Digitization Year 3 

This project will be phased over several years, total project cost is $ 1,892,993.36. Digitization and 

indexing of permanent Town records will promote social distancing and remote access which will 

protect town employees, residents, and businesses. It will also strengthen local businesses’ ability to 

conduct business transactions during any health and emergency issues such as pandemics. 

To date we have configured Laserfiche software to connect with Open Gov and will be finishing up with 

Inspectional records this year. Year 3 we will start with Planning, Fire and Engineering   Very satisfied 

with the results.  



Let’s meet the future .

Town of Plymouth
December 2024

IT Assessment and Strategy Discussion



Let ’s  meet the future .

Agenda

• Summary

• Proposed Services and Deliverables

▪ IT Assessment and Strategy Discussion

• Project Management

• Future Services

• Investment

0147604-Town of Plymouth - IT Assessment



Let ’s  meet the future .

• Seeking a trusted cyber security partner & 
advisor to review and recommend 
enhancements to harden the security maturity 
and security resilience of the town

• To address needs conveyed by Town of 
Plymouth, Blue Mantis will conduct a 
comprehensive IT Assessment (“assessment”) 
intended to independently identify current 
deficiencies and document recommendations 
that will advance existing processes, safeguard 
information assets, and accelerate its municipal 
security capabilities.

What We Heard

Summary

Challenges

• Plymouth, Massachusetts, often referred to as 
"America's Hometown," holds a significant place 
in American history. It was the site of the colony 
founded in 1620 by the Mayflower Pilgrims, 
marking the establishment of New England

• Town of Plymouth has engaged Blue Mantis to 
complete a comprehensive review of the Town 
of Plymouth's technology systems, 
infrastructure, risk mitigation, and processes by 
analyzing and evaluating their Information 
Technology (IT) operation and internal control 
environment to identify and document strengths 
and deficiencies in alignment with the latest IT 
industry standards in order to improve and 
mature the existing IT operations.



Let ’s  meet the future .

Proposal

Blue Mantis will conduct a comprehensive 

Information Technology Assessment of 

current IT methodologies, standards, 

technologies, resources, policies, and 

processes following an established industry 

framework.  

Report gaps, weaknesses, and 
improvement needs 

Provide guidance to remediate 
critical findings

Build reference point to track 
maturity and growth

Establish an IT strategy and initial 
Roadmap

Identify Deficiencies

Recommend Solutions

Establish A Baseline

Drive Future Direction



Let ’s  meet the future .

Framework

This assessment will be conducted following the Control Objectives for Information and 
Related Technologies  -  COBIT.

COBIT is an industry-recognized IT governance framework for businesses wanting to 
implement, monitor and improve IT management best practices. The framework was 
created by ISACA to bridge crucial gaps between technical issues, business risks, and 
control requirements while integrating related standards from the International 
Organization for Standardization (ISO), including the IT Infrastructure Library (ITIL).

In the United States, COBIT is the most commonly used framework for achieving 
compliance with the Sarbanes-Oxley Act (SOX), but COBIT also has a high position within 
other frameworks and supports various international standards including ITIL, CMMI, 
COSO, PRINCE2, TOGAF, PMBOK, and ISO 27001.



Scope

Key IT categories to be assessed following the COBIT framework.

Security & Risk 

Management

EDM01
APO02

BAI03

IT Strategy & Governance App Selection, Rollout

EDM05
APO08

Stakeholder Management

ITRG01

People & Resource Mgmt

APO10

Vendor Management

DSS02

Service Desk

BAI01

BAI04

Availability, Capacity Mgmt

BAI02

APO13

Security Strategy

DSS04

Disaster Recovery Planning

DSS04

ITRG04

Application Portfolio

ITRG07

Data Arch & Gov

ITRG09

Application Management

DSS03

Strategy & Governance

Technology Operations

Infrastructure Management

Incident, Prob. Mgmt

BAI09 BAI07

Project Management Requirements Gathering Asset Management Change & Release Mgmt Bus. Continuity Planning Analytics & Reporting



Let ’s  meet the future .

• During the assessment, Blue Mantis will coordinate with key stakeholders to conduct 
information gathering interviews as well as review existing policies and procedures.

• The assessment conducted by Blue Mantis in close collaboration with Town of Plymouth, 
will provide an accurate and complete accounting of overall IT effectiveness. Further, the 
assessment will evaluate current IT methodologies, policies, and practices against an 
established benchmark and industry framework.

• Specific work efforts and project activities to be executed during the Blue Mantis 
assessment includes:

• 1. Performing an independent analysis (people, process, technology)

• 2. Discovering the most critical operations requiring evaluation

• 3. Determining overall technology and security maturity

• 4. Analyzing processes, governance, and existing culture

• 5. Identifying IT and cybersecurity deficiencies and risks

• 6. Spotting deficiencies and current security weaknesses

• 7. Documenting a prioritized roadmap for gap remediation

IT Assessment



Let ’s  meet the future .

• The assessment will be aligned with COBIT standards and 18 separate IT areas grouped 
into 5 fundamental information technology categories allowing the execution and 
completion of a comprehensive IT analysis. In addition, key strategic improvement 
recommendations regarding IT organizational structure, governance and alignment of 
spending initiatives with Town of Plymouth.

• The assessment report provided by Blue Mantis will provide critical recommendations for 
senior management, enabling better alignment of IT operations, services, resources, and 
solutions with organizational strategies and objectives.

• Information in the assessment report will also frame, drive, and support future IT and 
cybersecurity improvement plans, roadmaps, and budgets.

IT Assessment - Continued



Let ’s  meet the future .

• During the assessment, Blue Mantis will coordinate with key stakeholders to conduct 
information gathering interviews as well as review existing policies and procedures.

• After the assessment, Blue Mantis will report gaps and deficiencies as well as provide 
remediation guidance for your consideration, recommendations intended to defend your 
organization from the rising number and sophistication of cybersecurity threats.

Information Technology  Assessment (COBIT Framework)

• Blue Mantis will provide the following:

• Executive Summary

• Metrics, Charts, Gap analysis

• Prioritized Recommendations 

• Executive Readout and Presentation

• Execution and output of this Assessment will serve as input to future roadmaps, 
organizational planning and budgeting and remediation.

 

Deliverables



Let ’s  meet the future .

Deliverable Benefits

• By engaging Blue Mantis for a strategic assessment, the Town of Plymouth IT department 
can expect the following benefits:

1. Improved Efficiency: Streamlined processes and optimized resource utilization.

2. Enhanced Security: Implementation of robust cybersecurity measures.

3. Better Alignment: Alignment of IT strategy with municipal goals.

4. Informed Decision-Making: Data-driven insights for informed decision-making.

5. Future-Ready: Preparation for future technological advancements and challenges.

Conclusion

• Blue Mantis is committed to delivering high-quality strategic assessment services that drive 
positive outcomes for Town of Plymouth's IT departments. Our comprehensive approach 
ensures that all aspects of the IT department are thoroughly evaluated and that actionable 
recommendations are provided to support continuous improvement.

Deliverables - Continued



Let ’s  meet the future .

Timeline

The assessment will be conducted conducted as quickly as possible over an estimated 6-
week period but may vary for holidays, your availability, intervening priorities, or unplanned 
events.  We can work at your pace.

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

Discovery

Analysis

Development Delivery
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• Developing and maintains the project schedule

• Conducting the project kickoff and review objectives, scope and requirements

• Developing and maintain a work breakdown structure and schedule 

• Coordinating and scheduling discovery sessions and manage escalations (if necessary)

• Conducting weekly project status meetings and issue status reports 

• Identifying and communicating any project issues, impacts, and resolutions

• Directing the change management process (changes of scope if needed)

• Managing project financials and tracking planned efforts against actuals

• Overseeing the issuance and maintenance of issue/action reports

A Project Manager (PM) will be assigned to be the single point of contact (SPOC) for the project 
implementation.   Activities include but are not limited to the following.

Project Management



Let ’s  meet the future .

Additional recommended security services for consideration:

• BCP/DR Planning and Tabletop Testing

• Business Impact Analysis (BIA)

• Cloud security remediation

• Data Security Governance

• eMail Compromise Response & Remediation

• Emergency Incident Response Retainer Services

• Incident Response Planning and Tabletop Testing

• M365 Critical Controls Assessment

• NIST, CIS CSAT, CMMC, SOC-2, HIPAA, PCI 
Assessments, gap analysis and roadmaps

• Security Policy Assessment and Development

Future Services

• Penetration Testing (annual, one-time, custom)

❑ Active Directory Health Check & Password Audit

❑ Firewall Configuration Review

❑ Wireless Penetration Testing

• Purple Team Exercise

• Ransomware Readiness Simulation

• Security Awareness Training

• Social and Physical Engineering Testing

• vCISO / vCIO On-Demand Services

• Web Application Security Testing

• Zero Trust Development



Let ’s  meet the future .

Investment Details

Services Cost

IT Assessment – Professional Services $33,000.00

GRC Security Strategy – Professional Services $13,500.00

Project Management $3,500.00

Services Total:  $50,000.00



Locations

Norwell Office
167 Washington Street
Norwell, MA 02061

Contact
Phone:  (800) 989-2989
Email:  contact-us@bluemantis.com

Online

Boston Office
One First Avenue
Building 34, Suite 201
Boston, MA 02109

Headquarters
Two International Drive
Suite 260
Portsmouth, NH 03801

MA Tech Innovation Center
79 Walton Street
Attleboro, MA 02703

Tampa Office
5680 W. Cypress  Street
Suite 5680-I
Tampa, FL 33607

RI Tech Innovation Center
670 Narragansett Park Drive 
Pawtucket, RI 02861

Toronto Office
2010 Winston Park Drive
Suite 200
Oakville, Ontario
Canada L6H 5R7

Global Delivery Centre
12th Floor Crescent 3 Prestige 
Shantinikentan ITPL Main Road
Whitefield, Bangalore South 
Karnataka 560066 India 

Thank you 

Online
A black background with a black square

Description automatically generated with medium confidence

https://www.facebook.com/BlueMantisIT
http://www.linkedin.com/company/blue-mantis
https://www.youtube.com/@BlueMantisIT
https://www.bluemantis.com/blog/
https://vimeo.com/bluemantis
https://twitter.com/BlueMantisIT




TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Information Technology 3
Document Digitization Phase 3 398,500

Joseph Young

364,200

398,500
THis is Phase 3 of Document Digitization Project. We are scanning all paper documents and storing them electronically.

■



Information Technology Capital FY 2026 

Fiber Network Expansion Year 3 

This project will be phased over several years, total project cost is $1,517,316.13. We have reached 

capacity with our current Infrastructure. The increasing demand for building-to-building connectivity, 

especially for public safety radio and security, requires us to add to our Municipal Network 

Strategic Plan 

In 2019 we created a Strategic Plan for IT. This essential tool that produces the roadmap for the IT 

department; ensures that the org structure, IT projects and spending are properly aligned with the 

strategic vision of Town leadership.  In order to deliver on all, the Plan must be an evergreen document 

that is reviewed and refreshed on a regular basis. 

Laserfiche Upgrade and Expansion and Records Digitization Year 3 

This project will be phased over several years, total project cost is $ 1,892,993.36. Digitization and 

indexing of permanent Town records will promote social distancing and remote access which will 

protect town employees, residents, and businesses. It will also strengthen local businesses’ ability to 

conduct business transactions during any health and emergency issues such as pandemics. 

To date we have configured Laserfiche software to connect with Open Gov and will be finishing up with 

Inspectional records this year. Year 3 we will start with Planning, Fire and Engineering   Very satisfied 

with the results.  



FY24 (Building Dept) Price FY25 (Building Dept) Price

Closed Certs 2,419.20$          Up to 11"x17" scans @$0.105 (560,000 pages) 58,800.00$     

Rolled Plans 186,513.12$      Large Format scans @$2.45 (54,000 pages) 132,300.00$   

Permits 1941-1972 (13,544 permits) 19,811.17$        Pick-Up 4,000.00$       

Permits 1997-2022 (54,772 permits) 240,538.71$      Boxes Held Over 60 Days 26.52$            

Laserfiche Upgrade 68,742.45$        Destruction 2,325.00$       

One-Time Set-Up 12,185.56$        Keying/Indexing 6,059.48$       

Pick-Up 2,127.64$          Processing/Upload 68,800.00$     

Return 2,127.64$          Document Retrieval 9,792.00$       

Boxes Held Over 30 Days 26.52$               Document Prep 18,740.00$     

Destruction 3,647.37$          Special Handling 10,850.00$     

Keying/Indexing 5,123.92$          Post Scanning Processing 9,920.00$       

Processing/Upload 57,307.89$        Project Management 72,200.00$     

Delivery Fee 1,243.42$          Microfilm Conversion 11,285.00$     

Project Management 2,865.40$          Total 405,098.00$   

Total 604,680.01$      

FY24 604,680.01$      

FY25 405,098.00$      

FY26 439,442.22$      

FY27 402,782.26$      

Total 1,852,002.49$   

Total



FY26 Price FY27 Price

Planning (600 files) 20,251.98$    HR 115,300.54$    

Fire 41,902.74$    Cemetery 5,007.50$        

Engineering 154,679.36$  DMEA 8,355.78$        

HDC 10,168.20$    Assessing 158,341.64$    

Conservation (3,300 case files) 66,243.06$    Clerk 23,068.50$      

Community Dev. 7,717.50$      TM 16,348.50$      

ZBA (4,100 case files) 64,009.58$    Health 1,890.00$        

Pick-Up 2,127.64$      Pick-Up 2,127.64$        

Return 2,127.64$      Return 2,127.64$        

Boxes Held Over 30 Days 26.52$           Boxes Held Over 30 Days 26.52$             

Destruction 3,647.37$      Destruction 3,647.37$        

Keying/Indexing 5,123.92$      Keying/Indexing 5,123.92$        

Processing/Upload 57,307.89$    Processing/Upload 57,307.89$      

Delivery Fee 1,243.42$      Delivery Fee 1,243.42$        

Project Management 2,865.40$      Project Management 2,865.40$        

Total 439,442.22$  Total 402,782.26$    



TOWN OF PLYMOUTH CAPITAL IMPROVEMENT PLAN REQUEST
FY2 TOWN MEETING

Department: Priority #:

Project Title and Description:
Total 

Project Cost:

Department/Division Head:

Check if project is: New Resubmitted Cost estimate was developed:  Internally Externally 

For project re-submittals, list prior year(s):

List any funding sources and amounts already granted: _________________________________________________________  
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________

Basis of Estimated Costs (attach additional information if 
available)

If project has impact on 5 Year Plan and future 
operating budgets, insert estimated amounts.

Capital: Cost Comments
Fiscal 
Year: Capital

Operations &
Maintenance

Planning and Design FY2

Labor and Materials FY2

Administration FY2

Land Acquisition FY

Equipment FY

Other

Contingency

Total Capital

Project Justification and Objective:  ___________________________________________________________________________

___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

For Capital Project Requests:
Will this project be phased over more than one fiscal year? If yes, enter it on the 5 Year Plan Yes No 
Can this project be phased over more than one fiscal year? Yes No 

For Capital Equipment Requests:
Check if equipment requested is replacement and enter the year, make & model, VIN and present condition of existing equipment 

What is the expected lifespan of this new/replacement equipment: ________________________________________________

Attach backup information, estimates, or justification to support this request.

Town Manager 1
1749 Courthouse $39,433.50

Derek Brindisi

$38,333.50

$1,100 Shipping

Upgrade the display cases at the 1749 Courthouse Museum.

■

■
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MEMORANDUM
TO: CAPITAL IMPROVEMENTS COMMITTEE
CC: SANDRA STRASSEL, PROCUREMENT OFFICER
        LYNNE BARRETT, FINANCE DIRECTOR
        DEREK BRINDISI, TOWN MANAGER
        SILVIO GENAO, ASSISTANT TOWN MANAGER

FROM: CONNOR ANDERSON, ARCHIVIST/RECORDS ACCESS OFFICER

SUBJECT: FY2026 CAPITAL REQUESTS

DATE: OCTOBER 10, 2024

Dear Members of the Capital Improvements Committee,

Please see the attached FY2026 Capital request and supporting documentation for the Town 
Manager’s Office. The Town Manager’s Office seeks funding for the acquisition of 10 
museum-grade display cases to replace our current display cases at the 1749 Courthouse 
Museum, which date back to the 1970s. These outdated cases do not provide adequate 
protection for our valuable artifacts, posing a risk to their preservation and longevity.

Our existing display cases lack modern protective features, exposing artifacts to potential 
damage from environmental factors such as UV light, humidity, dust, and physical handling. 
As a result, many of the artifacts in the 1749 Courthouse Museum’s collection have begun to 
deteriorate. The continued deterioration of these artifacts could lead to significant loss, both 
culturally and financially, as well as negatively impact our institution's reputation.

This funding will be used to purchase 10 state-of-the-art museum-grade display cases designed 
to ensure optimal preservation and presentation of our artifacts. These cases will offer the 
following benefits:

Enhanced Protection: These cases are built with materials that block UV light and regulate 
humidity, ensuring artifacts are shielded from environmental damage.

Improved Visibility: These cases are designed for clear visibility, these cases will enhance the 
aesthetic presentation of our collections, allowing visitors to appreciate the artifacts more fully.

T O W N   O F P L Y M O U T H
TOWN MANAGER’S OFFICE
26 COURT STREET, PLYMOUTH, MA 02360
PHONE: (508) 747-1620 X 10213
WWW.PLYMOUTH-MA.GOV
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Visitor Engagement: Features such as integrated lighting and interactive elements will create a 
more engaging experience for our visitors, potentially increasing attendance and community 
interest.

Replacing our outdated display cases is an essential step in safeguarding our artifacts for future 
generations while enhancing the overall visitor experience. I strongly encourage your support 
for this capital improvement request, as it will significantly benefit our museum and 
community.

Please feel free to contact me with any questions or concerns.

Thank you

Connor Anderson
Archivist/Records Access Officer



Estimated Total
$39,433.50

�

PO #

Shipping Instructions

Payment Method

 Purchase Order

 Credit Card

Apply Discount Code 

Order Summary
Cart Subtotal $38,333.50

Shipping
Shipping - Freight

$1,100.00

Review Order





Order Total $39,433.50

Connor Anderson

26 Court Street

Plymouth, Massachusetts 02360

United States

508-322-3388

Shipping - Freight

17 Items in Cart 

Four Leg Display Case - HingedTop Natural 60x30

Qty: 10

$25,458.00

Traditional Display Case - extra half shelf w/ brackets

Qty: 2

$159.50

Traditional Display Case - White Back, Walnut

Qty: 5

$12,716.00

Ship To: 

Shipping Method: 



SSL Certificate

Preserving our heritage since 1968 with Museum Quality Archival Products © University Products, Inc. 2024
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