
CITY OF DOVER  

PLANNING TECHNICAL REVIEW COMMITTEE –AGENDA 

Meeting Type: Regular Meeting 
Meeting Location: Council Conference Room – City Hall, Dover NH 
Meeting Date: Thursday, April 22, 2021 
Meeting Time:  10:30 AM 

Document Created by:  Planning Department 2021.04.22_PlanningTechnicalReviewCommittee.Agenda       
Document Posted on: April 8, 2021 Page 1 of 1 

1. 10:30 AM – 11:00 AM: Site Review for Pandolfo Company, Inc, Assessor’s Map A, Lot 1, zoned C-
Commercial, located at 1 Long Hill Road. (Proposal is to construct a 4,834 sq. ft. 
prefabricated aluminum building and 6 vacuums with 1 central motor). (P21-24) 

2. 11:00 AM – 12:00 PM:   Subdivision using Transfer of Development Rights for Zeland Schwartz 
Revocable Trust, Assessor’s Map H, Lot 14D, zoned R-20, located at 26 ½ 
Bellamy Road. (Proposal is to increase residential units from 3 to 5). A related 
CUP application will also appear before the Planning Board. (P21-25) 
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[Revision Date: September 17, 2020] 

Project #:  ________________ Date Received: __________________ 
 Amount Paid: ________________ Time Received: __________________ 

APPLICANT AND OWNER INFORMATION 
 
Name of Applicant: ________________________________________ Telephone #_________________ 
 
Address of Applicant:  _________________________________________________________________ 
 
Name of Property Owner ( ): __________________ Telephone #___________ 
 
Address of Property Owner: _____________________________________________________________ 
 
E-Mail Address: _______________________________________________________________________ 
 
PROPERTY INFORMATION 
 
Address of Property: __________________________________________________________________ 
 
Assessor's Map # _______________ Lot(s) # ______________________________________________ 
 
Zoning District(s) ________________________ Overlay District(s) _____________________________ 
 
Size of Parcel: __________________________  Property Deed: Book _________  Page: ____________ 
 
Existing Use of Property: _______________________________________________________________ 
 
SUBDIVISION INFORMATION 
 
Subdivision Type:  Major (4 + net new lots): _____   Open Space: _____ TDR: _____ 
 
Existing Number of Lots: ________________ Proposed Number of Lots: _________________________ 
 
City Water?   ___Yes  ___ No How far is city water from the property? ____________________  
 
City Sewer?  ___Yes  ___ No  How far is city sewer from the property? ____________________ 
 
Highway Access (check where applicable):   ____ City Street ____ State Highway      
 
Estimated Length of Proposed Roads: ___________ feet Public or Private Road? ________________ 
 
Estimated value of construction: _____________Refuse removal: Public/Private (circle one) 
 
New impervious area (in s.f.): ___________ 
 
WAIVER REQUESTS 
 
Subdivision Regulations section(s) to be waived:  ___________________________________________ 

Zeland Schwartz Revocable Trust 207-752-2996

14 Huckins Road   Madbury, NH  03823

SAME

SAME

zelandra1@aol.com

26 1/2 Bellamy Road

H 14D

R-20 Low Density Conservation District, TDR

161,700 s.f. (3.71 ac.) 4742 911

Residential - Single Family

x

x
x

x

Private

$275,000

400+/-

at Bellamy Road

at Bellamy Road

51

x

10,268.27s.f.

SEE ATTACHED







[Revision Date: May 18, 2019]

This review checklist is intended to assist the applicant in the planning process of preparing a Subdivision 
application for Planning Board action. The size of the project will determine the types of information required 

for review, therefore, a pre-application conference with the Planning Department to determine the list of items that must be 
completed is strongly encouraged.   
 
The first step would be to appear before the Technical Review Committee, to apply, eight (8) folded copies of the site 
plan 
plan review fees. 
 
Two weeks prior to Planning Board, three (3) full size and twelve (12) half size (11x17), folded, copies of the plan set 
and materials, including response to TRC comments, will be due. Abutter/Notice Fees will be invoiced and need to 
be paid 28 hours prior to the Planning Board meeting. 
 
The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of all subdivision requirements.  Please refer to the 
Subdivision Regulations for full details. 
 
APPLICANT:  ________________________________________ File Number: ______ 
 
PROJECT TITLE:  ______________________________________________________  
 
PROPERTY LOCATION:  ____________________________ Tax Map: ____  Lot: ____ 
                   

 Where/How Provided Reviewed 
1. Completed and signed Application form   
2. Plan Review Fees are provided   
3. Electronic copy of the surveyed plat layout   
4. Electronic copy of supplementary materials and application   
5. Traffic Impact Assessment and Analysis (Standard or Advanced)   
6. Waiver requests to the Subdivision Regulations, with written 

justification 
  

7. Conditional Use Permit applications   
8. Narrative describing yield plan and cost analysis   
9. Folded 

for larger subdivisions. Plans shall contain the 
following items as appropriate: 

  

Location map at appropriate scale   
Proposed subdivision name and title and Planning File #   
Date, north arrow and scale   
Names of all abutting property owners   
Name and address of owners and/or applicants   
Signature & stamp of NH licensed land surveyor and/or engineer   
Zoning District boundaries, including any special or overlay districts   
Location of Conservation District areas   
Location, names and widths of existing and proposed streets, including 
pavement widths, grades, curbs and crosswalks 

  

Location and widths of existing & proposed easements & right of ways   
Location and widths of existing and proposed sidewalks   
Existing and proposed property lines with dimensions and bearings tied 

 
  

Existing and proposed lot areas in square feet   
Existing and proposed topographic information at two foot intervals   
Minimum building setbacks or build to lines on all lots   

Zeland Schwartz Revocable Trust P21-

Subdivision of Land

26 1/2 Bellamy Road

_________

______

for Zeland Schwartz Revocable Trust

x
x
x
x

x

x
x

x

WAIVER REQUESTED

x
x
x
x
x

x
PROVIDED UPON APPROVALS

x

x

x

x

x
x
x

x

14DH



City of Dover  Subdivision Checklist  Page 2 of 2 

S:\Department\Planning\Planning_Share\Forms\Subdivision - Major OSS\SubdivisionChecklist2019.docx

Explain How Provided Reviewed
Existing and proposed buildings and structure locations   
Location and size of existing and proposed electric, telephone, gas cable 
and other underground utilities 

  

Existing and proposed water lines and fire hydrants, including materials 
and capacity needed 

  

Location and materials of sanitary sewage facilities within project site 
and projected additional peak hour sewer load 

  

Existing and proposed septic system, including test pit locations and 
results and NHDES subdivision permit number 

  

Existing and proposed stormwater lines and facilities   
Existing and proposed streetlights   
Location of Flood Hazard Zone   
Location of all bodies of water and watercourses   
Location of wetlands and buffers   
Neighborhood plan with aerial underlay showing how project relates to 
abutting uses 

  

Existing natural features and/or significant vegetation on property   
Depict existing contours up to 100 ft. beyond project limits   
Soil types   
Map and lot numbers for existing and proposed lots as assigned by Tax 
Assessor   

  

Location of all land offered for dedication for public use or land to be 
held in common by property owners of the subdivision 

  

Location of all land offered for dedication for public use or land to be 
held in common by property owners of the subdivision 

  
  

Location, material and size of existing and proposed permanent 
monuments 

  

Existing railroad lines   
Note regarding solid waste disposal   
All applicable Dover Common Subdivision notes   

10. Construction Detail Sheets shall contain the following:   
Profiles showing existing & proposed elevations along the center lines 

 
  

Profiles showing the locations & a typical cross-section detail of streets   
Location of street trees, street lighting poles and street signs   
Location, size and invert elevations of existing and proposed sanitary 
sewers, stormwater drains and fire hydrants  

  

Location and size of all water, gas and other underground utilities   
11. Additional Information if appropriate   

Stormwater Management Plan depicting the existing and proposed 
storm drainage system and engineered drainage analysis 

  

Stormwater Management System Operation and Maintenance Plan   
Letter to Serve from Public and Private Utilities   
Erosion and Sedimentation Control Plan   
Perimeter Landscaping Plan   
Proposed restrictive covenants or homeowners association documents   
Dates and permit numbers of all required state and federal permits   
If wetland buffer, indicate placards locations, as applicable   
Hydrogeologic study if located in Groundwater Protection Zone   
Provide additional exhibits/technical data determined appropriate by 
the Planning Board or its staff as required 

  

REVIEWED BY:  ______________________    DATE_____________  TRC DATE______  

x

x

x

x

N/A

x

x
x

x

x
x
x
x

x

x

x
x

N/A

x

x
x

x
x

x

x
x

x

x
x
N/A

N/A

UPON REQUEST

N/A

x

x





City of Dover, New Hampshire 
CONDITIONAL USE PERMIT APPLICATION  

[Revision Date: October 19, 2020] 

Office Use Only  Project #:   ________________  Date Received:  __________________  

  Amount Paid:  ________________  Time Received:  __________________  

APPLICANT AND OWNER INFORMATION  
 
Name of Applicant: ________________________________________ Telephone #_________________  
 
Address of Applicant:  _________________________________________________________________  
 
E-Mail Address: _______________________________________________________________________  
 
Name of Property Owner (if different from applicant): __________________ Telephone #__________ 
 
Address of Property Owner: _____________________________________________________________  
 
  
PROPERTY INFORMATION  
   
Assessor's Map # _______________ Lot(s) # ______________________________________________  
 
Address of Property: __________________________________________________________________  
 
Zoning District(s) ________________________ Overlay District(s) _____________________________  
 
Existing Use of Property: _______________________________________________________________  
  
  
CONDITIONAL USE PERMIT INFORMATION  
  
Type of Conditional Use Permit (Check All That Apply):  
   

 Conservation District     RCM Use Overlay District             Gateway District     

 Groundwater Protection               Off-Street Parking and Loading   Alternative Treatment Center  

 Wetland Protection District   Central Business District           Heritage Residential District  
  
Describe Proposed Use or Activity That Requires Conditional Use Permit and Describe Any Impacts:   
 
____________________________________________________________________________________  
 
____________________________________________________________________________________  
 
____________________________________________________________________________________  
 

Zeland Schwartz Revocable Trust 207-752-2996

14 Huckins Road   Madbury, NH  03823

zelandra1@aol.com

SAME

SAME

14D

26 1/2 Bellamy Road

H

R-20 Low Density Conservation District, TDR

Residential - Single Family

x

 To allow general construction grading activity within Steep Slopes and the 100' Conservation District.

There a steep slope impact of 64 sf which is also part of a 8671 sf impact within the 

Conservation District.





City of Dover, New Hampshire Conditional Use Permit Application__     Page 3
 

CITY OF DOVER CONDITIONAL USE
LIST OF ABUTTERS

  
Pursuant to RSA 676:4, the State Law of New Hampshire, the City of Dover is required to notify the applicant, 
abutters (including holders of conservation easements), and any professional whose seal is on the plan, of the 
public hearing by certified mail, return receipt requested.  Staff will provide the abutter information, while the 
applicant must provide accurate contact information for the owner, applicant and professional agents representing 
the project.  
 
Owner: 

TAX MAP LOT # PROPERTY OWNER  MAILING ADDRESS 
    

Applicant (if different from owner): 
APPLICANT NAME APPLICANT COMPANY MAILING ADDRESS 

   
Surveyor and/or Engineer/Professional Agent: 

NAME COMPANY MAILING ADDRESS 
   
   
   

Conservation Easement Holder: 
TAX MAP LOT # NAME OF EASEMENT HOLDER  MAILING ADDRESS 
    

H 14D Zeland Schwartz Revocable Trust 14 Huckins Road   Madbury, NH  03823

Kevin M. McEneaney, LLS 24 Chestnut Street   Dover, NH  03820

Stephen J. Haight, P.E.

McEneaney Survey Associates

Civilworks New England P.O. Box 1166   Dover, NH  03821



City of Dover, New Hampshire
TRANSFER OF DEVELOPMENT RIGHTS APPLICATION 

[Revision Date: August 16, 2018]

Office Use Only Project #:  ________________ Date Received: __________________ 

Amount Paid: ________________ Time Received: __________________ 

APPLICANT AND OWNER INFORMATION 

Name of Applicant: ________________________________________ Telephone #_________________ 

Address of Applicant:  _________________________________________________________________ 

E-Mail Address: _______________________________________________________________________ 

Name of Property Owner (if different from applicant): __________________ Telephone #__________

Address of Property Owner: _____________________________________________________________ 

PROPERTY INFORMATION 

Assessor's Map # _______________ Lot(s) # ______________________________________________ 

Address of Property: __________________________________________________________________ 

Zoning District(s) ________________________ Overlay District(s) _____________________________ 

Existing Use of Property: _______________________________________________________________ 

TRANSFER OF DEVELOPMENT RIGHTS INFORMATION 

Type of TRANSFER OF DEVELOPMENT RIGHT REQUEST (Check All That Apply): 

Residential       Residential (reduced size)     Industrial | Purchase    Land Preservation

Relief sought (Check All That Apply): 

Lot Size       Frontage       Setback Increase by ________ units

Describe Proposed Use or Activity that requires TDR; describe any impacts and document mitigation:  

____________________________________________________________________________________

____________________________________________________________________________________ 

____________________________________________________________________________________

____________________________________________________________________________________ 

Zeland Schwartz Revocable Trust

14 Huckins Road   Madbury, NH  03823

207-752-2996

zelandra1@aol.com

SAME

SAME

H 14D

26 1/2 Bellamy Road

Residential - Single Family

x

x 2x

A Conditional Use Permit application is being submitted to address these impacts. 

x

R-20 Low Density Conservation District, TDR

To increase the number of residential units from 3 to 5.  And to allow road contruction creating an 

impact of 7036 sf. within the 30' no disturb buffer.  Also, there is a 64 sf impact to a steep slope area,

which is included in a 8671 sf impact  within the 100' Conservation District.





 
PROJECT NARRATIVE 

For 
Zeland Schwartz Revocable Trust 

5 - Lot Subdivision 
Bellamy Road, Dover, NH 

Tax Map H, Lot 14D 
 

 

 

PROJECT OVERVIEW 
 
The project proponent will be developing a 3.71 acre parcel on Bellamy Road with five (5) single 
family detached homes, of the five (5), two (2) are existing residential structures. Site 
improvements will include a private road to service the homes, underground utilities, municipal 
water and sewer, storm water mitigation, associated site grading, site lighting, a revegetation 
plan and a mail kiosk.  
 
Dover City Zoning Ordinance 170-27.2 “Transfer of Development Rights” (TDR) allows for a 
base number of 3.28 units. The applicant is requesting two (2) additional units. Along with a 
Subdivision and TDR approval from the Planning Board, the project proponent will be requesting 
Conditional Use Permits for impacts to Dover Conservation District 20% slopes and 100’ River 
setback, and a Shoreland Impact Permit from the State (which has been granted permit #2021-
00587). The proposed impacts are limited to grading and the stormwater management system. 
 
The project consists of the following general construction: 
 

 Select clearing and grubbing of lot limited to the areas required to construct the 
improvements, leaving as much natural buffer as is practicable; 

 Installation of the storm water management system, road, driveways, 
underground utilities and site lighting; 

 House site and utility construction; 
 Installation of site landscaping and stabilization of the remaining areas with loam 

and seed. 
 Re-vegetating 17,300 s.f. of previously cleared area and the removal of the 

existing gravel driveway (See Shoreland Permit). 
 
 
PROJECT LOCATION AND SITE CHARACTERISTICS 
 
The project site is located at 26 ½ Bellamy Road and is within the Low Density Residential (R-
20) District and is shown on Assessor’s Tax Map H as Lot 14D.  The project parcel is bounded 
by Bellamy Road, Bellamy River, residential lots, and the Dover High School parcel, contains +/- 
3.71 acres, and is currently developed with two (2) existing residential structures sharing a gravel 
drive along the river bank for site access. 
 
100’ RIVER CONSERVATION DISTRICT AND 20% SLOPE IMPACTS 
 
There are impacts to the City of Dover 100’ River Conservation District and 20% Steep Slope 
district totaling 8,671 s.f. for drainage and driveway construction, and 64 s.f. for drainage 
respectively.  
 



 
PROJECT NARRATIVE 

For 
Zeland Schwartz Revocable Trust 

5 - Lot Subdivision 
Bellamy Road, Dover, NH 

Tax Map H, Lot 14D 
 

 

 

DRAINAGE 
 
The proposed bio-retention basin will treat and mitigate stormwater runoff from the majority of 
the proposed road, driveways, and proposed homes. The remaining site overland through 
existing drainage ways to the Bellamy River. 
 
UTILITIES 
 
The proposed project will connect to municipal water and sewer located in Bellamy Road.  The 
project will also connect to Unitil natural gas and Eversource electric.  Each of these services 
are currently available in the Bellamy Road right-of-way. 
 
TRAFFIC 
 
A waiver is being requested for the requirements of the traffic study. 
 
SOILD WASTE 
 
Solid waste will be managed on site and the Condominium Association will contract with a 
private waste hauler. 
 
POSTAL SERVICES 
 
Postal services will be provided on site with a postal kiosk located on the in-bound side of the 
project road entrance.  



CIVILWORKS NEW ENGLAND 
P.O. BOX 1166, 181 WATSON ROAD 

DOVER, NH 
TEL: (603) 749-0443, FAX: (603)749-7348 

 
 

 

WAIVER REQUEST #1 
 
 

ACCOMPANYING TDR SUBDIVISION APPLICATION  

for  

Schwartz Subdivision 
26 ½ Bellamy Road 

TAX MAP H, LOT 14-D 
 
 
 
Dover Land Subdivision Regulations:  Section 157-10.D Traffic impact assessment and 
analysis. All proposed major subdivisions shall be reviewed by the Technical Review 
Committee and/or Planning Board to ascertain that adequate provisions have been 
made by the applicant for traffic safety. To facilitate this review, the applicant shall 
provide a traffic impact assessment and analysis to document existing traffic conditions 
in the vicinity of a proposed development project, to describe the volume and effect of 
projected traffic generated by the proposed project, and to identify measures proposed 
to mitigate any adverse impacts on traffic. All analyses must meet the minimum 
requirements of a "standard" analysis. 
 
Waiver request: A waiver from the requirement of performing a traffic analysis. 
 
The proposed development would produce approximately 30 trips per day (10 vehicle 
trips/day/home). This low volume of traffic does not warrant a full traffic impact 
assessment. 
  



CIVILWORKS NEW ENGLAND 
P.O. BOX 1166, 181 WATSON ROAD 

DOVER, NH 
TEL: (603) 749-0443, FAX: (603)749-7348 

 
 

 

WAIVER REQUEST #2 
 
 

ACCOMPANYING TDR SUBDIVISION APPLICATION  

for  

Schwartz Subdivision 
26 ½ Bellamy Road 

TAX MAP H, LOT 14-D 
 
 
 
Dover Land Subdivision Regulations:  Section 157-31.F Block Size. Blocks in general 
shall not be less than 500 feet nor more than 1,200 feet in length. In general, no block 
width shall be less than twice the normal lot depth. 
 
Waiver request: A waiver from the requirement that a block/road shall be less than 500 
feet to allow a 397 ft. +/- hammer head cul-de-sac. 
 
Due to the unique site topography, lot configuration, and proximity to the Bellamy River 
the proposed road has been designed to accommodate 3 new homes while minimizing 
impacts to the land area and slopes.  
 
Strict conformity to the length requirements would require impacts to slopes and 
vegetated areas.  
 
Granting the waiver is in general conformance with the intent of the ordinance.  
  



CIVILWORKS NEW ENGLAND 
P.O. BOX 1166, 181 WATSON ROAD 

DOVER, NH 
TEL: (603) 749-0443, FAX: (603)749-7348 

 
 

 

WAIVER REQUEST #3 
 
 

ACCOMPANYING TDR SUBDIVISION APPLICATION  

for  

Schwartz Subdivision 
26 ½ Bellamy Road 

TAX MAP H, LOT 14-D 
 
 
 
Dover Land Subdivision Regulations:  Section 157-32.J Dead-End Streets.(culs-de-
sac). Unless topography indicates a need for an alternative length, streets shall not be 
less than 500 feet nor exceed 1,000 feet in length and shall terminate in a cul-de-sac.  
 
Waiver request: A waiver from the requirement that a block/road shall be less than 500 
feet to allow a 397 ft. +/- hammer head cul-de-sac. 
 
Due to the unique site topography, lot configuration, and proximity to the Bellamy River 
the proposed road has been designed to accommodate 3 new homes while minimizing 
impacts to the land area and slopes.  
 
Strict conformity to the length requirements would require impacts to slopes and 
vegetated areas.  
 
Granting the waiver is in general conformance with the intent of the ordinance.  
  



CIVILWORKS NEW ENGLAND 
P.O. BOX 1166, 181 WATSON ROAD 

DOVER, NH 
TEL: (603) 749-0443, FAX: (603)749-7348 

 
 

 

WAIVER REQUEST #4 
 
 

ACCOMPANYING TDR SUBDIVISION APPLICATION  

for  

Schwartz Subdivision 
26 ½ Bellamy Road 

TAX MAP H, LOT 14-D 
 
 
 
Dover Land Subdivision Regulations:  Section 157-47 A. Private Roads 
Table A. Where 5 or more lots require a 24 to 34 foot road as determined by the site 
physical characteristics and the layout and density of the proposed development.  
 
Waiver request: A waiver from the requirement for a 24 foot wide paved to allow for a 20 
foot wide paved road to service 5 homes. 
 
Due to the unique site topography, lot configuration, and proximity to the Bellamy River 
the proposed road has been designed to accommodate 3 new homes while minimizing 
impacts to the land area and slopes. Note: the existing gravel driveway along the top of 
river bank that services the parent lot will be removed and re-vegetated as per the 
approved Shoreland Impact Plan; Permit #2021-00587. 
 
Strict conformity to the roadway width requirements would require more impacts to 
slopes and vegetated areas.  
 
Granting the waiver is in general conformance with the intent of the ordinance.  
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P.O. BOX 1166, 181 WATSON ROAD 

DOVER, NH 
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WAIVER REQUEST #5 
 
 

ACCOMPANYING TDR SUBDIVISION APPLICATION  

for  

Schwartz Subdivision 
26 ½ Bellamy Road 

TAX MAP H, LOT 14-D 
 
 
 
Dover Zoning Ordinance:  Section 170.27.2 G (7) Transfer of Development Rights  
A continuous visual buffer shall be created along the perimeter of the parent parcel, 
which shall include a thirty (30) foot no cut, no disturb buffer. 
 
Waiver request: A waiver from the requirement of the 30 foot no cut, no disturb buffer 
along the first 200 feet of the proposed roadway where 15 feet of the impact will be of 
vegetated slope, as well as along the frontage of the lot to allow for a comprehensive 
stormwater management system. 
 
Due to the unique site topography, lot configuration, and proximity to the Bellamy River 
the proposed road has been designed to accommodate 3 new homes while minimizing 
impacts to the land area and slopes. Note: the existing gravel driveway along the top of 
river bank that services the parent lot will be removed and re-vegetated as per the 
approved Shoreland Impact Plan; Permit #2021-00587. 
 
Strict conformity to the length requirements would require impacts to slopes and 
vegetated areas. Buffer requirements for the roadway would require more substantial 
impacts to the shoreland river setbacks and steep slopes. 
 
Granting the waiver is in general conformance with the intent of the ordinance.  
 
 

 
 
 

 

 



 
City of Dover, New Hampshire 

COMMUNITY SERVICES DEPARTMENT 
 

288 Central Ave. Dover, NH 03820-4169          Tel: (603) 516-6450   Fax: (603) 516-6463 
Dover: First in New Hampshire, First with you.    

 

DAVE WHITE, P.E. 
City Engineer 

d.white@dover.nh.gov 
 
 

 
288 Central Avenue 

Dover, New Hampshire 03820-4169 
 (603) 516-6450 

www.dover.nh.gov 
 

 

March 26, 2021 

 
Jase R. Gregoire 
Staff Engineer 
Civilworks New England/Haight Engineering, PLLC 
181 Watson Road 
P.O. Box 1166 
Dover, New Hampshire 03821 
 
 
 
RE: 26 1/2 Spur Rd 
 

To Whom It May Concern: 

This letter is written confirmation that the City of Dover is able to serve the above 
referenced development with water and sanitary sewer service. Water and sanitary sewer work 
shall conform to the City's Water and Sewer Ordinances, as well as the requirements of Dover’s 
Community Services Utilities Division.  There is also adequate supply and capacity in the water 
and sewer system.  If you have any questions, please feel free to call me at 516-6450. 
 
Sincerely, 

Dave White 
Dave White, PE 
City Engineer 
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1700 Lafayette Road 
Portsmouth, NH 03801 
 
Michael J Busby 
603-436-7708 x555-5678 
michael.busby@eversource.com 

 
 
March 25, 2021 
 
Zeland Schwartz 
14 Huckins Road 
Madbury, NH 03823 
 
Dear Zeland Schwartz: 
 
I am responding to your request to confirm the availability of electric service for the proposed 26 ½ Bellamy 
Road project being constructed for/by Zeland Schwartz. 
 
The proposed project consists of a 3 single family detached residential units approximately 2,738 s/f. The 
proposed development will be constructed along Bellamy Road. 
 
The developer will be responsible for the installation of all underground facilities and infrastructure required 
to service the new building.  The service will be as shown on attached marked up Utility Plan “Draft Utility 
Plan”.  The proposed building service will be fed from (to be determined by Eversource Engineering) as 
depicted on utility plan “Draft Utility Plan”. The developer will work with Eversource to obtain all necessary 
easements and licenses for the proposed overhead/underground facilities listed above. 
 
This letter serves as confirmation that Eversource has sufficient capacity in the area to provide service to this 
proposed development.  The cost of extending service to the aforementioned location and any associated 
infrastructure improvements necessary to provide service will be borne by the developer unless otherwise 
agreed upon. 
 
The attached drawing titled “Draft Utility Plan” dated 3-25-21, shows transformer locations to service your 
proposed project. 
 
Eversource approves the locations shown; assuming the final installed locations meet all clearances, physical 
protection, and access requirements as outlined in Eversource’s “Information & Requirements For Electric 
Supply” (https://www.eversource.com/content/docs/default-source/pdfs/requirements-for-electric-service-
connections.pdf?sfvrsn=2). 
 
If you require additional information or I can be of further assistance please do not hesitate to contact me at 
our Portsmouth Office, 603-436-7708 Ext. 555-5678 
 
Respectfully. 
 
 
Michael J. Busby, PE 
NH Eastern Regional Engineering and Design Manager, Eversource 
 
cc: (via e-mail) 
 Timothy Kenney, Eastern Region Operations Manager, Eversource 
 Mary Jo Hanson, Field Supervisor, Electric Design, Eversource 



 

    

 

      

 

 

 

 

  

CUSTOMER ENERGY SOLUTIONS 
325 West Road 

Portsmouth, NH 03801 
T 888.486.4845 www.unitil.com  

 
March 2, 2021 
 
Zeland Schwartz 
Zeland Schwartz Revocable Trust 
14 Huckins Road 
Madbury NH 03823 
 
RE: Natural Gas Availability to 26 ½ Bellamy Rd Dover NH Project 
 
Dear Mr. Schwartz, 
 
Unitil’s natural gas division has reviewed the requested site for natural gas service. 
 
Unitil hereby confirms natural gas service will be available to the 26 ½ Bellamy Road 
Dover Project, to serve three single family homes. 
 
Installation is pending an authorized installation agreement with Zeland Schwartz 
Revocable Trust and a street opening approval from the City of Dover DPW. 
 
Let me know if you have any questions. You can email me at oliver@unitil.com. My phone 
number is 603-294-5174. 
 
Sincerely, 
 
Janet Oliver 
Senior Business Development Representative 
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1.0 INTRODUCTION 
 
This is a hydrologic analysis of the subject parcel, Tax Map H – Lot 14D. The parcel is 
located on Bellamy Road, Dover, NH.  The site contains approximately 3.71 acres and 
is bounded on the west by Bellamy Road, the east by Dover High School and Bellamy 
River, the south by Dover High School and a residential lot, and the north by Bellamy 
River.  The watershed of the parcel includes the project site as well as an abutting 
parcel, 26 Bellamy Road, which is also owned by Zeland Schwartz Revocable Trust. 
The project site consists of 2 existing residential structures, woodlands along the river 
and in the middle of the property, and a recently cleared area around the existing 
structures.   On site soils are a mix of Windsor Loamy Fine Sand, Clay Subsoil variant, 
and Buxton Silt Loam.  The Windsor series soils are HSG A and Buxton series soils 
area classified as HSG C. 
 
The existing conditions within the property and its watershed have been analyzed using 
the same analysis points to compare the pre-development runoff to post-development. 
The subject parcel is located along Bellamy Road.  The majority of the site slopes to the 
Bellamy River, with a small portion draining to Bellamy Road, which ultimately drains to 
the Bellamy River. The site is broken down into 3 major sub-catchments in order to model 
the pre-development condition. The largest sub-catchment (B) includes the majority of 
the parcel and drains overland into the Bellamy River, sub-catchment (A) mostly consists 
of the abutting residential parcel and a small portion of the subject parcel, this sub-
catchment drains to Bellamy Road, sub-catchment (C) is located along the southern 
portion of the site and drains from the southwest to the southeast onto an abutting 
property before ultimately draining to the Bellamy River. To be conservative, the large 
cleared area near the 2 existing residential structures was molded as woodland. 
 
The proposed development of the site includes the construction of 3 new residential units, 
with site improvements such as site access, site grading, drainage, and utility 
connections. The cleared area will be re-vegetated with Pinus Strobus, Amelanchier 
Canadensis, and Comptonia Peregrina. The existing gravel driveway will be removed and 
be re-vegetated. The 2 existing homes will now be accessed from the proposed drive. A 
bio-retention basin is proposed for mitigation and treatment, and is located between 
Bellamy Road and one of the existing homes on the subject parcel. 
 
The post development watershed is modeled utilizing the same points of analysis, “A”, 
Bellamy River, and “C”, to allow direct comparison of the peak runoff between the pre and 
post developed conditions.  The post development conditions has been divided into four 
sub-catchments to accurately model the proposed development and proposed 
stormwater mitigation measure.  
 
The bio-retention basin will treat and mitigate stormwater runoff from the majority of the 
proposed road, 4 out of the 5 proposed driveways, 1 proposed residential unit, and 
approximately a 3rd of the existing residential structure closest to Bellamy Road. Due to 
topographic and bedrock constraints a paved sluice is proposed to direct stormwater into 
the bio-retention basin from the road. 
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2.0 DRAINAGE ANALYSIS 
 
A comprehensive hydrologic study of this site has been performed utilizing nationally 
recognized runoff estimating techniques developed by the USDA, Soil Conservation 
Services (SCS). The technique and runoff models are described in various SCS 
publications and references as follows: 
 
“Stormwater Management and Erosion Sediment Control Handbook for Urban and 
Developing Areas in New Hampshire” 
 
“New Hampshire Stormwater Manual Volume 2 - Post-Construction Best Management 
Practices Selection & Design” 
 
“Civil Engineering Reference Manual, Fifth Edition” 
 
“Open-Channel Hydraulics” Chow. 
 
“Stormwater Modeling System” HydroCAD Ver. 10.10-5a 
 
 
2.1 DRAINAGE DESIGN PARAMETERS 
 
A brief review of the procedures and parameters used in the drainage study follows: 
 
 2.1.1 Watersheds 
  

The watershed and subcatchment areas were delineated using topographic and 
boundary data provided by McEneaney Survey Associates of New England. 
 

 2.1.2 Soils 
 

Onsite soil information used to estimate the runoff curve numbers was provided: 
by the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey 
tool. 
 
Hydrologic Drainage Class A:  
WfB - Windsor Loamy Fine Sand, Clay Subsoil Variant        
 
Hydrologic Drainage Class C:  
BzB - Buxton Silt loam  
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 2.1.3 Rainfall Data 

 
Extreme precipitation estimate values from the Northeast Regional Climate Center 
(NRCC) were utilized in this analysis. As such, the analysis has been performed 
for the 2-year, 10-year, 25-year, and 50-year storm events with 3.15”, 4.75”, 6.01”, 
and 7.18” rainfall depths respectively. The bio-retention basin has been sized to 
accommodate the 50-yr storm event. 
 
2.1.4 Runoff Curve Numbers 
 
The SCS runoff curve numbers were used and are summarized within each 
subcatchment drainage summary in Appendix A. 

 
2.2 EXISTING CONDTIONS 

 
For purposes of this analysis the subject parcel was analyzed as 3 sub-watershed 
areas that are all analyzed with the summing points as described above.   
 
2.2.1 Table A – Existing Conditions (2, 10, 25, and 50-year storm events) 
 

Watershed 
Pre-

Development 
Volume (af) 

Pre Development Peak Flows (cfs) 

Discharge 
Point 

2-yr 2-yr 10-yr 25-yr 50-yr 

A 0.012 0.03 0.29 0.56 0.83 

Bellamy 
River 

0.003 0.01 0.08 0.42 1.14 

C 0.000 0.00 0.00 0.01 0.03 
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2.3 DEVELOPED CONDITIONS 

 
The post development watershed was analyzed with 4 sub-watershed areas. Post 
development watersheds have the same summing points as the pre development 
analysis.  
 
2.3.1 Table B – Developed Conditions (2, 10, 25, and 50-year storm events) 
 

Watershed 
Post-

Development 
Volume (af) 

Post Development Peak Flows (cfs) 

Discharge 
Point 

2-yr 2-yr 10-yr 25-yr 50-yr 

A 0.011 0.03 0.26 0.48 0.71 

Bellamy 
River 

0.039 0.02 0.28 0.86 1.76 

C 0.000 0.00 0.01 0.04 0.13 

      
2.4 COMPARISION CHART 

 
 2.4.1 Table C – Existing vs. Developed Conditions Hydrology 

 

Watershed 
Pre/Post-

Development 
Volume (af) 

Pre/Post Development Peak Flows (cfs) 

Discharge 
Point 

2-yr 2-yr 10-yr 25-yr 50-yr 

A 0.012/0.011 0.03/0.03 0.29/0.26 0.56/0.48 0.83/0.71 

Bellamy 
River 

0.003/0.039 0.01/0.02 0.08/0.28 0.42/0.86 1.14/1.76 

C 0.000/0.000 0.00/0.00 0.00/0.01 0.01/0.04 0.03/0.13 

 
 



 

 

 

 

 

 

APPENDIX A 

 

 

 

HYDROLOGIC CALCULATIONS 

  



1/26/2021 Extreme Precipitation in New York & New England

precip.eas.cornell.edu 1/1

About this Project Data & Products Daily Monitoring Documentation

Version 1.12       Copyright 2010-2021.
This project is a joint collaboration between:

Northeast Regional Climate Center (NRCC)

         

Natural Resources Conservation Service (NRCS)

                 
Contact: precip@cornell.edu

Select Product
Extreme Precipitation

Tables - HTML

Extreme Precipitation
Tables - Text/CSV

Partial Duration Series -
by Point

Partial Duration Series -
by Station

Distribution Curves -
Graphical

Distribution Curves -
Text/TBL

Intensity Frequency
Duration Graphs

Precipitation Frequency
Duration Graphs

GIS Data Files

Regional/State Maps

Select Location  Double-click the map to place a marker, or enter address or latitude/longitude.

Select Options
Smoothing

Yes

Delivery
Popup

Submit  

Report a map errorMap data ©2021 Google Imagery ©2021 , Maine GeoLibrary, Maxar Technologies, USDA Farm Service Agency

 Locate by Address
  →

 Locate by Lat/Lon
°N  °W  →

 Locate by State/County

javascript:menuClick('about','');
javascript:menuClick('data','');
javascript:menuClick('realtime','');
javascript:menuClick('docs','');
http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
http://www.rcc-acis.org/
http://www.ncdc.noaa.gov/
http://www.ncdc.noaa.gov/oa/climate/regionalclimatecenters.html
http://www.cornell.edu/
http://www.nrcs.usda.gov/
http://www.usda.gov/
http://www.nrcs.usda.gov/
http://www.ny.nrcs.usda.gov/
http://www.ct.nrcs.usda.gov/
http://www.ri.nrcs.usda.gov/
http://www.ma.nrcs.usda.gov/
http://www.nh.nrcs.usda.gov/
http://www.vt.nrcs.usda.gov/
http://www.me.nrcs.usda.gov/
mailto:precip@cornell.edu
javascript:changeProduct('html');
javascript:changeProduct('text');
javascript:changeProduct('pds');
javascript:changeProduct('pdsstn');
javascript:changeProduct('dist');
javascript:changeProduct('disttext');
javascript:changeProduct('ifd');
javascript:changeProduct('pfd');
javascript:changeProduct('gis');
javascript:changeProduct('maps');
https://www.google.com/maps/@43.1795751,-70.8882452,17z/data=!3m1!1e3!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=43.179575,-70.888245&z=17&t=h&hl=en-US&gl=US&mapclient=apiv3


1/26/2021 Extreme Precipitation Tables: 43.179°N, 70.889°W

precip.eas.cornell.edu/data.php?1611706651321 1/1

Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire

Location
Longitude 70.889 degrees West
Latitude 43.179 degrees North
Elevation 0 feet
Date/Time Tue, 26 Jan 2021 19:17:31 -0500

Extreme Precipitation Estimates
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.50 0.65 0.81 1.03 1yr 0.70 0.98 1.20 1.54 2.00 2.60 2.86 1yr 2.30 2.75 3.15 3.88 4.45 1yr
2yr 0.32 0.49 0.61 0.81 1.01 1.29 2yr 0.88 1.17 1.50 1.91 2.45 3.15 3.50 2yr 2.78 3.36 3.86 4.59 5.22 2yr
5yr 0.37 0.57 0.72 0.96 1.23 1.58 5yr 1.06 1.44 1.85 2.38 3.07 3.98 4.48 5yr 3.52 4.31 4.93 5.80 6.56 5yr
10yr 0.40 0.63 0.80 1.09 1.42 1.85 10yr 1.22 1.69 2.18 2.82 3.66 4.75 5.41 10yr 4.20 5.20 5.93 6.93 7.79 10yr
25yr 0.46 0.74 0.94 1.29 1.72 2.27 25yr 1.48 2.09 2.69 3.52 4.61 6.01 6.93 25yr 5.32 6.67 7.59 8.76 9.79 25yr
50yr 0.52 0.83 1.06 1.48 2.00 2.66 50yr 1.72 2.46 3.18 4.18 5.49 7.18 8.38 50yr 6.35 8.06 9.14 10.47 11.65 50yr
100yr 0.58 0.94 1.20 1.70 2.32 3.12 100yr 2.00 2.89 3.74 4.95 6.53 8.59 10.12 100yr 7.60 9.73 11.02 12.52 13.86 100yr
200yr 0.64 1.05 1.36 1.95 2.69 3.66 200yr 2.32 3.40 4.42 5.89 7.79 10.27 12.24 200yr 9.09 11.77 13.28 14.98 16.50 200yr
500yr 0.75 1.24 1.62 2.35 3.29 4.53 500yr 2.84 4.21 5.49 7.37 9.82 13.02 15.73 500yr 11.53 15.12 17.02 18.99 20.79 500yr

Lower Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.37 0.45 0.60 0.74 0.90 1yr 0.64 0.88 0.91 1.26 1.57 2.10 2.47 1yr 1.86 2.37 2.89 3.33 4.02 1yr
2yr 0.31 0.49 0.60 0.81 1.00 1.18 2yr 0.86 1.16 1.36 1.83 2.36 3.04 3.39 2yr 2.69 3.26 3.74 4.46 5.05 2yr
5yr 0.35 0.54 0.67 0.91 1.16 1.40 5yr 1.00 1.37 1.61 2.15 2.78 3.71 4.12 5yr 3.28 3.96 4.60 5.41 6.11 5yr
10yr 0.38 0.59 0.73 1.02 1.31 1.60 10yr 1.13 1.56 1.81 2.44 3.13 4.27 4.78 10yr 3.78 4.60 5.32 6.25 7.02 10yr
25yr 0.44 0.66 0.82 1.18 1.55 1.91 25yr 1.34 1.87 2.11 2.84 3.65 4.96 5.79 25yr 4.39 5.57 6.48 7.56 8.44 25yr
50yr 0.48 0.73 0.91 1.31 1.76 2.19 50yr 1.52 2.14 2.35 3.20 4.10 5.67 6.69 50yr 5.01 6.43 7.53 8.74 9.68 50yr
100yr 0.54 0.81 1.01 1.47 2.01 2.50 100yr 1.73 2.45 2.63 3.58 4.58 6.46 7.71 100yr 5.72 7.42 8.75 10.09 11.10 100yr
200yr 0.59 0.89 1.13 1.64 2.29 2.86 200yr 1.97 2.80 2.93 4.00 5.11 7.36 8.90 200yr 6.51 8.56 10.16 11.66 12.74 200yr
500yr 0.69 1.03 1.33 1.93 2.74 3.45 500yr 2.36 3.37 3.40 4.64 5.94 8.72 10.73 500yr 7.71 10.32 12.37 14.13 15.24 500yr

Upper Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.87 1.08 1yr 0.75 1.05 1.24 1.74 2.21 2.87 3.07 1yr 2.54 2.95 3.42 4.21 4.80 1yr
2yr 0.33 0.51 0.62 0.85 1.04 1.25 2yr 0.90 1.22 1.48 1.95 2.51 3.28 3.61 2yr 2.90 3.47 3.99 4.74 5.43 2yr
5yr 0.39 0.60 0.75 1.03 1.31 1.58 5yr 1.13 1.55 1.86 2.50 3.20 4.24 4.83 5yr 3.75 4.65 5.26 6.21 6.98 5yr

10yr 0.46 0.70 0.87 1.21 1.57 1.92 10yr 1.35 1.88 2.23 3.05 3.86 5.21 6.03 10yr 4.61 5.80 6.62 7.63 8.51 10yr
25yr 0.55 0.84 1.05 1.50 1.97 2.48 25yr 1.70 2.42 2.88 3.97 4.96 7.06 8.10 25yr 6.25 7.79 8.84 10.04 11.09 25yr
50yr 0.64 0.97 1.21 1.74 2.35 2.99 50yr 2.03 2.92 3.49 4.83 6.02 8.72 10.14 50yr 7.72 9.75 11.03 12.34 13.56 50yr

100yr 0.75 1.13 1.41 2.04 2.80 3.61 100yr 2.41 3.53 4.24 5.92 7.32 10.78 12.70 100yr 9.54 12.21 13.75 15.20 16.59 100yr
200yr 0.86 1.30 1.65 2.38 3.33 4.38 200yr 2.87 4.28 5.15 7.24 8.88 13.37 15.92 200yr 11.83 15.31 17.15 18.71 20.33 200yr
500yr 1.06 1.57 2.02 2.94 4.18 5.63 500yr 3.60 5.50 6.65 9.47 11.51 17.78 21.47 500yr 15.74 20.65 23.00 24.65 26.61 500yr
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Strafford County, New Hampshire
Survey Area Data: Version 20, May 29, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Sep 
9, 2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (20052-Schwartz Dover 
Subdivision)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BzB Buxton silt loam, 3 to 8 percent 
slopes

2.7 24.7%

ScA Scantic silt loam, 0 to 3 percent 
slopes

0.1 1.4%

SfC Suffield silt loam, 8 to 15 
percent slopes

0.2 1.7%

SfE Suffield silt loam, 15 to 35 
percent slopes

0.4 3.6%

WfB Windsor loamy fine sand, clay 
subsoil variant, 0 to 8 percent 
slopes

7.4 68.7%

Totals for Area of Interest 10.8 100.0%

Map Unit Descriptions (20052-Schwartz 
Dover Subdivision)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 

Custom Soil Resource Report
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descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Strafford County, New Hampshire

BzB—Buxton silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9d6p
Elevation: 0 to 260 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Buxton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Buxton

Setting
Parent material: Glaciomarine

Typical profile
H1 - 0 to 10 inches: silt loam
H2 - 10 to 28 inches: silty clay loam
H3 - 28 to 43 inches: silty clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D
Ecological site: F145XY006CT - Semi-Rich Moist Lake Plain
Hydric soil rating: No

Minor Components

Elmwood
Percent of map unit: 10 percent
Hydric soil rating: No

Not named
Percent of map unit: 5 percent
Hydric soil rating: No

Custom Soil Resource Report
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ScA—Scantic silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9d8s
Elevation: 0 to 260 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of local importance

Map Unit Composition
Scantic and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scantic

Setting
Landform: Marine terraces

Typical profile
H1 - 0 to 13 inches: silt loam
H2 - 13 to 23 inches: silty clay loam
H3 - 23 to 40 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Minor Components

Not named wet
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Custom Soil Resource Report
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Biddeford
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Swanton
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

SfC—Suffield silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9d8v
Elevation: 0 to 250 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Suffield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Suffield

Typical profile
H1 - 0 to 19 inches: silt loam
H2 - 19 to 28 inches: silt loam
H3 - 28 to 41 inches: silty clay

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F144AY017NH - Well Drained Lake Plain
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Not named
Percent of map unit: 9 percent
Hydric soil rating: No

Buxton
Percent of map unit: 5 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Hydric soil rating: No

SfE—Suffield silt loam, 15 to 35 percent slopes

Map Unit Setting
National map unit symbol: 9d8w
Elevation: 0 to 210 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Suffield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Suffield

Typical profile
H1 - 0 to 19 inches: silt loam
H2 - 19 to 28 inches: silt loam
H3 - 28 to 41 inches: silty clay

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
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Hydrologic Soil Group: C
Ecological site: F144AY017NH - Well Drained Lake Plain
Hydric soil rating: No

Minor Components

Not named
Percent of map unit: 14 percent
Hydric soil rating: No

Rock outcrop
Percent of map unit: 1 percent
Hydric soil rating: No

WfB—Windsor loamy fine sand, clay subsoil variant, 0 to 8 percent 
slopes

Map Unit Setting
National map unit symbol: 9d9b
Elevation: 0 to 280 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Windsor variant and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Windsor Variant

Typical profile
H1 - 0 to 26 inches: loamy fine sand
H2 - 26 to 30 inches: loamy sand
H3 - 30 to 42 inches: silt loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Not named
Percent of map unit: 15 percent
Hydric soil rating: No

Custom Soil Resource Report
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Routing Diagram for 20052 - Pre
Prepared by Civilworks New England,  Printed 3/31/2021
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.872 39 >75% Grass cover, Good, HSG A  (A, B, C)

0.043 74 >75% Grass cover, Good, HSG C  (A)

0.055 96 Gravel surface, HSG A  (B)

0.114 96 Gravel surface, HSG C  (A, B)

0.041 98 Paved parking, HSG A  (A)

0.010 98 Paved parking, HSG C  (A)

0.129 98 Roofs, HSG A  (A, B, C)

0.004 98 Roofs, HSG C  (B)

2.464 30 Woods, Good, HSG A  (A, B, C)

0.439 70 Woods, Good, HSG C  (A, B)

4.172 42 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

3.562 HSG A A, B, C

0.000 HSG B

0.609 HSG C A, B

0.000 HSG D

0.000 Other

4.172 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=23,331 sf   19.86% Impervious   Runoff Depth=0.26"Subcatchment A: A
   Flow Length=119'   Tc=10.8 min   CN=56   Runoff=0.03 cfs  0.012 af

Runoff Area=127,750 sf   2.55% Impervious   Runoff Depth=0.01"Subcatchment B: B
   Flow Length=445'   Tc=16.1 min   CN=42   Runoff=0.01 cfs  0.003 af

Runoff Area=30,635 sf   0.48% Impervious   Runoff Depth=0.00"Subcatchment C: C
   Flow Length=486'   Tc=27.6 min   CN=33   Runoff=0.00 cfs  0.000 af

   Inflow=0.01 cfs  0.003 afLink BR: Bellamy River
   Primary=0.01 cfs  0.003 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.014 af   Average Runoff Depth = 0.04"
95.58% Pervious = 3.987 ac     4.42% Impervious = 0.185 ac
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NODE LISTING – 10-YR 
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=23,331 sf   19.86% Impervious   Runoff Depth=0.92"Subcatchment A: A
   Flow Length=119'   Tc=10.8 min   CN=56   Runoff=0.29 cfs  0.041 af

Runoff Area=127,750 sf   2.55% Impervious   Runoff Depth=0.25"Subcatchment B: B
   Flow Length=445'   Tc=16.1 min   CN=42   Runoff=0.08 cfs  0.061 af

Runoff Area=30,635 sf   0.48% Impervious   Runoff Depth=0.02"Subcatchment C: C
   Flow Length=486'   Tc=27.6 min   CN=33   Runoff=0.00 cfs  0.001 af

   Inflow=0.08 cfs  0.061 afLink BR: Bellamy River
   Primary=0.08 cfs  0.061 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.103 af   Average Runoff Depth = 0.30"
95.58% Pervious = 3.987 ac     4.42% Impervious = 0.185 ac
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Summary for Subcatchment A: A

Runoff = 0.29 cfs @ 12.11 hrs,  Volume= 0.041 af,  Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

12,435 39 >75% Grass cover, Good, HSG A
1,693 30 Woods, Good, HSG A
1,795 98 Paved parking, HSG A
2,395 98 Roofs, HSG A
1,860 74 >75% Grass cover, Good, HSG C
2,696 70 Woods, Good, HSG C

13 96 Gravel surface, HSG C
444 98 Paved parking, HSG C

23,331 56 Weighted Average
18,697 80.14% Pervious Area
4,634 19.86% Impervious Area

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

0.8 6 0.1080 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

6.7 53 0.0377 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

3.2 36 0.1111 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

0.1 5 0.1200 1.54 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.0 19 0.1200 7.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.8 119 Total
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Subcatchment A: A

Runoff

Hydrograph

Time  (hours)
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20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=23,331 sf

Runoff Volume=0.041 af

Runoff Depth=0.92"

Flow Length=119'

Tc=10.8 min

CN=56

0.29 cfs
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Summary for Subcatchment B: B

Runoff = 0.08 cfs @ 12.72 hrs,  Volume= 0.061 af,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

17,472 39 >75% Grass cover, Good, HSG A
83,249 30 Woods, Good, HSG A
2,408 96 Gravel surface, HSG A
3,085 98 Roofs, HSG A

16,432 70 Woods, Good, HSG C
4,932 96 Gravel surface, HSG C

172 98 Roofs, HSG C

127,750 42 Weighted Average
124,493 97.45% Pervious Area

3,257 2.55% Impervious Area

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

12.6 100 0.0276 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

0.7 48 0.0276 1.16 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.8 297 0.1290 1.80 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.1 445 Total
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Subcatchment B: B

Runoff

Hydrograph

Time  (hours)
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20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=127,750 sf

Runoff Volume=0.061 af

Runoff Depth=0.25"

Flow Length=445'

Tc=16.1 min

CN=42

0.08 cfs
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Summary for Subcatchment C: C

Runoff = 0.00 cfs @ 24.07 hrs,  Volume= 0.001 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

8,091 39 >75% Grass cover, Good, HSG A
22,396 30 Woods, Good, HSG A

148 98 Roofs, HSG A

30,635 33 Weighted Average
30,487 99.52% Pervious Area

148 0.48% Impervious Area

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

21.1 100 0.0213 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

3.2 139 0.0213 0.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.7 44 0.0213 1.02 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 44 0.0213 0.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 159 0.1060 1.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

27.6 486 Total
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Subcatchment C: C

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=30,635 sf

Runoff Volume=0.001 af

Runoff Depth=0.02"

Flow Length=486'

Tc=27.6 min

CN=33

0.00 cfs
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Summary for Link BR: Bellamy River

Inflow Area = 2.933 ac, 2.55% Impervious,  Inflow Depth = 0.25"    for  10-yr event
Inflow = 0.08 cfs @ 12.72 hrs,  Volume= 0.061 af
Primary = 0.08 cfs @ 12.72 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link BR: Bellamy River

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.085
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0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=2.933 ac

0.08 cfs0.08 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=23,331 sf   19.86% Impervious   Runoff Depth=1.60"Subcatchment A: A
   Flow Length=119'   Tc=10.8 min   CN=56   Runoff=0.56 cfs  0.072 af

Runoff Area=127,750 sf   2.55% Impervious   Runoff Depth=0.62"Subcatchment B: B
   Flow Length=445'   Tc=16.1 min   CN=42   Runoff=0.42 cfs  0.151 af

Runoff Area=30,635 sf   0.48% Impervious   Runoff Depth=0.17"Subcatchment C: C
   Flow Length=486'   Tc=27.6 min   CN=33   Runoff=0.01 cfs  0.010 af

   Inflow=0.42 cfs  0.151 afLink BR: Bellamy River
   Primary=0.42 cfs  0.151 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.233 af   Average Runoff Depth = 0.67"
95.58% Pervious = 3.987 ac     4.42% Impervious = 0.185 ac
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NODE LISTING – 50-YR 
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=23,331 sf   19.86% Impervious   Runoff Depth=2.34"Subcatchment A: A
   Flow Length=119'   Tc=10.8 min   CN=56   Runoff=0.83 cfs  0.104 af

Runoff Area=127,750 sf   2.55% Impervious   Runoff Depth=1.07"Subcatchment B: B
   Flow Length=445'   Tc=16.1 min   CN=42   Runoff=1.14 cfs  0.262 af

Runoff Area=30,635 sf   0.48% Impervious   Runoff Depth=0.42"Subcatchment C: C
   Flow Length=486'   Tc=27.6 min   CN=33   Runoff=0.03 cfs  0.024 af

   Inflow=1.14 cfs  0.262 afLink BR: Bellamy River
   Primary=1.14 cfs  0.262 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.390 af   Average Runoff Depth = 1.12"
95.58% Pervious = 3.987 ac     4.42% Impervious = 0.185 ac
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DEVELOPED WATERSHEDS 
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BIO1
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A
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Bellamy River

C

C

Routing Diagram for 20052 -Post
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.469 39 >75% Grass cover, Good, HSG A  (1, 2, 3, 4)

0.195 74 >75% Grass cover, Good, HSG C  (1, 2, 3)

0.341 98 Paved parking, HSG A  (1, 2, 3)

0.049 98 Paved parking, HSG C  (1, 2, 3)

0.318 98 Roofs, HSG A  (1, 2, 3, 4)

0.004 98 Roofs, HSG C  (2, 3)

1.435 30 Woods, Good, HSG A  (1, 2, 3, 4)

0.362 70 Woods, Good, HSG C  (2)

4.172 50 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

3.562 HSG A 1, 2, 3, 4

0.000 HSG B

0.609 HSG C 1, 2, 3

0.000 HSG D

0.000 Other

4.172 TOTAL AREA
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NODE LISTING – 2-YR 
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=19,021 sf   27.29% Impervious   Runoff Depth=0.29"Subcatchment 1: 1
   Flow Length=119'   Tc=10.8 min   CN=57   Runoff=0.03 cfs  0.011 af

Runoff Area=94,691 sf   8.25% Impervious   Runoff Depth=0.05"Subcatchment 2: 2
   Flow Length=316'   Tc=12.0 min   CN=46   Runoff=0.01 cfs  0.009 af

Runoff Area=39,050 sf   39.05% Impervious   Runoff Depth=0.58"Subcatchment 3: 3
   Flow Length=363'   Tc=15.2 min   CN=65   Runoff=0.29 cfs  0.043 af

Runoff Area=28,954 sf   9.46% Impervious   Runoff Depth=0.00"Subcatchment 4: 4
   Flow Length=486'   Tc=27.6 min   CN=39   Runoff=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R1: Reach 1
n=0.069   L=15.0'   S=0.0267 '/'   Capacity=22.32 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R2: Reach 2
n=0.069   L=12.0'   S=0.0833 '/'   Capacity=39.45 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R3: Reach 3
n=0.400   L=5.0'   S=0.5000 '/'   Capacity=8.41 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.04'   Max Vel=0.24 fps   Inflow=0.03 cfs  0.030 afReach R4: Reach 4
n=0.400   L=21.0'   S=0.5476 '/'   Capacity=8.80 cfs   Outflow=0.03 cfs  0.030 af

Peak Elev=74.25'  Storage=857 cf   Inflow=0.29 cfs  0.043 afPond BIO1: BIO1
   Primary=0.03 cfs  0.030 af   Secondary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.030 af

   Inflow=0.03 cfs  0.011 afLink A: A
   Primary=0.03 cfs  0.011 af

   Inflow=0.04 cfs  0.039 afLink BR: Bellamy River
   Primary=0.04 cfs  0.039 af

   Inflow=0.00 cfs  0.000 afLink C: C
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.063 af   Average Runoff Depth = 0.18"
82.95% Pervious = 3.460 ac     17.05% Impervious = 0.711 ac
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NODE LISTING – 10-YR 
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=19,021 sf   27.29% Impervious   Runoff Depth=0.97"Subcatchment 1: 1
   Flow Length=119'   Tc=10.8 min   CN=57   Runoff=0.26 cfs  0.035 af

Runoff Area=94,691 sf   8.25% Impervious   Runoff Depth=0.41"Subcatchment 2: 2
   Flow Length=316'   Tc=12.0 min   CN=46   Runoff=0.18 cfs  0.074 af

Runoff Area=39,050 sf   39.05% Impervious   Runoff Depth=1.49"Subcatchment 3: 3
   Flow Length=363'   Tc=15.2 min   CN=65   Runoff=0.84 cfs  0.111 af

Runoff Area=28,954 sf   9.46% Impervious   Runoff Depth=0.15"Subcatchment 4: 4
   Flow Length=486'   Tc=27.6 min   CN=39   Runoff=0.01 cfs  0.008 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R1: Reach 1
n=0.069   L=15.0'   S=0.0267 '/'   Capacity=22.32 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R2: Reach 2
n=0.069   L=12.0'   S=0.0833 '/'   Capacity=39.45 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R3: Reach 3
n=0.400   L=5.0'   S=0.5000 '/'   Capacity=8.41 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.07'   Max Vel=0.36 fps   Inflow=0.13 cfs  0.098 afReach R4: Reach 4
n=0.400   L=21.0'   S=0.5476 '/'   Capacity=8.80 cfs   Outflow=0.13 cfs  0.098 af

Peak Elev=74.91'  Storage=1,754 cf   Inflow=0.84 cfs  0.111 afPond BIO1: BIO1
   Primary=0.13 cfs  0.098 af   Secondary=0.00 cfs  0.000 af   Outflow=0.13 cfs  0.098 af

   Inflow=0.26 cfs  0.035 afLink A: A
   Primary=0.26 cfs  0.035 af

   Inflow=0.28 cfs  0.172 afLink BR: Bellamy River
   Primary=0.28 cfs  0.172 af

   Inflow=0.01 cfs  0.008 afLink C: C
   Primary=0.01 cfs  0.008 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.229 af   Average Runoff Depth = 0.66"
82.95% Pervious = 3.460 ac     17.05% Impervious = 0.711 ac
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Summary for Subcatchment 1: 1

Runoff = 0.26 cfs @ 12.11 hrs,  Volume= 0.035 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

11,726 39 >75% Grass cover, Good, HSG A
779 30 Woods, Good, HSG A

1,767 98 Paved parking, HSG A
2,395 98 Roofs, HSG A
1,326 74 >75% Grass cover, Good, HSG C
1,028 98 Paved parking, HSG C

19,021 57 Weighted Average
13,831 72.71% Pervious Area
5,190 27.29% Impervious Area

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

0.8 6 0.1080 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

6.7 53 0.0377 0.13 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

3.2 36 0.1111 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

0.1 5 0.1200 1.54 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.0 19 0.1200 7.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.8 119 Total
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Subcatchment 1: 1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=19,021 sf

Runoff Volume=0.035 af

Runoff Depth=0.97"

Flow Length=119'

Tc=10.8 min

CN=57

0.26 cfs
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Summary for Subcatchment 2: 2

Runoff = 0.18 cfs @ 12.39 hrs,  Volume= 0.074 af,  Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

23,697 39 >75% Grass cover, Good, HSG A
43,696 30 Woods, Good, HSG A
2,056 98 Paved parking, HSG A
5,522 98 Roofs, HSG A
3,721 74 >75% Grass cover, Good, HSG C

15,764 70 Woods, Good, HSG C
68 98 Paved parking, HSG C

167 98 Roofs, HSG C

94,691 46 Weighted Average
86,878 91.75% Pervious Area
7,813 8.25% Impervious Area

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

6.8 66 0.0568 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

1.3 17 0.2352 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

2.1 17 0.0722 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

0.5 60 0.0722 1.88 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 6 0.0722 1.34 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.2 150 0.1633 2.02 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.0 316 Total
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Subcatchment 2: 2

Runoff

Hydrograph

Time  (hours)
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20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=94,691 sf

Runoff Volume=0.074 af

Runoff Depth=0.41"

Flow Length=316'

Tc=12.0 min

CN=46

0.18 cfs
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Summary for Subcatchment 3: 3

Runoff = 0.84 cfs @ 12.17 hrs,  Volume= 0.111 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

20,333 39 >75% Grass cover, Good, HSG A
39 30 Woods, Good, HSG A

11,017 98 Paved parking, HSG A
3,186 98 Roofs, HSG A
3,428 74 >75% Grass cover, Good, HSG C
1,043 98 Paved parking, HSG C

4 98 Roofs, HSG C

39,050 65 Weighted Average
23,800 60.95% Pervious Area
15,250 39.05% Impervious Area

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

13.8 69 0.0106 0.08 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.16"

0.5 31 0.0200 1.08 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.16"

0.4 84 0.0264 3.30 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 160 0.0637 5.12 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.0 19 0.1000 6.42 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

15.2 363 Total



20052 24-hr S1 10-yr  Rainfall=4.75"20052 -Post
  Printed  3/31/2021Prepared by Civilworks New England

Page 6HydroCAD® 10.10-5a  s/n 03240  © 2020 HydroCAD Software Solutions LLC

Subcatchment 3: 3

Runoff

Hydrograph

Time  (hours)
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20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=39,050 sf

Runoff Volume=0.111 af

Runoff Depth=1.49"

Flow Length=363'

Tc=15.2 min

CN=65

0.84 cfs
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Summary for Subcatchment 4: 4

Runoff = 0.01 cfs @ 17.51 hrs,  Volume= 0.008 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
20052 24-hr S1 10-yr  Rainfall=4.75"

Area (sf) CN Description

8,214 39 >75% Grass cover, Good, HSG A
18,002 30 Woods, Good, HSG A
2,738 98 Roofs, HSG A

28,954 39 Weighted Average
26,216 90.54% Pervious Area
2,738 9.46% Impervious Area

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

21.1 100 0.0213 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.16"

3.2 139 0.0213 0.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.7 44 0.0213 1.02 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 44 0.0213 0.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 159 0.1060 1.63 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

27.6 486 Total
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Subcatchment 4: 4

Runoff

Hydrograph

Time  (hours)
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20052 24-hr S1 10-yr

Rainfall=4.75"

Runoff Area=28,954 sf

Runoff Volume=0.008 af

Runoff Depth=0.15"

Flow Length=486'

Tc=27.6 min

CN=39

0.01 cfs
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Summary for Reach R1: Reach 1

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 8.0 sf,  Capacity= 22.32 cfs

5.00'  x  1.00'  deep channel,  n= 0.069  Riprap, 6-inch
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 15.0'   Slope= 0.0267 '/'
Inlet Invert= 75.40',  Outlet Invert= 75.00'

‡

Reach R1: Reach 1

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Avg. Flow Depth=0.00'

Max Vel=0.00 fps

n=0.069

L=15.0'

S=0.0267 '/'

Capacity=22.32 cfs

0.00 cfs0.00 cfs



20052 24-hr S1 10-yr  Rainfall=4.75"20052 -Post
  Printed  3/31/2021Prepared by Civilworks New England

Page 10HydroCAD® 10.10-5a  s/n 03240  © 2020 HydroCAD Software Solutions LLC

Summary for Reach R2: Reach 2

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 8.0 sf,  Capacity= 39.45 cfs

5.00'  x  1.00'  deep channel,  n= 0.069  Riprap, 6-inch
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 12.0'   Slope= 0.0833 '/'
Inlet Invert= 75.00',  Outlet Invert= 74.00'

‡

Reach R2: Reach 2

Inflow
Outflow

Hydrograph
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Summary for Reach R3: Reach 3

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.50'  Flow Area= 6.7 sf,  Capacity= 8.41 cfs

20.00'  x  0.50'  deep Parabolic Channel,  n= 0.400  Sheet flow: Woods+light brush
Length= 5.0'   Slope= 0.5000 '/'
Inlet Invert= 74.00',  Outlet Invert= 71.50'

‡

Reach R3: Reach 3

Inflow
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Summary for Reach R4: Reach 4

[62] Hint: Exceeded Reach R3 OUTLET depth by 0.07' @ 13.70 hrs

Inflow Area = 0.896 ac, 39.05% Impervious,  Inflow Depth > 1.31"    for  10-yr event
Inflow = 0.13 cfs @ 13.69 hrs,  Volume= 0.098 af
Outflow = 0.13 cfs @ 13.70 hrs,  Volume= 0.098 af,  Atten= 0%,  Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.36 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 8 cf @ 13.70 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 7.55'
Bank-Full Depth= 0.50'  Flow Area= 6.7 sf,  Capacity= 8.80 cfs

20.00'  x  0.50'  deep Parabolic Channel,  n= 0.400  Sheet flow: Woods+light brush
Length= 21.0'   Slope= 0.5476 '/'
Inlet Invert= 71.50',  Outlet Invert= 60.00'

‡

Reach R4: Reach 4
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Summary for Pond BIO1: BIO1

Inflow Area = 0.896 ac, 39.05% Impervious,  Inflow Depth = 1.49"    for  10-yr event
Inflow = 0.84 cfs @ 12.17 hrs,  Volume= 0.111 af
Outflow = 0.13 cfs @ 13.69 hrs,  Volume= 0.098 af,  Atten= 85%,  Lag= 91.1 min
Primary = 0.13 cfs @ 13.69 hrs,  Volume= 0.098 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.91' @ 13.69 hrs   Surf.Area= 1,585 sf   Storage= 1,754 cf
Flood Elev= 75.80'   Surf.Area= 2,672 sf   Storage= 3,356 cf

Plug-Flow detention time= 234.3 min calculated for 0.098 af (88% of inflow)
Center-of-Mass det. time= 175.9 min ( 1,095.6 - 919.7 )

Volume Invert Avail.Storage Storage Description

#1 71.25' 2,891 cf Custom Stage Data (Irregular) Listed below (Recalc)
#2 73.00' 465 cf SEDIMENT FOREBAY (Irregular) Listed below (Recalc)

3,356 cf Total Available Storage

Elevation Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (%) (cubic-feet) (cubic-feet) (sq-ft)

71.25 803 120.2 0.0 0 0 803
72.25 803 120.2 35.0 281 281 923
72.50 803 120.2 20.0 40 321 953
74.00 803 120.2 10.0 120 442 1,134
75.00 1,211 145.3 100.0 1,000 1,442 1,680
75.50 2,053 180.6 100.0 807 2,248 2,599
75.80 2,233 196.8 100.0 643 2,891 3,089

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

73.00 69 41.1 0 0 69
74.00 224 54.9 139 139 185
75.00 439 81.3 326 465 479

Device Routing     Invert Outlet Devices

#1 Primary 71.50' 6.0"  Round Culvert   L= 49.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 71.50' / 71.50'   S= 0.0000 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 74.00' 10.000 in/hr Exfiltration over Surface area above 74.00'   
Excluded Surface area = 1,027 sf  Phase-In= 0.01'   

#3 Secondary 75.50' 5.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   
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Primary OutFlow  Max=0.13 cfs @ 13.69 hrs  HW=74.91'  TW=71.57'   (Dynamic Tailwater)
1=Culvert  (Passes 0.13 cfs of 1.38 cfs potential flow)

2=Exfiltration  (Exfiltration Controls 0.13 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=71.25'  TW=75.40'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond BIO1: BIO1

Inflow
Outflow
Primary
Secondary

Hydrograph
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Summary for Link A: A

Inflow Area = 0.437 ac, 27.29% Impervious,  Inflow Depth = 0.97"    for  10-yr event
Inflow = 0.26 cfs @ 12.11 hrs,  Volume= 0.035 af
Primary = 0.26 cfs @ 12.11 hrs,  Volume= 0.035 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link A: A

Inflow
Primary
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Summary for Link BR: Bellamy River

Inflow Area = 3.070 ac, 17.24% Impervious,  Inflow Depth = 0.67"    for  10-yr event
Inflow = 0.28 cfs @ 12.57 hrs,  Volume= 0.172 af
Primary = 0.28 cfs @ 12.57 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link BR: Bellamy River
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Summary for Link C: C

Inflow Area = 0.665 ac, 9.46% Impervious,  Inflow Depth = 0.15"    for  10-yr event
Inflow = 0.01 cfs @ 17.51 hrs,  Volume= 0.008 af
Primary = 0.01 cfs @ 17.51 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link C: C
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A – 2 

 

NODE LISTING – 25-YR 
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=19,021 sf   27.29% Impervious   Runoff Depth=1.68"Subcatchment 1: 1
   Flow Length=119'   Tc=10.8 min   CN=57   Runoff=0.48 cfs  0.061 af

Runoff Area=94,691 sf   8.25% Impervious   Runoff Depth=0.87"Subcatchment 2: 2
   Flow Length=316'   Tc=12.0 min   CN=46   Runoff=0.77 cfs  0.158 af

Runoff Area=39,050 sf   39.05% Impervious   Runoff Depth=2.36"Subcatchment 3: 3
   Flow Length=363'   Tc=15.2 min   CN=65   Runoff=1.31 cfs  0.176 af

Runoff Area=28,954 sf   9.46% Impervious   Runoff Depth=0.45"Subcatchment 4: 4
   Flow Length=486'   Tc=27.6 min   CN=39   Runoff=0.04 cfs  0.025 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R1: Reach 1
n=0.069   L=15.0'   S=0.0267 '/'   Capacity=22.32 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R2: Reach 2
n=0.069   L=12.0'   S=0.0833 '/'   Capacity=39.45 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach R3: Reach 3
n=0.400   L=5.0'   S=0.5000 '/'   Capacity=8.41 cfs   Outflow=0.00 cfs  0.000 af

Avg. Flow Depth=0.11'   Max Vel=0.47 fps   Inflow=0.31 cfs  0.163 afReach R4: Reach 4
n=0.400   L=21.0'   S=0.5476 '/'   Capacity=8.80 cfs   Outflow=0.31 cfs  0.163 af

Peak Elev=75.44'  Storage=2,584 cf   Inflow=1.31 cfs  0.176 afPond BIO1: BIO1
   Primary=0.31 cfs  0.163 af   Secondary=0.00 cfs  0.000 af   Outflow=0.31 cfs  0.163 af

   Inflow=0.48 cfs  0.061 afLink A: A
   Primary=0.48 cfs  0.061 af

   Inflow=0.86 cfs  0.321 afLink BR: Bellamy River
   Primary=0.86 cfs  0.321 af

   Inflow=0.04 cfs  0.025 afLink C: C
   Primary=0.04 cfs  0.025 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.420 af   Average Runoff Depth = 1.21"
82.95% Pervious = 3.460 ac     17.05% Impervious = 0.711 ac



 

 

 

 

 

 

 

A – 2 

 

NODE LISTING – 50-YR 
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=19,021 sf   27.29% Impervious   Runoff Depth=2.43"Subcatchment 1: 1
   Flow Length=119'   Tc=10.8 min   CN=57   Runoff=0.71 cfs  0.089 af

Runoff Area=94,691 sf   8.25% Impervious   Runoff Depth=1.41"Subcatchment 2: 2
   Flow Length=316'   Tc=12.0 min   CN=46   Runoff=1.57 cfs  0.255 af

Runoff Area=39,050 sf   39.05% Impervious   Runoff Depth=3.24"Subcatchment 3: 3
   Flow Length=363'   Tc=15.2 min   CN=65   Runoff=1.77 cfs  0.242 af

Runoff Area=28,954 sf   9.46% Impervious   Runoff Depth=0.83"Subcatchment 4: 4
   Flow Length=486'   Tc=27.6 min   CN=39   Runoff=0.13 cfs  0.046 af

Avg. Flow Depth=0.12'   Max Vel=0.83 fps   Inflow=0.55 cfs  0.021 afReach R1: Reach 1
n=0.069   L=15.0'   S=0.0267 '/'   Capacity=22.32 cfs   Outflow=0.55 cfs  0.021 af

Avg. Flow Depth=0.09'   Max Vel=1.19 fps   Inflow=0.55 cfs  0.021 afReach R2: Reach 2
n=0.069   L=12.0'   S=0.0833 '/'   Capacity=39.45 cfs   Outflow=0.55 cfs  0.021 af

Avg. Flow Depth=0.14'   Max Vel=0.55 fps   Inflow=0.55 cfs  0.021 afReach R3: Reach 3
n=0.400   L=5.0'   S=0.5000 '/'   Capacity=8.41 cfs   Outflow=0.55 cfs  0.021 af

Avg. Flow Depth=0.18'   Max Vel=0.66 fps   Inflow=0.91 cfs  0.229 afReach R4: Reach 4
n=0.400   L=21.0'   S=0.5476 '/'   Capacity=8.80 cfs   Outflow=0.91 cfs  0.229 af

Peak Elev=75.63'  Storage=2,988 cf   Inflow=1.77 cfs  0.242 afPond BIO1: BIO1
   Primary=0.36 cfs  0.208 af   Secondary=0.55 cfs  0.021 af   Outflow=0.91 cfs  0.229 af

   Inflow=0.71 cfs  0.089 afLink A: A
   Primary=0.71 cfs  0.089 af

   Inflow=1.76 cfs  0.484 afLink BR: Bellamy River
   Primary=1.76 cfs  0.484 af

   Inflow=0.13 cfs  0.046 afLink C: C
   Primary=0.13 cfs  0.046 af

Total Runoff Area = 4.172 ac   Runoff Volume = 0.632 af   Average Runoff Depth = 1.82"
82.95% Pervious = 3.460 ac     17.05% Impervious = 0.711 ac
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PRE-DEVELOPED CONDITIONS 
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POST-DEVELOPED CONDITIONS 
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Introduction 

 

Civilworks NE, has prepared the following Stormwater Management System Inspection & 

Maintenance Plan for, Zeland Schwartz Revocable Trust at 26 ½ Bellamy Road, Dover, NH. 

The intent of this plan is to provide a list of procedures that document the inspection and 

maintenance requirements of the Stormwater Management System for this site. 

 

The following inspection and maintenance program is necessary in order to keep the Stormwater 

Management System functioning properly. These measures will also help to minimize potential 

environmental impacts to the areas surrounding the developed site. By following the enclosed 

procedures, the property owners, and maintenance personnel will be able to maintain the 

functional design of the Stormwater Management System and maximize its ability to remove 

sediment and other contaminants from site generated stormwater runoff while at the same time 

ensuring the recharge of groundwater resources through continued infiltration. 

 

This plan also requires the Owner/Operator to prepare and implement a salt minimization plan to 

reduce salt usage on-site and ultimately within the watershed. This plan will allow the 

owner/operator to monitor and modify how much salt is needed, when it should be applied, 

where it needs to be applied, with the ultimate goal of reducing salt-use without compromising 

safety.   It is expected that salt-use reduction will lead to long-term cost-savings as a result of 

purchasing less salt and reduced impacts on vegetation (e.g., landscaping) and corrosion of 

infrastructure .    

 

The salt minimization plan should include the retention of a contractor who has completed the 

Green SnowPro Training course and obtained NH DES Salt Application Certification.   

 

It is anticipated that this be a living document that will be updated at regular intervals 

(recommend updating annually in advance of the winter season in order to facilitate adjustments. 
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Owner 
  

Zeland Schwartz Revocable Trust 

14 Huckins Road 

Madbury, NH 03823 

 

In the event of a change in ownership, this Inspection and Maintenance Plan shall be 

transferred to the new party; transfer shall be documented to NH DES in writing. 

 

 
Contact / Responsible Party 

 

Zeland Schwartz Revocable Trust 

14 Huckins Road 

Madbury, NH 03823 

 

Phone: (215) 872-2862 

Email: zelandra1@aol.com 

 

 

The contact information for the Contact / Responsible Party shall be kept current; transfer 

shall be documented to NH DES in writing. 

 

 

Management Company 

 

Zeland Schwartz Revocable Trust 

14 Huckins Road 

Madbury, NH 03823 

 

The contact information for the Management Party shall be kept current. 
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Inspection Schedule / Record Retention 
 
Inspection frequency should, at a minimum, be in accordance with New Hampshire Stormwater 

Manual, Volume 2, latest edition, as updated by NH DES. See the Inspection and Maintenance 

Plan for frequency requirements. A copy of the completed Stormwater Management System’s 

Inspection & Maintenance Log and Deicing Salt Quantity Use Log shall be maintained, kept on-

site, and be made available to local, state, or federal regulators as applicable by law. All 

Inspection and Maintenance records must be provided to NH DES upon request. 
 
Stormwater Management System Components 

 
The Stormwater Management System associated with the project is designed to mitigate both the 

quantity and quality of site-generated stormwater runoff and to recharge the underlying 

groundwater resources. As a result, its design includes the following elements: 

 

 Bio-retention System 

 Sediment Forebay 

 Energy Dissipation Structures (Rip Rap) 

 Pavement 

 Outlet Structures 

 Litter / Trash Removal 

 

Structure callouts correlate to the design plans, a copy of which shall be maintained with this 

Inspection and Maintenance Plan. 
 
Control of Invasive Species 

 
During maintenance activities, check for the presence of invasive plants and remove in a safe 

manner. Invasive plants shall be controlled to prevent them from reproducing, spreading, or re-

growing. See the University of New Hampshire – Cooperative Extension’s “Method for 

Disposing Non-Native Invasive Plants”, included at the end of this manual, for guidance on the 

removal and disposal of invasive species. 
 
Inspection and Maintenance Plan 
 
By implementing the following procedures, the owners will be able to maintain the functional 

design of the Stormwater Management System and maximize the system’s ability to remove 

sediment and other contaminants from site generated stormwater runoff and to effectively 

recharge the underlying groundwater resources. 
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BIO-RETENTION SYSTEM: 

 Inspection, by a qualified professional, of the bio-retention system at least twice annually, and 

following any rainfall event exceeding 2.5 inches in a 24 hour period, with maintenance or 

rehabilitation conducted as warranted by such inspection. 

 Embankments and spillways should be inspected by a qualified professional for settlement, 

erosion, seepage, animal burrows, woody vegetation, and other conditions that could degrade the 

embankment and reduce its stability for impounding water. Immediate corrective action should be 

implemented if any such conditions are found. 

 Inspect the system annually for drawdown time. If the system does not drain with 72-hours 

following a rainfall event, a qualified professional should assess the condition of the system, and 

determine measures to restore filtration function.  

 Inlet and outlet pipes, inlet and outlet structures, energy dissipation structures or practices, and 

other structural appurtenances should be inspected by a qualified professional, and corrective 

action implemented (e.g., maintenance, repairs, or replacement) as indicated by such inspection. 

 The bottoms, interior and exterior side slopes, and crest of earthen detention basins should be 

mowed, and the vegetation maintained in healthy condition, as appropriate to the function of the 

facility and type of vegetation.  

 Vegetated embankments that serve as “berms” or “dams” that impound water should be mowed at 

least once annually to prevent the establishment of woody vegetation. 

 Trash and debris should be removed from the pond and any inlet or outlet structures whenever 

observed. 

 Accumulated sediment should be removed when it significantly affects pond capacity. 

 Inspect periodically for invasive species within the system, if invasive species appear remove 
immediately. If invasive species become established then re-seeding and re-planting may be 

necessary.  

 

SEDIMENT FOREBAYS 

 Inspect at least once per year. 

 Inspect for sediment accumulation. 

 Remove all debris immediately. 

 Install and maintain a staff gage to indicate depth of sediment accumulation.  

 

ENERGY DISSIPATION STRUCTURES (RIP RAP): As Applicable 

 Inspect the outlet protection annually for damage and deterioration. Repair damages immediately. 

 If stones become displaced from the riprap areas they should be replaced immediately and 

chinked in to assure stability. Add additional riprap as needed.  Vegetation growing through the 

riprap should be eliminated at least yearly. 
 

PAVEMENT: 
 Minimize sanding. 

 Minimize application of salt for ice control. 

 Clean periodically (1-2 times per year) using a sweeper or vacuum sweeper. Vacuum sweeping is 

the preferred method. 

 

LITTER / TRASH REMOVAL: 
 Routinely patrol site for litter pick up. 
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DE-ICING AGENTS  

 To address the concerns associated with the application of chlorides and other deicing materials, 

NHDES recommends that the Owner/Operator develop a Road Salt and Deicing Minimization 

Plan for the parking lots and roadways. The plan should develop the policies that the development 

will keep in place to minimize salt and other deicer use after the project has been completed.  The 
plan should include tracking the use of salt and other deicers for each storm event and compiling 

salt use data annually. (See Anti-icing Data Form in the appendix). 

 Use sand as primary agent for driveway and access way  safety during ice and snow conditions 

 Minimize the use of salt during the winter  

 Use de-icing or anti-caking agents, added to enhance performance and application characteristics 

of sand mixtures, only as necessary and at minimum application rates. 

 Recommend using a certified Winter Operator (Green SnowPro Trained) for applying de-icing 

agents. 

 Monitor weather and apply de-icing agents based on weather conditions and temperatures.  

 

ANTI-ICING AND SALT MINIMIZATION 
 Owner to develop a Road Salt and Deicing Minimization Plan  

 Provide a written policy that the “Development” will keep in place to minimize salt and other 

deicer use after the project has been completed.  

 Use the attached form to track the use of salt and other deicers for each storm event and 
compiling salt use data annually.
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Inspection & Maintenance Table 

 

System Component / 
BMP 

Minimum 
Inspection 
Frequency 

Minimum Inspection Requirements 
Maintenance / 

Cleanout Threshold 

Bio-retention System 

 Outlet Structure 

 Inlet/Outlet Piping 

 Embankments 

 Pond Sediment  

 Trash/Debris 

 Vegetation (Veg.) 
 

 

 Drawdown Time 

Bi-Annually 

“           “ 

“           “ 

Periodically 

“           “ 

“           “ 

 

 

Annually 

See Catch Basin (CB) Requirements (Req.) 

See Outlet Structure (OS) Req. 

Check for erosion, settlement, seepage, etc. 

Check for sediment accumulation in pond 

Check for trash (in pond and structures) 

 Maintain 95% veg. (pond & slopes) 

 Maintain healthy stand of veg. 

 Invasive species  

 Check for sufficient drawdown time 

See CB Req. 

See OS Req. 

Repair immediately 

≥ 2 in. sediment  

Remove all trash/debris 

Restore veg. in-kind 

Mow when ≥ 6 in 

Remove immediately 

If system does not drain 

within a 72 hour period  

Sediment Forebay Annually 

 Check for sediment accumulation 

 Check for woody vegetation growth 

 Check for debris 

Remove/Dispose of 

accordingly 

Mow twice per year 

Remove/Dispose of 

accordingly 

Energy Dissipation (ED) 

Structures (RipRap) 
Annually 

Check for displaced stones 

Check for woody vegetation 

Replace immediately 

Remove annually 

Pavement 

 Sanding 

 Salt Applications 

 Sweep/Vacuum 

 Trash/Debris 

 

Limit use 

As Req. 

1 - 2 x’s Year 

Periodically 

 

Minimize use to prevent tracking issues 

RECORD APPLICATION RATES 

Sweep or vacuum to prevent tracking issues 

Check for trash/debris 

 

Sweep to prevent issues 

Minimize as Req. 

Sweep/Vac as needed 

Remove when noticed  

Litter / Trash Removal Periodically Check for litter and trash Remove when noticed 
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Inspection & Maintenance Checklist/Log 
 
The following page contains a blank copy of the Stormwater Management System’s Inspection 

& Maintenance Log and a Deicing Salt Quantity Use Log. These forms are provided to assist the 

owners with the inspection and maintenance of the aforementioned Stormwater Management 

System. 
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Stormwater Management System’s Inspection & Maintenance Log 

Date of Inspection/Maintenance:  Inspector:  

 
System Component 

/ BMP 
Cleaning / Repair Needed 
(List Items / Comments) 

Date of 
Cleaning/Repair 

Performed 
By 
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Deicing Salt Quantity Use Log 

 

Date Amount of Material Applied Comments 
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