
   

 

 

TFMoran, Inc. TFMoran, Inc. Seacoast Division 

48 Constitution Drive, Bedford, NH 03110 170 Commerce Way–Suite 102, Portsmouth, NH 03801 

T (603) 472-4488          www.tfmoran.com T (603) 431-2222 

 

May 25, 2022 
 
 

Rick Chellman, Chair 
City of Portsmouth Planning Board 
1 Junkins Ave, 3rd Floor 
Portsmouth, NH 03801 
 
 

RE: Planning Board Subdivision & Site Plan Review Applications 
 Proposed 3-Lot Subdivision, 437 Lafayette Road, Portsmouth, Tax Map 229, Lot 1 
 
 

Dear Mr. Chellman: 
 
On behalf of the Applicant, Artwill, LLC, TFMoran, Inc. is submitting the following plans and supporting 
documents for the above-referenced project. Hard copies of the following materials have been 
delivered to the City Planning Department and digital copies have been uploaded to the City’s online 
Land Use Application (LU-22-82) via Viewpoint: 
 

• Letter of Authorization (1 copy) 

• Site Plan Application Checklist (1 copy) 

• Subdivision Application Checklist (1 copy) 

• TAC Notice of Decision Letters (1 copy) 

• Abutters List (1 copy) & Abutters Address Labels (3 set of labels) 

• Eversource Will Serve Letter (1 copy) 

• Unitil Will Serve Letter (1 copy) 

• Road Maintenance Agreement (1 copy) 

• Drainage Report dated April 19, 2022 (1 copy) 

• Plans titled “Site Development Plans, Tax Map 229 Lot 1, Proposed 3 Lot Subdivision, 
437 Lafayette Road, Portsmouth, New Hampshire”, prepared by TFMoran, Inc., dated 
April 19, 2022, last revised May 25, 2022 (1 copy - 22”x34”) 

• Architectural Drawings, prepared by Smithfield Construction, Inc. (1 copy) 

• NHDES Sewer Connection Permit Application (1 copy) 
 
 
Project Description 
This proposal is for the subdivision of a single lot into three proposed lots, and the construction of two 
single-family dwelling units and an attached accessory dwelling unit. Other improvements associated 
with this project include, but not limited to grading, utility installation, stormwater management, 
landscaping, and paving. The existing lot is located at 437 Lafayette Road and is identified on the City 
of Portsmouth Assessor’s Map 229 as Lot 1, and is approximately 65,365 sf (1.50 ac) in size. The site 
is located in the Single Residence B (SRB) Zone and currently contains one single-family residential 
building and a detached garage.  
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The site is bordered by Lafayette Road to the west, Andrew Jarvis Drive to the north, Artwill Avenue to 
the south, and Saint Nicholas Greek Orthodox Church to the east. The immediate area surrounding the 
site consists primarily of residential buildings, while the Portsmouth High School is located at the end of 
Andrew Jarvis Drive approximately 500 feet to the east.  
 
Based on our review of the City of Portsmouth’s Zoning Ordinance, Site Plan Review Regulations, and 
Subdivision Regulations, it is our understanding that this project requires the following Planning Board 
approvals: 

• Site Plan Review 

• Subdivision Review 

• Conditional Use Permit for an Attached Accessory Dwelling Unit (AADU) 

 

Previous Review & Comments 
This project has had reviews and/or meetings with City Staff and the Technical Advisory Committee 
(TAC). A list of our meetings to dates is shown below: 
 

• March 8, 2022 –TAC Work Session Meeting (received preliminary comments) 

• May 3, 2022 – TAC Meeting (received approval to proceed to Planning Board) 

 

Comments were received from TAC on May 2, 2022 prior to the TAC Meeting. These comments were 

discussed during the meeting and strategies for resolving each item were addressed. To facilitate your 

review of the materials submitted, we have provided TAC’s comments below, along with our responses, 

which are shown in bold blue italics. 

 

Comments Received from TAC on May 2, 2022 
 
Items to be addressed prior to Planning Board approval: 

1. Gas line to be installed under Artwill Ave and service shall come from that side. 

A new gas main will be installed on Artwill Avenue with service connections made to the 

proposed houses on Lot 1 and Lot 3. The proposed gas main will connect to an existing 

gas main located in Lafayette Road at the intersection of Artwill Avenue and Lafayette 

Road. Unitil has reviewed our plan and approved the layout. Please see sheet C-05. 

2. Ensure easements are provided for access across all proposed lots. 

Access easements are provided for all proposed lots and are shown and described on 

the Subdivision Plan. Please see sheet S-03. 

3. Provide maintenance agreement for proposed road maintenance. 

A road maintenance agreement is provided with this submittal.  

4. Provide an easement plan that identifies each easement with a unique identifier and 

corresponds to an easement table. 

Existing and proposed easements are shown and described on the Subdivision Plan. 

After discussing this matter with TAC at the May 2, 2022 meeting, it was determined that 

a separate Easement Plan is not necessary. Please see sheet S-03. 

 





EH
Civil  Engineers

Structural  Engineers
Traffic  Engineers
Land Surveyors
Landscape Architects
Scientists

Letter of Authorization

Ntw
HAMPSHIRE_an_

I, Joeseph Caldarola of Artwill, LLC, PO Box 370, Portsmouth, NH, hereby authorize TFMoran,
Inc.,170 Commerce Way, Suite 102, Portsmouth, NH, to act on my behalf concerning property
owned by Artwill, LLC, located at 437 Lafayette Road, Portsmouth, NH, known as Tax Map
229, Lot  1.

I hereby appoint TFMoran, Inc. as my agent to act on my behalf in the review process, to include
any required signatures.

Client Name

TFMoran,  lnc.
48 Constitution  Drive,  Bed ford,  NH  03110
NH 03801
T(603) 472-4488            www.tfrooran.com

TFMoran, lnc. Seacoast Division
170  Commeroe  WayLSuite  102,  Portsmouth,
T(603) 431-2222
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City of Portsmouth, New Hampshire 

Site Plan Application Checklist 
 

 

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning 
Board review. The checklist is required to be completed and uploaded to the Site Plan application in the City’s online permitting system. A pre-
application conference with a member of the planning department is strongly encouraged as additional project information may be required 
depending on the size and scope. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of all site plan 
review requirements. Please refer to the Site Plan review regulations for full details. 

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall 
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver requests must be submitted 
in writing with appropriate justification.  

Name of Applicant: __________________________________ Date Submitted: ______________________  

Application # (in City’s online permitting): ____________________________________  

Site Address: ____________________________________________________________ Map: ______ Lot: _______ 

 
Application Requirements 

 Required Items for Submittal Item Location  
(e.g. Page or  

Plan Sheet/Note #) 

Waiver 
Requested 

 Complete application form submitted via the City’s web-based 
permitting program (2.5.2.1(2.5.2.3A) 

 N/A 

 All application documents, plans, supporting documentation and 
other materials uploaded to the application form in viewpoint in 
digital Portable Document Format (PDF). One hard copy of all plans 
and materials shall be submitted to the Planning Department by the 
published deadline.  
(2.5.2.8) 

 N/A 

 

Site Plan Review Application Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Statement that lists and describes “green” building components and 
systems.  
(2.5.3.1B) 

  

 Existing and proposed gross floor area and dimensions of all 
buildings and statement of uses and floor area for each floor. 
(2.5.3.1C) 

 N/A 

 Tax map and lot number, and current zoning of all parcels under Site 
Plan Review. 
(2.5.3.1D) 

 N/A 

Artwill, LLC 4/19/2022

LU-22-82

437 Lafayette Road 229 1

 Submitted via
Viewpoint

 Submitted digitally via
Viewpoint, and one
hard copy submitted
to Planning Dept.

 

N/A N/A

C-03

 S-01 (Existing)
C-03 (Proposed)

https://portsmouthnh.viewpointcloud.com/categories/1076/record-types/6420
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Site Plan Review Application Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Owner’s name, address, telephone number, and signature. Name, 
address, and telephone number of applicant if different from owner. 
(2.5.3.1E) 

 N/A 

 Names and addresses (including Tax Map and Lot number and 
zoning districts) of all direct abutting property owners (including 
properties located across abutting streets) and holders of existing 
conservation, preservation or agricultural preservation restrictions 
affecting the subject property. 
(2.5.3.1F) 

 N/A 

 Names, addresses and telephone numbers of all professionals 
involved in the site plan design. 
(2.5.3.1G) 

 N/A 

 List of reference plans. 
(2.5.3.1H) 

 N/A 

 List of names and contact information of all public or private utilities 
servicing the site. 
(2.5.3.1I) 

 N/A 

 

Site Plan Specifications 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Full size plans shall not be larger than 22 inches by 34 inches with 
match lines as required, unless approved by the Planning Director.. 
(2.5.4.1A) 

Required on all plan 
sheets 

N/A 

 Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be 
included on all plans. 
(2.5.4.1B) 

Required on all plan 
sheets 

N/A 

 GIS data should be referenced to the coordinate system New 
Hampshire State Plane, NAD83 (1996), with units in feet. 
(2.5.4.1C) 

 N/A 

 Plans shall be drawn to scale and stamped by a NH licensed civil 
engineer.  
(2.5.4.1D) 

Required on all plan 
sheets 

N/A 

 Wetlands shall be delineated by a NH certified wetlands scientist 
and so stamped. (2.5.4.1E) 

 N/A 

 Title (name of development project), north point, scale, legend. 
(2.5.4.2A) 

 N/A 

 Date plans first submitted, date and explanation of revisions. 
(2.5.4.2B) 

 N/A 

 Individual plan sheet title that clearly describes the information that 
is displayed.  
(2.5.4.2C) 

Required on all plan 
sheets 

N/A 

 Source and date of data displayed on the plan. 
(2.5.4.2D) 

 N/A 

 
C-00

 
S-01

 C-00

 S-01 & S-03

 C-01

 

 

 

 

No wetlands within
project vicinity

 All plan sheets

 C-00

 

 S-01

S-01
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Site Plan Specifications – Required Exhibits and Data 
 Required Items for Submittal Item Location 

(e.g. Page/line or 
Plan Sheet/Note #) 

Waiver 
Requested 

 
 
 
 
 

1. Existing Conditions: (2.5.4.3A) 
• Surveyed plan of site showing existing natural and built features; 
• Existing building footprints and gross floor area; 
• Existing parking areas and number of parking spaces provided; 
• Zoning district boundaries; 
• Existing, required, and proposed dimensional zoning 

requirements including building and open space coverage, yards 
and/or setbacks, and dwelling units per acre; 

• Existing impervious and disturbed areas; 
• Limits and type of existing vegetation; 
• Wetland delineation, wetland function and value assessment 

(including vernal pools); 
• SFHA, 100-year flood elevation line and BFE data, as required. 

  

 
 

2. Buildings and Structures: (2.5.4.3B) 
• Plan view: Use, size, dimensions, footings, overhangs, 1st fl. 

elevation;  
• Elevations: Height, massing, placement, materials, lighting, 

façade treatments; 
• Total Floor Area; 
• Number of Usable Floors; 
• Gross floor area by floor and use. 

  

 
 

3. Access and Circulation: (2.5.4.3C) 
• Location/width of access ways within site; 
• Location of curbing, right of ways, edge of pavement and 

sidewalks; 
• Location, type, size and design of traffic signing (pavement 

markings); 
• Names/layout of existing abutting streets; 
• Driveway curb cuts for abutting prop. and public roads; 
• If subdivision; Names of all roads, right of way lines and 

easements noted; 
• AASHTO truck turning templates, description of minimum vehicle 

allowed being a WB-50 (unless otherwise approved by TAC). 

  

 
 

4. Parking and Loading: (2.5.4.3D) 
• Location of off street parking/loading areas, landscaped 

areas/buffers; 
• Parking Calculations (# required and the # provided). 

  

 
 

5. Water Infrastructure: (2.5.4.3E) 
• Size, type and location of water mains, shut-offs, hydrants & 

Engineering data; 
• Location of wells and monitoring wells (include protective radii). 

  

 
 

6. Sewer Infrastructure: (2.5.4.3F) 
• Size, type and location of sanitary sewage facilities & 

Engineering data, including any onsite temporary facilities 
during construction period. 

  

 

S-01 & S-03

 

- Plan sheet C-03
-Architectural Drawings

 

C-03 & C-09

 
C-03

 
S-01 & C-05

 
S-01 & C-05
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 
 
 

7. Utilities: (2.5.4.3G) 
• The size, type and location of all above & below ground utilities; 
• Size type and location of generator pads, transformers and other 

fixtures. 

  

 8. Solid Waste Facilities: (2.5.4.3H)   

 • The size, type and location of solid waste facilities.   

 
 

9. Storm water Management: (2.5.4.3I) 
• The location, elevation and layout of all storm-water drainage. 
• The location of onsite snow storage areas and/or proposed off-

site snow removal provisions. 
• Location and containment measures for any salt storage facilities 
• Location of proposed temporary and permanent material storage 

locations and distance from wetlands, water bodies, and 
stormwater structures. 

  

 
 

10. Outdoor Lighting: (2.5.4.3J) 
• Type and placement of all lighting (exterior of building, parking lot 

and any other areas of the site) and photometric plan. 

  

 11. Indicate where dark sky friendly lighting measures have 
been implemented. (10.1) 

  

 
 
 

12. Landscaping: (2.5.4.3K) 
• Identify all undisturbed area, existing vegetation and that 

which is to be retained; 
• Location of any irrigation system and water source. 

  

 
 

13. Contours and Elevation: (2.5.4.3L) 
• Existing/Proposed contours (2 foot minimum) and finished 

grade elevations. 

  

 
 

14. Open Space: (2.5.4.3M) 
• Type, extent and location of all existing/proposed open space.  

  

 15. All easements, deed restrictions and non-public rights of 
ways.    (2.5.4.3N) 

  

 16. Character/Civic District (All following information shall be 
included): (2.5.4.3P) 
• Applicable Building Height (10.5A21.20 & 10.5A43.30); 
• Applicable Special Requirements (10.5A21.30); 
• Proposed building form/type (10.5A43); 
• Proposed community space (10.5A46). 

  

 17. Special Flood Hazard Areas (2.5.4.3Q) 
• The proposed development is consistent with the need to 

minimize flood damage; 
• All public utilities and facilities are located and construction to 

minimize or eliminate flood damage; 
• Adequate drainage is provided so as to reduce exposure to 

flood hazards. 

  

 
S-01, C-05, C-11

N/A (Residential Trash Pickup)

 
C-03: Snow storage
C-04: Stormwater design
C-11: Stormwater design

N/A

N/A

 
S-01, C-02, C-06, C-15

 
S-01, C-04

 
S-01, S-03, C-03

 S-01 & S-03

N/A

N/A
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Other Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Traffic Impact Study or Trip Generation Report, as required. 
(3.2.1-2) 

  

 Indicate where Low Impact Development Design practices have 
been incorporated. (7.1) 

  

 Indicate whether the proposed development is located in a wellhead 
protection or aquifer protection area. Such determination shall be 
approved by the Director of the Dept. of Public Works. (7.3.1) 

  

 Stormwater Management and Erosion Control Plan. 
(7.4) 

  

 Inspection and Maintenance Plan (7.6.5)   
 

Final Site Plan Approval Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 All local approvals, permits, easements and licenses required, 
including but not limited to: 

• Waivers; 
• Driveway permits; 
• Special exceptions; 
• Variances granted; 
• Easements; 
• Licenses. 

(2.5.3.2A) 

  

 Exhibits, data, reports or studies that may have been required as 
part of the approval process, including but not limited to: 

• Calculations relating to stormwater runoff; 
• Information on composition and quantity of water demand 

and wastewater generated; 
• Information on air, water or land pollutants to be 

discharged, including standards, quantity, treatment 
and/or controls; 

• Estimates of traffic generation and counts pre- and post-
construction; 

• Estimates of noise generation; 
• A Stormwater Management and Erosion Control Plan; 
• Endangered species and archaeological / historical studies; 
• Wetland and water body (coastal and inland) delineations; 
• Environmental impact studies. 

(2.5.3.2B) 

  

 A document from each of the required private utility service 
providers indicating approval of the proposed site plan and 
indicating an ability to provide all required private utilities to the 
site. 
(2.5.3.2D) 

  

N/A

-C-05 (Drainage Plan)
-Drainage Report 

 Drainage Report
Appendix J
(NHDES OneStop Map)

 -C-05, C-07, C-08, C-10
-Drainage Report

 Drainage Report Appendix L

 

C-00

 
a. Drainage Report
b. NHDES Sewer
Connection Application
and Water Demand
Report to be provided at
Planning Board submittal.
c. N/A
d. N/A
e. N/A
f. C-04, C-07, C-08; and
Drainage Report
g. N/A
h. N/A
i. N/A

a.

b.

c.

d.

e.

f.
g.

h.
i.

 
Will Serve Letters
(Eversource and Unitil)
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CITY OF PORTSMOUTH 




Planning Department
1 Junkins Avenue 
Portsmouth, New

Hampshire 03801 
(603) 610-7216 


 
 


 
 


TECHNICAL ADVISORY COMMITTEE
May 9, 2022




Artwill, LLC
PO Box 370
Portsmouth , New Hampshire 03801


RE: Preliminary and Final Subdivision approval for property located at 437 Lafayette Road
(LU-22-82)


Dear Property Owner:


The Technical Advisory Committee, at its regularly scheduled meeting of Thursday, May 3,
2022, considered your application for Preliminary and Final Subdivision approval to
subdivide one existing lot with 65,365 square feet of lot area and 123.92 of frontage on
Lafayette Road and 336.61 feet of frontage on Andrew Jarvis Drive into three lots as follows:
Proposed Lot 1 with 18,434 square feet of lot area and 123.92 feet of frontage on Lafayette
Road and 129.57 feet of frontage on Andrew Jarvis Drive, Proposed Lot 2 with 16,606
square feet of lot area and 102.04 feet of frontage on Andrew Jarvis Drive, and Proposed
Lot 3 with 30,325 square feet of lot area and 107 feet of frontage on Andrew Jarvis Drive.
 Said property is shown on Assessor Map 229 Lot 1 and lies within the Single Residence B
(SRB) District.   As a result of said consideration, the Committee voted to recommend
approval to the Planning Board with the following stipulations:


Items to be addressed prior to Planning Board approval:

1. Access easements will be will be provided to allow access across all proposed lots for
travel along Artwill Ave.

2. A maintenance agreement will be provided for proposed Artwill Ave. maintenance.

3. All easements will be identified with unique identifiers and corresponding easement table
that lists all easements and their purpose.

4. Gas line is to be installed under Artwill Ave and service shall come from the new line and
explore feasibility of servicing the existing unit from Artwill Ave.


This matter will be placed on the agenda for the Planning Board meeting scheduled for
Thursday, June 16, 2022. One (1) hard copy of all plans and supporting reports and
exhibits as well as an updated electronic file (in a PDF format) must be filed in the Planning
Department and uploaded to the online permit system no later than Wednesday, May 25,
2022.


Per Section 2.5 of the Site Plan Regulations, a site plan review application to the Planning
Board must include all applicable information and supporting materials including but not
limited to the following items:
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Full updated plan set
Draft Easements
Drainage Analysis
Traffic Studies 
Etc. 

All comments, corrections, and conditions identified as “Items to be addressed
before Planning Board submittal’ must be resolved/corrected for the Planning Board
application submittal to be deemed complete. 


The minutes and audio recording of this meeting are available by contacting the Planning
Department.


Very truly yours,





Beverly Mesa-Zendt,
Planning Director


cc:

Justin Macek, TF Moran, Inc.
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45407-120

Map Lot

PO Box 370

PORTSMOUTH, NH 03801

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

PO BOX 4545

PORTSMOUTH, NH 03802

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

170 Commerce Way - Suite 102

Portsmouth, NH 03801
Civil Engineers / Surveyor TFMoran, Inc.

230 25 TERRY A. & ANDREA C. SMITH

231 1 VINCENT A. & ALICIA B. RICCO

Smithfield Construction
437 Lafayette Road, Portsmouth, NH

Assessors Map
  Abutter Name    Mailing Address

230 23A FRIENDS OF LAFAYETTE HOUSE

229 4 KARONA LLC

229 5 KRISTIN M. & CHRISTOPHER M. CHASE

229 1 Artwill

229 2
ST. NICHOLAS GREEK ORTHODOX 

CHURCH

230 24
CHURCH OF JESUS CHRIST                                         

C/O TAX DIVISION

231 59 CINDI S. BLANCHETTE





MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

]

~

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

]

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=34.25'

TOW=33.08'

BASEMENT FFE=25.50

T

ADU

FFE=34.00'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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jmacek
Callout
LOCATION 272/1
INSTALL 1PH RISER
INSTALL DOUBLE RUN 3" CONDUIT TO XFMR 272/1T1
INSTALL +/-165' PRIMARY URD

jmacek
Callout
LOCATION 272/1T1J1
INSTALL JBOX
INSTALL 200A SERVICE

jmacek
Callout
LOCATION 272/1T1J2
INSTALL JBOX
INSTALL 200A SERVICE

jmacek
Callout
LOCATION 272/1T1
INSTALL 25KVA XFMR
INSTALL DOUBLE RUN 3" CONDUIT TO JBOXES J1 AND J2



 

     

      

 

 

 

 

  

CUSTOMER ENERGY SOLUTIONS 

325 West Road 

Portsmouth, NH 03801 

T 888.486.4845 www.unitil.com  

 

February 24, 2022 

 

Artwill LLC  

PO Box 267 

Portsmouth NH 03802-0267 

 

RE: Natural Gas Availability to 437 Lafayette Rd Portsmouth NH Project 

 

Dear Mr. Caldarola 

 

Unitil’s natural gas division has reviewed the requested site for natural gas service. 

 

Unitil hereby confirms natural gas service will be available to 437 Lafayette Rd Portsmouth 

NH Project, to serve two single family homes. 

 

Installation is pending an authorized installation agreement with Artwill, LLC and a street 

opening approval from the City of Portsmouth 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 



  
 

Transfer Stamps: $0.00 
Non-Contractual Transfer 

 

 

 

 

 

 

 

 

 

 

ACCESS AND UTILITY EASEMENT AGREEMENT 

 
This Access and Utility Easement Agreement is made by and between Artwill LLC, a New 

Hampshire Limited Liability Company, of 437 Lafayette Road, Portsmouth, NH 03801, Karona 
LLC, a New Hampshire Limited Liability Company, of 36 Artwill Avenue, Portsmouth, NH 
03801, and Christopher M. Chase and Kristin M. Chase, a married couple, of 34 Artwill Avenue, 
Portsmouth, NH 03801 (“Chase”) 
 

WITNESSETH 

 
WHEREAS, Artwill LLC is the owner of three (3) parcels of land with the buildings 

thereon located in the City of Portsmouth, County of Rockingham, State of New Hampshire, 
identified as “Lot 1”, “Lot 2”, and “Lot 3” on a subdivision plan entitled, “Tax Map 229, Lot 1 
Subdivision Plan Proposed 3-Lot Subdivision 437 Lafayette Road, Portsmouth, New Hampshire 
County of Rockingham Owned by Artwill LLC”, dated April 19, 2022, as revised May 25, 2022 
or, and recorded in Rockingham County Registry of Deeds (the “RCRD”) as Plan #D-
__________________ (the “Subdivision Plan”).  See Warranty Deed, dated September 27, 2021, 
and recorded in the RCRD at Book 6334, Page 455; and  
 

WHEREAS, Karona LLC is the owner of real property at 36 Artwill Avenue, Portsmouth, 
NH 03801, identified on Portsmouth Tax Map 229 as Lot 4 (the “Karona Property”).  See 

Foreclosure Deed, dated May 18, 2017, recorded in the RCRD at Book 5821, Page 1630; and 
 

WHEREAS, Chase is the owner of real property at 34 Artwill Avenue, Portsmouth, NH 
03801, identified on Portsmouth Tax Map 229, as Lot 5 (the “Chase Property”).  See Warranty 
Deed, dated March 3, 2015, recorded in the RCRD at Book 5599, Page 0453; and 

 
WHEREAS, Lot 1, Lot 2, Lot 3, the Karona Property and the Chase Property are all 

accessed by a private street known referred to and known as “Artwill Avenue”, as shown on the 
Subdivision Plan; and 

 
WHEREAS, Artwill Avenue comprises portions of Lot 1, Lot 2, and Lot 3 as shown on 

the Subdivision Plan; and 
 



  
 

WHEREAS, Artwill LLC is the owner of Artwill Avenue by virtue of its ownership of Lot 
1, Lot 2 and Lot 3; and 
 

WHEREAS, Artwill LLC wishes to enter into an agreement with Karona LLC and Chase 
to clarify, grant, reserve and agree upon certain easement rights and landowner obligations in 
Artwill Avenue relative to access and utilities.   
 

NOW THEREFORE, in consideration for the mutual covenants, promises and 
representations contained herein and other good and valuable consideration, the Parties hereby 
enter into the following Access and Utility Easement Agreement. 
 
I. ACCESS EASEMENTS 

 
A. Reservation of Access Easement for Lot 2  

 
Artwill LLC hereby reserves a perpetual access easement for the benefit of Lot 2 and its 

future owners across Lot 1 to pass and repass by vehicle, foot, and other lawful modes of 
transportation over that portion of Artwill Avenue that is located within the boundaries of Lot 1.  
This access easement right shall be held in common with the future owner of Lot 3, Karona LLC 
and Chase.  

 

B. Reservation of Access Easement for Lot 3 

 
Artwill LLC hereby reserves a perpetual access easement for the benefit of Lot 3 and its 

future owners across Lot 1 and Lot 2 to pass and repass by vehicle, foot, and other lawful modes 
of transportation over that portion of Artwill Avenue that is located within the boundaries of Lot 
1 and Lot 2.  This access easement right shall be held in common with the future owner of Lot 2, 
Karona LLC, and Chase. 

 

C. Access Easement for Chase Property  

 
Chase shall have a perpetual access easement across Lot 1 and Lot 2 to pass and repass by 

vehicle, foot, and other lawful modes of transportation over that portion of Artwill Avenue that is 
located within the boundaries of Lot 1 and Lot 2.  This access easement right shall be held in 
common with the future owners of Lot 2 (as to access across Lot 1) and Lot 3, and Karona LLC. 

 
D. Access Easement for Karona LLC Property 

 

Karona LLC shall have a perpetual access easement across Lot 1, Lot 2, and Lot 3 to pass 
and repass by vehicle, foot, and other lawful modes of transportation over that portion of Artwill 
Avenue that is located within the boundaries of Lot 1, Lot 2 and Lot 3.  This access easement right 
shall be held in common with the future owners of Lot 2 (as to access across Lot 1), Lot 3 (as to 
access across Lot 1 and Lot 2), and Chase (as to access across Lot 1 and Lot 2).  

 

 
 



  
 

E. Easement Area Maintenance Responsibilities 

 
The owners of Lot 1, Lot 2, Lot 3, the Chase Property and the Karona LLC Property (each 

a “Lot Owner” and collectively the “Lot Owners”) shall be equally responsible to: 
 

(1) Remove snow, ice and debris from Artwill Avenue in a timely fashion if such service 
is not provided for by the City of Portsmouth; 

 
(2) Periodically inspect and assess the condition of Artwill Avenue; 

 
(3) Maintain, repair, replace and improve Artwill Avenue as necessary, in accordance with 

City standards for roadway maintenance, repair, replacement and/or improvement 
standards, to provide for safe and convenient access; and 

 
(4) Prohibit any encroachments from being located within Artwill Avenue that would 

interfere with, frustrate, or make difficult the intended use of the street as contemplated 
herein; and 

 
(5) Contribute equally to the costs associated with performing the obligations set forth 

herein. 
 

F. Easement Area Financial Responsibilities 

 
The Lot Owners shall be equally financially responsible for the necessary maintenance, 

repair, replacement and improvement of Artwill Avenue, except as otherwise provided for herein.  
If any Lot Owner incurs a greater share of costs associated with necessary maintenance, repair, 
replacement or improvement of the street as a result of any other Lot Owner’s failure to contribute 
its share of the costs, the Lot Owner(s) paying the greater share of costs shall be entitled to 
reimbursement from the other Lot Owner(s) for their proportionate share of the costs within thirty 
(30) days of delivering written notice of the costs incurred together with receipts or other 
reasonable evidence thereof.  If any written request for reimbursement remains unpaid beyond 
thirty (30) days from when written notice was delivered, the Lot Owner paying the greater share 
of costs may bring legal action to collect the unpaid balance against the other Lot Owner and shall 
be entitled to a lien for the same.  The prevailing party in any such action shall be entitled to 
reasonable costs and attorney fees incurred.   
 
II. UTILITY EASEMENTS 

 
A. Wastewater Discharge  

 
1. Reservation of Easement for Lot 2 to Force Main 

 
Artwill LLC hereby reserves a perpetual easement for the benefit of Lot 2 to discharge 

wastewater through the Force Main running through that portion of Artwill Avenue located within 
the boundaries of Lot 1.  This easement right shall be held in common with the owners of the 
benefiting lots, as that term is more specifically defined below in Section 5.  If any damage or 



  
 

disturbance is caused to any portion of Artwill Avenue as a result of the owner of Lot 2 exercising 
its easement rights, including but not limited to maintenance or repair of any sewer pipe benefiting 
Lot 2, the owner shall comply with the obligations set forth in Section I.E(3) above, which is 
hereby incorporated by reference. 

 

2. Reservation of Easement for Lot 3 to Force Main 

 
Artwill LLC hereby reserves a perpetual easement for the benefit of Lot 3 to discharge 

wastewater through the Force Main running through that portion of Artwill Avenue located within 
the boundaries of Lot 1 and Lot 2.  This easement right shall be held in common with the owners 
of the benefiting lots, as that term is more specifically defined below in Section 5.  If any damage 
or disturbance is caused to any portion of Artwill Avenue as a result of the owner of Lot 2 
exercising its easement rights, including but not limited to maintenance or repair of any sewer pipe 
benefiting Lot 2, the owner shall comply with the obligations set forth in Section I.E(3) above, 
which is hereby incorporated by reference 

 
3. Reservation of Easement for Chase Property to Force Main 

 
Artwill LLC hereby reserves a perpetual easement for the benefit of the Chase Property to 

install a sewer pipe through Lot 1 to connect to the Force Main, to discharge wastewater through 
the Force Main running through that portion of Artwill Avenue located within the boundaries of 
Lot 1, and to maintain, repair, replace and improve said sewer line.  The right to discharge 
wastewater through the Force Main shall be held in common with the owners of the other 
benefiting lots.   

 
 The easement area shall be five feet (5’) in width on either side of the sewer pipe running 
through Lot 1 to the point of connection to the Force Main.  The owner of the Chase Property shall 
be responsible for restoring any damage or disturbance caused to Lot 1 after exercising their rights 
within the easement area and shall comply with the obligations set forth in Section I.E(3) above, 
which is hereby incorporated by reference. 

 
4. Reservation of Easement for Karona LLC Property to Force Main 

 
Artwill LLC hereby reserves a perpetual easement for the benefit of the Karona LLC 

Property to install a sewer pipe through Lot 2 to connect to the Force Main, to discharge wastewater 
through the Force Main running through that portion of Artwill Avenue located within the 
boundaries of Lot 1 and Lot 2, and to maintain, repair, replace and improve said sewer line.  The 
right to discharge wastewater through the Force Main shall be held in common with the owners of 
the other benefiting lots. 
 

The easement area shall be five feet (5’) in width on either side of the sewer pipe running 
through Lot 2 to the point of connection with the Force Main.  The owner of the Karona LLC 
Property shall be responsible for restoring any damage or disturbance caused to Lot 2 after 
exercising their rights within the easement area and shall comply with the obligations set forth in 
Section I.E(3) above, which is hereby incorporated by reference. 
 



  
 

5. Easement in Common to Force Main 

 

The owners of the benefiting lots (individually a “Lot Owner” and collectively the “Lot 
Owners”) shall have an easement in common with one another a width of feet (5’) on either side 
of the Force Main through Lot 1, Lot 2, and Lot 3 to perform necessary maintenance, repair, 
replacement and improvement to the Force Main.  The Lot Owners shall be collectively 
responsible for performing necessary maintenance, repair, replacement and improvement to the 
Force Main.    

 
For purposes of Section II of this Easement Agreement, “benefiting lots” shall mean those 

lots those that are actually connected to and discharge wastewater through the Force Main.   

 

Any portions of Lot 1, Lot 2 or Lot 3 that are damaged or disturbed as a result of performing 
necessary maintenance, repair, replacement and improvement to the Force Main shall be restored 
by the Lot Owners within a reasonable time, in accordance with Section I.A(3) above, which is 
hereby incorporated by reference. 

 
Each Lot Owner shall be individually responsible for the maintenance, repair, replacement 

and improvement of any sewer line or portion thereof benefiting their lot to the point of connection 
to the Force Main and any costs associated therewith. 

 
6. Easement Area Maintenance Responsibilities 

 
The owners of the benefiting lots shall be equally responsible to: 

 
(a) Periodically inspect and assess the condition of the Force Main; 

 
(b) Maintain, repair, replace and improve the Force Main as necessary so that it 

functions properly for its intended purpose; 
 

(c) Prohibit any encroachments from being located within Artwill Avenue that would 
interfere with, frustrate, or make difficult access, maintenance, repair, replacement 
and improvement of the Force Main; 

 
(d) Contribute to the costs associated with performing the obligations set forth herein. 

 
 Any owner of a benefiting lot causing damage to the Force Main shall be responsible to the 
owners of the other benefiting lots for any repair costs. 
 

7. Easement Area Financial Responsibilities 

 
The owners of the benefiting lots shall be equally financially responsible for the 

maintenance, repair, replacement and improvement of the Force Main, except as otherwise 
provided for herein.  If any owner of a benefiting lot incurs a greater share of costs associated with 
necessary maintenance, repair, replacement or improvement of the Force Main as a result of any 
other benefiting lot owner’s failure to contribute its share of the costs, the owner of the benefiting 



  
 

lot paying the greater share of costs shall be entitled to reimbursement from the other benefiting 

lot owners for their proportionate share of the costs within thirty (30) days of delivering written 
notice of the costs incurred together with receipts or other reasonable evidence thereof.  If any 
written request for reimbursement remains unpaid beyond thirty (30) days from when written 
notice was delivered, the owner of the benefiting lot paying the greater share of costs may bring 
legal action to collect the unpaid balance against the other benefiting lot owners and shall be 
entitled to a lien for the same.  The prevailing party in any such action shall be entitled to 
reasonable costs and attorney fees incurred.   
 

B. Electricity 

 

1. Reservation of Reciprocal Easements for Lot 1 and Lot 2 

 

Artwill LLC hereby reserves perpetual easements that are reciprocal in nature benefiting 
and burdening Lot 1 and Lot 2 for purposes of drawing electricity from any underground electric 
lines installed along the common boundary of Lot 1 and Lot 2.  Said easements shall be subject to 
any future restrictions and obligations placed upon Lot 1, Lot 2 and Lot 3 by the utility company 
as a condition of supplying electricity through the underground electric lines.   

 

2. Reservation of Easement for Lot 3 

 

Artwill LLC hereby reserves a perpetual easement for the benefit of Lot 3 for the purpose 
of drawing electricity from any underground electric lines installed along the common boundary 
of Lot 1 and Lot 2.  The benefit of said easement shall be held in common with the owners of Lot 
1 and Lot 2 and shall be subject to any future restrictions and obligations placed upon Lot 1, Lot 
2 and Lot 3 by the utility company as a condition of supplying electricity through the underground 
electric lines.   
 

III. MISCELLANOUS 

 

A. Written Notice 

 

Any written notice required under this Easement Agreement shall be valid if sent by 
certified mail or hand-delivered to the Party’s last known address listed with the City of 
Portsmouth Assessing Department. 

 

B. Amendment 

 

This Easement Agreement and the rights contained herein may only be amended by written 
agreement of the Party(ies) that would be affected thereby, which agreement shall be recorded in 
the Rockingham County Registry of Deeds.   

 
 
 
 
 



  
 

 
C. Bind and Inure 

 
This Easement Agreement and the rights and obligations contained herein shall be binding 

upon and inure to the benefit of the Parties hereto and their respective heirs, successors and assigns. 
 
D. Non-Contractual Transfer 
 
This foregoing is a non-contractual transfer that is exempt from the New Hampshire Real 

Estate Transfer Tax pursuant to RSA 78-B:2, IX. 
 

[SEPARATE SIGNATURE PAGES TO FOLLOW] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

Executed this           day of _______________, 2022. 
 
       
      ARTWILL LLC 

 
 

_______________________________________ 
      Joseph S. Caldarola, Member/Manager 
      Duly Authorized 
 
 
      ______________________________________ 
      Nicola Douglass, Member/Manager 
      Duly Authorized 
 
STATE OF NEW HAMPSHIRE 
COUNTY OF ROCKINGHAM                                                              
 
  This __________day of _________________, 2022 personally appeared, Joseph S. 
Caldarola and Nicola Douglass, in their capacities as members/managers of Artwill LLC, duly 
authorized, known to me, or satisfactorily proven, to be the persons whose names are subscribed 
to the foregoing instrument and acknowledged that they executed the same for the purposes therein 
contained. 

 

       Before me, 
 
 
       ________________________________________ 

Notary Public: 
Commission expires: 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

Executed this           day of _______________, 2022. 
 
       
      KARONA LLC 

 
 

_______________________________________ 
      [Insert Name] [Insert Title, Duly Authorized] 
    
       
       
 
STATE OF NEW HAMPSHIRE 
COUNTY OF ROCKINGHAM                                                              
 
  This __________day of _________________, 2022 personally appeared, 
______________________________, in their capacity as member/manager of Karona LLC, duly 
authorized, known to me, or satisfactorily proven, to be the persons whose names is subscribed to 
the foregoing instrument and acknowledged that they executed the same for the purposes therein 
contained. 

 

       Before me, 
 
 
       ________________________________________ 

Notary Public: 
Commission expires: 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

Executed this           day of _______________, 2022. 
 
     

 
 

_______________________________________ 
      Kristin M. Chase 
 
      ______________________________________ 
      Christopher M. Chase 
 
STATE OF NEW HAMPSHIRE 
COUNTY OF ROCKINGHAM                                                              
 
  This __________day of _________________, 2022 personally appeared, Christopher M. 
Chase and Kristin M. Chase, known to me, or satisfactorily proven, to be the persons whose names 
are subscribed to the foregoing instrument and acknowledged that they executed the same for the 
purposes therein contained. 

 

       Before me, 
 
 
       ________________________________________ 

Notary Public: 
Commission expires: 

 

 



  

 

Project #45407.120 

 

DRAINAGE ANALYSIS 
 
 
 
 

F O R  
 
 

Proposed 3 Lot 
Subdivision  

 
 

437  Lafayet te  Road 
Por tsmouth ,  NH 

Rock ingham County  
 

Tax Map 229,  Lot  1  
 
 

Apr i l  19,  2022 
Last  Revised August  25,  2021 

Revised on Month 0 ,  2020 
 
 
 

P r e p a r e d  B y :  
 
 

 

 
  



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This Page Is Intentionally Blank)  



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

   

 

Contents 
1.0 - SUMMARY & PROJECT DESCRIPTION 1 

2.0 - CALCULATION METHODS 1 

3.0 – EXISTING SITE CONDITIONS 2 

4.0 - PRE-DEVELOPMENT CONDITIONS 3 

5.0 - POST-DEVELOPMENT CONDITIONS 3 

6.0 – REGULATORY COMPLIANCE 4 

6.1 – ALTERATION OF TERRAIN (AOT) CRITERIA ........................................................................... 4 

7.0 – BEST MANAGEMENT PRACTICES 5 

7.1 – TEMPORARY PRACTICES ................................................................................................................. 5 

7.2 – PERMANENT PRACTICES ................................................................................................................ 6 

7.3 – BEST MANAGEMENT PRACTICE EFFICIENCIES ..................................................................... 6 

7.3.1 – LID PRACTICES ................................................................................................................................. 7 

8.0 – CONCLUSION 7 

APPENDIX A – EXTREME PRECIPITATION RATES  

APPENDIX B – PRE-DEVELOPMENT CALCULATIONS  

APPENDIX C – PRE-DEVELOPMENT CALCULATIONS (10-YEAR STORM EVENT)  

APPENDIX D – POST-DEVELOPMENT CALCULATIONS  

APPENDIX E – POST-DEVELOPMENT CALCULATIONS (10-YEAR STORM EVENT)  

APPENDIX F - BMP WORKSHEETS  

APPENDIX G - RIRPRAP CALCULATIONS  

APPENDIX H - NRCS WEB SOILS SURVEY     

APPENDIX I - TEST PIT LOGS & INFILTRATION CALCULATIONS   

APPENDIX J – NHDES ONE STOP DATA MAPPER     

APPENDIX K – PRE AND POST-DEVELOPMENT DRAINAGE PLANS      

APPENDIX L – OPERATION AND MAINTENANCE MANUAL      

 

 

Table of Figures 
 

Table 1 – 24-Hour Rainfall Rates ................................................................................................. 2 

Table 2 – Pre and Post Flows ...................................................................................................... 3 

  



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This Page Is Intentionally Blank)  



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

1 | P a g e  

 

 
1.0 - SUMMARY & PROJECT DESCRIPTION 
 
This project includes the subdivision of a single lot into three proposed lots, and the 
construction of two new homes. The existing lot is located at 437 Lafayette Road and is 
identified on the City of Portsmouth Assessor’s Map 229 as Lot 1, and is approximately 65,365 
sf (1.50 ac) in size. The site is located in the Single Residence B (SRB) Zone and currently 
contains one residential building. The site is bordered by Lafayette Road to the west, Andrew 
Jarvis Drive to the north, Artwill Avenue to the south, and Saint Nocholas Greek Orthodox 
Church to the east. The immediate area surrounding the site consists of mostly residential 
buildings, and the Portsmouth High School is located at the end of Andrew Jarvis Drive to the 
east.   
 
The proposed subdivision includes three lots in total with access being provided through Artwill 
Avenue. The first lot is located at the intersection of Lafayette Road and Artwill Avenue and is 
18,434 sf (0.42 ac) in size. A two-story residential house (1,832 sf footprint) is proposed on the 
first lot, with a screened porch and backyard patio area. The second lot is located in the middle 
of the subdivision and is 16,606 sf (0.38 ac) in size. This lot contains the existing one-story 
residential house (2,143 sf footprint). The existing house footprint is to remain the same in 
proposed conditions, and a new walkway is being proposed along the west property line. The 
third lot is located to the east of lot two and is 30,325 sf (0.70 ac) in size. A one-story 
residential house (4,249 sf footprint) is proposed on the third lot, with an attached accessory 
dwelling unit (AADU), backyard patio, and deck. The ADDU is located on the east side of the 
principle dwelling unit and has a gross area of 747 sf. Associated improvements include, but 
are not limited to, utility installation, stormwater management, grading, residential driveways, 
and landscaping. 
 
This analysis has been completed to verify the project will not pose adverse stormwater effects 
on-site and off-site. The post-development stormwater management system has been 
designed to reduce peak runoff rates, runoff volume, risk of erosion and sedimentation, and to 
improve stormwater runoff quality. There is no increase in runoff from the post-development 
conditions compared to the pre-development conditions in any of the analyzed storm events. 
In addition, Best Management Practices will be employed to assure stormwater quality both 
during and after construction. The following summarizes the findings from the study. 
 
2.0 - CALCULATION METHODS 
 
The design storms analyzed in this study are the 2-year, 10-year, 25-year and 50-year 24-hour 
storm events. The software program, HydroCAD version 10.10-7a1 was utilized to calculate 
the peak runoff rates from these storm events. The program estimates the peak rates using 
the TR-20 method. A Type III storm pattern was used in the model. Rainfall frequencies for the 
analyzed region were also incorporated into the model. Rainfall frequencies from the higher of 
the Extreme Precipitation Rates from Cornell University’s Northeast Regional Climate Center 
(see Appendix A) were used to determine the storm-event intensities, see Table 1. The site 
lies within the Great Bay Region, and the rainfalls were increased to take this into account. 
Design standards were taken from the New Hampshire Stormwater Manual, December 20082.  
  

 
1 HydroCAD version 10.10-7a, HydroCAD Software Solutions LLC, Chocorua, NH, 2013. 
2 New Hampshire Stormwater Manual: Volume One - Stormwater and Antidegradation, December 2008; Volume 
Two - Post-Construction Best Management Practices Selection and Design, December 2008; Volume Three -  
Erosion and Sediment Controls During Construction, December 2008. 
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24-HOUR RAINFALL RATES 

Storm-Event 
(year) 

Cornell 
University 
Rainfall  

(in) 

Factor of 
Increase  For 
the Great Bay 

Region 

Design 
Rainfall 

(in) 

2 3.22 115% 3.70 

10 4.88 115% 5.61 

25 6.19 115% 7.12 

50 7.41 115% 8.52 

Table 1 – 24-Hour Rainfall Rates 
 
Time of Concentration (Tc) is the time it takes for water to flow from the hydraulically most 
remote point in the watershed (with the longest travel time) to the watershed outlet. This time 
is determined by calculating the time it takes runoff to travel this route under one of three 
hydrologic conditions: sheet flow, shallow concentrated flow, or channel flow. Because the 
Intensity-Duration-Frequency (IDF) curve is steep with short Tc’s, estimating the actual 
intensity is subject to error and overestimates actual runoff. Due to this, the Tc‘s are adjusted 
to a minimum of 6 minutes. 
 
The proposed stormwater management system has been designed to capture the majority of 
new impervious area introduced to the site as part of this development, consisting of 
residential roofs, driveways, patios, and walkways. Within the drainage analysis limits, the 
amount of impervious area not treated in pre-development conditions (18,435 s.f.) is less than 
the impervious area not treated in post-development conditions (14,689 s.f.). 
 
3.0 – EXISTING SITE CONDITIONS 
 
The soils within the proposed area of disturbance are identified in accordance with the Natural 
Resources Conservation Service (NRCS) Web Soil Survey Report (see Appendix H). This 
report identifies the soils within the disturbed project area entirely as Urban Land-Canton 
Complex. The soil composition is estimated to consist of approximately 55% urban land, 20% 
canton and similar soils, and 25% minor components. This soil type is considered to be well 
drained and NRCS categorizes the soil as hydrologic soil group (HSG) A. Test pits were 
performed throughout the project site, and the western half of the existing lot displayed 
significantly higher infiltration rates than the eastern half. To account for these field 
observations, the western half of the analysis area was modeled as HSG-A soils and the 
eastern half as HSG-B soils in both pre- and post-development conditions. 
 
Due to existing grade along the north and west borders of the subject lot, very minimal runoff 
enters the project analysis area from off-site locations. The site currently drains to the 
southeast corner of the property to a flatter area where runoff ultimately discharges to adjacent 
properties to the south and east. The NRCS Web Soil Survey Report identifies an area 
downstream of the analysis limits as Udorthents (smoothed). Limited information is provided 
with regards to this soil’s physical and hydrologic attributes.  
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4.0 - PRE-DEVELOPMENT CONDITIONS 
 
The pre-development condition is characterized by three watersheds. Pre-development 
subcatchment areas are depicted on the attached plan entitled “Pre-Development Drainage 
Map,” Sheet D-01 (see Appendix K). 
 
Stormwater runoff from the site that does not infiltrate into the ground, drains to the southeast 
corner of the site to existing point of interest (EPOI-01). Runoff throughout the existing site is 
generated from grassed and paved areas, as well as the roof of the existing house. 
 
In the pre-development conditions, the total impervious area is 18,434 sf over a total drainage 
analysis area of 65,306 sf. 
 
5.0 - POST-DEVELOPMENT CONDITIONS 
 
The post-development condition is characterized by seven watersheds. Post-development 
subcatchment areas are depicted on the attached plan entitled “Post-Development Drainage 
Map,” sheet D-02 (see Appendix K). 
 
In the post-development condition, the total impervious area is 23,198 sf over a total drainage 
analysis area of 65,306 sf. Impervious area from the project consists of three residential 
buildings, driveways, patios, decks, walkways, and pavement on Artwill Avenue. Four 
raingardens are proposed to treat and mitigate the stormwater runoff from the impact of the new 
impervious area from the proposed development.  
 
The proposed project maintains or reduces peak rates of runoff compared to existing 
conditions for all storm events, in accordance with City stormwater regulations. For Channel 
protection, the State Regulations require analysis between the pre-development to post-
development 2-year 24-hour storm event volumes that flow into major water bodies. In post-
development condition, there is not an increase in in runoff volume during the 2-year 24-hour 
storm event, and there are no adverse effects on the abutting properties from the proposed 
stormwater management system. See Table 2 for storm event flow and volume summary. 
 
Appendices B and D summarizes all 24-hour storm events for pre- and post-development 
drainage calculations using HydroCAD analysis. Appendices C and E provide a full summary 
of the 10-year, 24-hour storm for the pre- and post-development drainage calculations using 
HydroCAD analysis. 
 
 

Analysis 

Point ID 

2-Year 

(Flow - cfs) 

2-Year 

(Volume – acre/ft) 

10-Year 

(Flow - cfs) 

25-Year 

(Flow - cfs) 

50-Year 

(Flow - cfs) 

  
Pre-

Dev. 

Post 

Dev. 

Pre-

Dev. 

Post 

Dev. 

Pre-

Dev. 

Post 

Dev. 

Pre-

Dev. 

Post 

Dev. 

Pre-

Dev. 

Post 

Dev. 

POI-1 1.9 1.2 0.2 0.1 3.6 3.0 5.3 5.1 7.0 6.5 

 
Table 2- Pre and Post Flows 

 
  



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

4 | P a g e  

 

 
6.0 – REGULATORY COMPLIANCE 
 
The project shall meet the stricter of the stormwater standards identified in the New Hampshire 
Department of Environmental Services (DES) Env-Wq 1500 Alteration of Terrain Regulations 
and City stormwater management regulations. 
 
6.1 – ALTERATION OF TERRAIN (AOT) CRITERIA 
 
The following regulatory requirements are provided to show the project conformance to the 
applicable criteria of the NHDES Env-Wq 1500 Alteration of Terrain Regulations which include 
and are not limited to the following: 
 
Env-Wq 1507.03(a) Pollutant Discharge Minimization Requirements: Stormwater treatment 
practices described in Env-Wq 1508.03 through Env-Wq 1508.10 shall be acceptable methods 
for minimizing pollutant discharges to surface waters. 

Stormwater is treated using bioretention systems which are considered a filtration BMP. 
Specifically, there are a total of four rain gardens throughout the site that provide filtration 
treatment and have the ability to infiltrate some runoff into the ground. The rain gardens 
are designed in accordance with the applicable criteria of Env-Wq 1508.06 as follows: 

 
Per 1508.06(e), the volume of the practice shall be large enough to contain the WQV 
without depending on infiltration. Refer to the corresponding BMP Worksheet in 
Appendix F for verification. 
 
Per 1508.06(f), the practice completely drains the WQV within 72 hours or less. Refer 
to the corresponding BMP Worksheet in Appendix F for verification. 

 
Env-Wq 1507.03(c) Pollutant Discharge Minimization Requirements: Stormwater treatment 
practices shall be designed with infiltration rates in accordance with Env-Wq 1504.14 

 
Per 1508.06(a), the design infiltration rate of underlaying native soil was considered in 
accordance with Env-Wq 1504.14. The design infiltration rate for each subsurface 
infiltration basin is the average from each infiltration test in each basin. Refer to the 
corresponding Infiltration Rate Calculations in Appendix I for verification. 

 
Env-Wq 1507.03(e) Pollutant Discharge Minimization Requirements: Stormwater treatment 
practices shall be designed for the WQV/WQF, calculated in accordance with Env-Wq 1504.10 
and Env-Wq 1504.11. 

 
The regulation is met. Refer to the corresponding BMP Worksheets in Appendix F. 

 
Env-Wq 1507.04(a) Groundwater Recharge Requirements: The proposed development shall 
reduce to the maximum extent practicable by using groundwater recharge practices as 
described in Env-Wq 1508.16. 

 
The regulation is met. Refer to the corresponding BMP Worksheet in Appendix F for 
verification. 

 
Env-Wq 1507.04(c) Groundwater Recharge Requirements: Design Infiltration rates for 
groundwater recharge practices shall be determined in accordance with Env-Wq 1504.14. 
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Design infiltration rates were obtained per Ksat testing using a Constant Compact Head 
Permeameter (Amoozemeter) per Env-Wq 1504.14(d). The design infiltration rate for each 
subsurface infiltration basin is the average from each infiltration test in each basin. Refer to 
the corresponding Infiltration Rate Calculations in Appendix I for verification. 

 
Env-Wq 1507.05 Channel Protection Requirements: The 2-year 24-hour post development 
peak rate shall not exceed the pre-development peak flow rate for all flows leaving the site and 
the conditions of Env-Wq 1507.05(b), Env-Wq 1507.05(b)(2), or Env-Wq 1507.05(b)(3). 

 
The 2-year, 24-hour post-development peak flow rate generated from the proposed 
disturbance is equal to or less than the 2-year, 24-hour pre-development peak flow rate 
and the 2 year, 24-hour post-development storm volume, directed to the nearest water 
body has not increased over the pre-development volume by more than 0.1 acre-feet. 
 
The regulation is met. Refer to Table 2 for peak discharge rate and 2-year stormwater 
volume comparisons. 

 
Env-Wq 1507.06 Control Peak Runoff: The 2-year, 10-year and 50-year 24-hour post 
development peak rate shall not exceed the pre-development peak flow rate for all flows 
leaving the site. 

 
The regulation is met. Refer to Table 2 for peak discharge rate comparison. 

 

7.0 – BEST MANAGEMENT PRACTICES 

 
Best Management Practices will be developed in accordance with the New Hampshire 
Stormwater Manual, Volumes Two and Three, December 20083 to formulate a plan that 
assures stormwater quality both during and after construction. The intent of the outlined 
measures is to minimize erosion and sedimentation during construction, stabilize and protect 
the site from erosion after construction is complete and mitigate any adverse impacts to 
stormwater quality resulting from development. Best Management Practices for this project 
include: 
 
 - Temporary practices to be implemented during construction. 
 
 - Permanent practices to be implemented after construction. 
 
7.1 – TEMPORARY PRACTICES 

 
1. Erosion, sediment, and stormwater detention measures must be installed as 

directed by the engineer. 

2. All disturbed areas, as well as loam stockpiles, shall be seeded and contained by a 
silt barrier. 

3. Silt barriers must be installed prior to any construction commencing.  All erosion 
control devices including silt barriers and storm drain inlet filters shall be inspected  

 

 
3 New Hampshire Stormwater Manual: Volume One - Stormwater and Antidegradation, December 2008; Volume 
Two - Post-Construction Best Management Practices Selection and Design, December 2008; Volume Three - 
Erosion and Sediment Controls During Construction, December 2008. 
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at least once per week and following any rainfall.  All necessary maintenance shall 
be completed within twenty-four (24) hours.   

4. Any silt barriers found to be failing must be replaced immediately.  Sediment is to 
be removed from behind the silt fence if found to be one-third the height of the silt 
barrier or greater. 

5. Any area of the site, which has been disturbed and where construction activity will 
not occur for more than twenty-one (21) days, shall be temporarily stabilized by 
mulching and seeding. 

6. No construction materials shall be buried on-site.   

7. After all areas have been stabilized, temporary practices are to be removed, and 
the area they are removed from must be smoothed and revegetated. 

8. Areas must be temporarily stabilized within 14 days of disturbance or seeded and 
mulched within 3 days of final stabilization.  

9. After November 15th, incomplete driveways or parking areas must be protected with 
a minimum of 3” of crushed gravel, meeting the standards of NHDOT item 304.3. 

10. An area shall be considered stable if one of the following has occurred: 

a) Base course gravels are installed in areas to be paved. 

b) A minimum of 85% vegetated growth has been established. 

c) A minimum of 3" of non-erosive material such as stone or rip rap has been 
installed. 

d) Erosion control blankets have been properly installed. 

 
7.2 – PERMANENT PRACTICES 
 
The objectives for developing permanent Best Management Practices for this site include the 
following: 

 
1. Maintain existing runoff flow characteristics. 

a) Drainage is structured to minimize any offsite increase in runoff. 
 

2. Treatment BMP’s are established to ensure the water quality. 
 

3. Maintenance schedules are set to safeguard the long term working of the 
stormwater BMP’s. 

 
A Stormwater Management Operations & Maintenance Manual is provided to ensure the 
proper functioning of the system over time. 
 
7.3 – BEST MANAGEMENT PRACTICE EFFICIENCIES 
 
Appendix E of Volume 2 of the New Hampshire Stormwater 4 lists the pollutant removal 
efficiencies of various BMP’s. All proposed BMP’s meet all state and City requirements for  

 
4 New Hampshire Stormwater Manual: Volume One - Stormwater and Antidegradation, December 2008; Volume 
Two - Post-Construction Best Management Practices Selection and Design, December 2008; Volume Three - 
Erosion and Sediment Controls During Construction, December 2008. 
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Pre-Development

 Drainage

ES01

ES-01

ES02

ES-02

ES03

ES-03

ER01

ER-01

EPOI01

EPOI-01

Routing Diagram for 45407-120_Pre & Post Development
Prepared by TFMoran Inc.,  Printed 4/18/2022

HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Pre-Development Drainage

45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 1HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.03 68 <50% Grass cover, Poor, HSG A  (ES01)

0.04 79 <50% Grass cover, Poor, HSG B  (ES02)

0.30 39 >75% Grass cover, Good, HSG A  (ES01, ES03)

0.63 61 >75% Grass cover, Good, HSG B  (ES02, ES03)

0.12 98 Paved parking, HSG A  (ES01)

0.17 98 Paved parking, HSG B  (ES02, ES03)

0.08 98 Roofs, HSG A  (ES01, ES03)

0.06 98 Roofs, HSG B  (ES02)

0.08 60 Woods, Fair, HSG B  (ES02, ES03)

1.50 68 TOTAL AREA



Pre-Development Drainage

45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 2HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.53 HSG A ES01, ES03

0.97 HSG B ES02, ES03

0.00 HSG C

0.00 HSG D

0.00 Other

1.50 TOTAL AREA



Pre-Development Drainage

Type III 24-hr  2-Year Rainfall=3.70"45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 3HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=19,795 sf   29.23% Impervious   Runoff Depth>1.10"Subcatchment ES01: ES-01
   Flow Length=165'   Tc=6.5 min   CN=WQ   Runoff=0.5 cfs  0.0 af

Runoff Area=38,970 sf   17.93% Impervious   Runoff Depth>1.20"Subcatchment ES02: ES-02
   Flow Length=286'   Tc=7.6 min   CN=WQ   Runoff=1.0 cfs  0.1 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>3.05"Subcatchment ES03: ES-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=0.5 cfs  0.0 af

Avg. Flow Depth=0.06'   Max Vel=1.36 fps   Inflow=0.5 cfs  0.0 afReach ER01: ER-01
n=0.023   L=250.0'   S=0.0220 '/'   Capacity=23.0 cfs   Outflow=0.5 cfs  0.0 af

   Inflow=1.9 cfs  0.2 afLink EPOI01: EPOI-01
   Primary=1.9 cfs  0.2 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.2 af   Average Runoff Depth = 1.36"
71.77% Pervious = 1.08 ac     28.23% Impervious = 0.42 ac



Pre-Development Drainage

Type III 24-hr  10-Year Rainfall=5.61"45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 4HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=19,795 sf   29.23% Impervious   Runoff Depth>1.95"Subcatchment ES01: ES-01
   Flow Length=165'   Tc=6.5 min   CN=WQ   Runoff=0.8 cfs  0.1 af

Runoff Area=38,970 sf   17.93% Impervious   Runoff Depth>2.45"Subcatchment ES02: ES-02
   Flow Length=286'   Tc=7.6 min   CN=WQ   Runoff=2.2 cfs  0.2 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>4.81"Subcatchment ES03: ES-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=0.7 cfs  0.1 af

Avg. Flow Depth=0.08'   Max Vel=1.61 fps   Inflow=0.8 cfs  0.1 afReach ER01: ER-01
n=0.023   L=250.0'   S=0.0220 '/'   Capacity=23.0 cfs   Outflow=0.7 cfs  0.1 af

   Inflow=3.6 cfs  0.3 afLink EPOI01: EPOI-01
   Primary=3.6 cfs  0.3 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.3 af   Average Runoff Depth = 2.54"
71.77% Pervious = 1.08 ac     28.23% Impervious = 0.42 ac



Pre-Development Drainage

Type III 24-hr  25-Year Rainfall=7.12"45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 5HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=19,795 sf   29.23% Impervious   Runoff Depth>2.77"Subcatchment ES01: ES-01
   Flow Length=165'   Tc=6.5 min   CN=WQ   Runoff=1.1 cfs  0.1 af

Runoff Area=38,970 sf   17.93% Impervious   Runoff Depth>3.58"Subcatchment ES02: ES-02
   Flow Length=286'   Tc=7.6 min   CN=WQ   Runoff=3.3 cfs  0.3 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>6.22"Subcatchment ES03: ES-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=0.9 cfs  0.1 af

Avg. Flow Depth=0.10'   Max Vel=1.83 fps   Inflow=1.1 cfs  0.1 afReach ER01: ER-01
n=0.023   L=250.0'   S=0.0220 '/'   Capacity=23.0 cfs   Outflow=1.1 cfs  0.1 af

   Inflow=5.3 cfs  0.4 afLink EPOI01: EPOI-01
   Primary=5.3 cfs  0.4 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.5 af   Average Runoff Depth = 3.60"
71.77% Pervious = 1.08 ac     28.23% Impervious = 0.42 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=19,795 sf   29.23% Impervious   Runoff Depth>3.63"Subcatchment ES01: ES-01
   Flow Length=165'   Tc=6.5 min   CN=WQ   Runoff=1.6 cfs  0.1 af

Runoff Area=38,970 sf   17.93% Impervious   Runoff Depth>4.71"Subcatchment ES02: ES-02
   Flow Length=286'   Tc=7.6 min   CN=WQ   Runoff=4.4 cfs  0.4 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>7.55"Subcatchment ES03: ES-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=1.1 cfs  0.1 af

Avg. Flow Depth=0.12'   Max Vel=2.03 fps   Inflow=1.6 cfs  0.1 afReach ER01: ER-01
n=0.023   L=250.0'   S=0.0220 '/'   Capacity=23.0 cfs   Outflow=1.5 cfs  0.1 af

   Inflow=7.0 cfs  0.6 afLink EPOI01: EPOI-01
   Primary=7.0 cfs  0.6 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.6 af   Average Runoff Depth = 4.67"
71.77% Pervious = 1.08 ac     28.23% Impervious = 0.42 ac
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Summary for Subcatchment ES01: ES-01

Runoff = 0.8 cfs @ 12.09 hrs,  Volume= 0.1 af,  Depth> 1.95"
     Routed to Reach ER01 : ER-01

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

12,608 39 >75% Grass cover, Good, HSG A
1,400 68 <50% Grass cover, Poor, HSG A

664 98 Roofs, HSG A
5,123 98 Paved parking, HSG A

19,795 Weighted Average
14,008 70.77% Pervious Area
5,787 29.23% Impervious Area

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

6.1 100 0.0550 0.27 Sheet Flow, Grass Yard
Grass: Short   n= 0.150   P2= 3.70"

0.4 65 0.0230 3.08 Shallow Concentrated Flow, Grass Yard
Paved   Kv= 20.3 fps

6.5 165 Total

Summary for Subcatchment ES02: ES-02

Runoff = 2.2 cfs @ 12.11 hrs,  Volume= 0.2 af,  Depth> 2.45"
     Routed to Link EPOI01 : EPOI-01

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

26,796 61 >75% Grass cover, Good, HSG B
1,553 79 <50% Grass cover, Poor, HSG B
3,632 60 Woods, Fair, HSG B
2,444 98 Roofs, HSG B
4,545 98 Paved parking, HSG B

38,970 Weighted Average
31,981 82.07% Pervious Area
6,989 17.93% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.4 100 0.0750 0.31 Sheet Flow, Grass Yard (East)
Grass: Short   n= 0.150   P2= 3.70"

1.7 141 0.0375 1.36 Shallow Concentrated Flow, Grass Yard (East)
Short Grass Pasture   Kv= 7.0 fps

0.5 45 0.0750 1.37 Shallow Concentrated Flow, Brush
Woodland   Kv= 5.0 fps

7.6 286 Total

Summary for Subcatchment ES03: ES-03

Runoff = 0.7 cfs @ 12.09 hrs,  Volume= 0.1 af,  Depth> 4.81"
     Routed to Link EPOI01 : EPOI-01

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

525 61 >75% Grass cover, Good, HSG B
0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B

2,744 98 Paved parking, HSG B
337 39 >75% Grass cover, Good, HSG A

2,915 98 Roofs, HSG A
20 60 Woods, Fair, HSG B

6,541 Weighted Average
882 13.48% Pervious Area

5,659 86.52% Impervious Area

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

0.8 100 0.0425 2.00 Sheet Flow, Paved Road
Smooth surfaces   n= 0.011   P2= 3.70"

1.0 190 0.0250 3.21 Shallow Concentrated Flow, Paved Road
Paved   Kv= 20.3 fps

1.8 100 0.0170 0.91 Shallow Concentrated Flow, Grass Shoulder
Short Grass Pasture   Kv= 7.0 fps

2.4 Direct Entry, Min Tc

6.0 390 Total

Summary for Reach ER01: ER-01

The Manning's Number used is an average of rough pavement and short grassed area. The reach 
channel is off the shoulder of the road in grassed area, however as the channel water elevation rises, 
pavement is introduced to the channel side slopes.
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Inflow Area = 0.45 ac, 29.23% Impervious,  Inflow Depth > 1.95"    for  10-Year event
Inflow = 0.8 cfs @ 12.09 hrs,  Volume= 0.1 af
Outflow = 0.7 cfs @ 12.12 hrs,  Volume= 0.1 af,  Atten= 5%,  Lag= 1.7 min
     Routed to Link EPOI01 : EPOI-01

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.61 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 0.47 fps,  Avg. Travel Time= 8.9 min

Peak Storage= 115.1 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 6.59'
Bank-Full Depth= 0.50'  Flow Area= 5.0 sf,  Capacity= 23.0 cfs

5.00'  x  0.50'  deep channel,  n= 0.023  Rough Pavement + Short Grass
Side Slope Z-value= 10.0 '/'   Top Width= 15.00'
Length= 250.0'   Slope= 0.0220 '/'
Inlet Invert= 31.00',  Outlet Invert= 25.50'

‡

Summary for Link EPOI01: EPOI-01

Inflow Area = 1.50 ac, 28.23% Impervious,  Inflow Depth > 2.53"    for  10-Year event
Inflow = 3.6 cfs @ 12.11 hrs,  Volume= 0.3 af
Primary = 3.6 cfs @ 12.11 hrs,  Volume= 0.3 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.04 68 <50% Grass cover, Poor, HSG A  (PS01, PS02, PS07)

0.04 79 <50% Grass cover, Poor, HSG B  (PS04, PS05, PS06)

0.30 39 >75% Grass cover, Good, HSG A  (PS01, PS02, PS03, PS07)

0.54 61 >75% Grass cover, Good, HSG B  (PS03, PS04, PS05, PS06)

0.06 98 Paved parking, HSG A  (PS01, PS02, PS07)

0.20 98 Paved parking, HSG B  (PS03, PS04, PS05, PS06)

0.13 98 Roofs, HSG A  (PS01, PS02, PS03, PS07)

0.14 98 Roofs, HSG B  (PS04, PS05, PS06)

0.04 60 Woods, Fair, HSG B  (PS03, PS04)

1.50 70 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.53 HSG A PS01, PS02, PS03, PS07

0.97 HSG B PS03, PS04, PS05, PS06

0.00 HSG C

0.00 HSG D

0.00 Other

1.50 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=11,255 sf   16.98% Impervious   Runoff Depth>0.72"Subcatchment PS01: PS-01
   Flow Length=71'   Slope=0.0280 '/'   Tc=6.1 min   CN=WQ   Runoff=0.2 cfs  0.0 af

Runoff Area=6,297 sf   34.43% Impervious   Runoff Depth>1.29"Subcatchment PS02: PS-02
   Flow Length=149'   Tc=6.0 min   CN=WQ   Runoff=0.2 cfs  0.0 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>3.05"Subcatchment PS03: PS-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=0.5 cfs  0.0 af

Runoff Area=17,880 sf   38.38% Impervious   Runoff Depth>1.74"Subcatchment PS04: PS-04
   Flow Length=245'   Tc=8.1 min   CN=WQ   Runoff=0.7 cfs  0.1 af

Runoff Area=15,305 sf   22.05% Impervious   Runoff Depth>1.38"Subcatchment PS05: PS-05
   Flow Length=70'   Tc=6.2 min   CN=WQ   Runoff=0.5 cfs  0.0 af

Runoff Area=5,793 sf   35.75% Impervious   Runoff Depth>1.72"Subcatchment PS06: PS-06
   Flow Length=72'   Slope=0.0694 '/'   Tc=6.0 min   CN=WQ   Runoff=0.2 cfs  0.0 af

Runoff Area=2,235 sf   51.59% Impervious   Runoff Depth>1.85"Subcatchment PS07: PS-07
   Tc=6.0 min   CN=WQ   Runoff=0.1 cfs  0.0 af

Avg. Flow Depth=0.04'   Max Vel=0.99 fps   Inflow=0.2 cfs  0.0 afReach PR01: PR-01
n=0.022   L=25.0'   S=0.0200 '/'   Capacity=14.6 cfs   Outflow=0.2 cfs  0.0 af

Avg. Flow Depth=0.03'   Max Vel=1.04 fps   Inflow=0.2 cfs  0.0 afReach PR02: PR-02
n=0.022   L=210.0'   S=0.0262 '/'   Capacity=16.7 cfs   Outflow=0.2 cfs  0.0 af

Avg. Flow Depth=0.05'   Max Vel=0.73 fps   Inflow=0.7 cfs  0.1 afReach PR03: PR-03
n=0.030   L=60.0'   S=0.0117 '/'   Capacity=21.9 cfs   Outflow=0.6 cfs  0.1 af

Peak Elev=33.09'  Storage=153.1 cf   Inflow=0.2 cfs  0.0 afPond RG01: Rain Garden 01
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.0 cfs  0.0 af

Peak Elev=32.87'  Storage=876.7 cf   Inflow=0.5 cfs  0.0 afPond RG02: Rain Garden 02
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.1 cfs  0.0 af

Peak Elev=29.94'  Storage=363.6 cf   Inflow=0.2 cfs  0.0 afPond RG03: Rain Garden 03
   Discarded=0.0 cfs  0.0 af   Primary=0.1 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.1 cfs  0.0 af

Peak Elev=31.94'  Storage=111.3 cf   Inflow=0.1 cfs  0.0 afPond RG04: Rain Garden 04
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.0 cfs  0.0 af

   Inflow=1.2 cfs  0.1 afLink PPOI01: PPOI-01
   Primary=1.2 cfs  0.1 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.2 af   Average Runoff Depth = 1.57"
64.48% Pervious = 0.97 ac     35.52% Impervious = 0.53 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=11,255 sf   16.98% Impervious   Runoff Depth>1.42"Subcatchment PS01: PS-01
   Flow Length=71'   Slope=0.0280 '/'   Tc=6.1 min   CN=WQ   Runoff=0.3 cfs  0.0 af

Runoff Area=6,297 sf   34.43% Impervious   Runoff Depth>2.23"Subcatchment PS02: PS-02
   Flow Length=149'   Tc=6.0 min   CN=WQ   Runoff=0.3 cfs  0.0 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>4.81"Subcatchment PS03: PS-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=0.7 cfs  0.1 af

Runoff Area=17,880 sf   38.38% Impervious   Runoff Depth>3.14"Subcatchment PS04: PS-04
   Flow Length=245'   Tc=8.1 min   CN=WQ   Runoff=1.2 cfs  0.1 af

Runoff Area=15,305 sf   22.05% Impervious   Runoff Depth>2.69"Subcatchment PS05: PS-05
   Flow Length=70'   Tc=6.2 min   CN=WQ   Runoff=1.0 cfs  0.1 af

Runoff Area=5,793 sf   35.75% Impervious   Runoff Depth>3.13"Subcatchment PS06: PS-06
   Flow Length=72'   Slope=0.0694 '/'   Tc=6.0 min   CN=WQ   Runoff=0.4 cfs  0.0 af

Runoff Area=2,235 sf   51.59% Impervious   Runoff Depth>3.04"Subcatchment PS07: PS-07
   Tc=6.0 min   CN=WQ   Runoff=0.1 cfs  0.0 af

Avg. Flow Depth=0.05'   Max Vel=1.17 fps   Inflow=0.3 cfs  0.0 afReach PR01: PR-01
n=0.022   L=25.0'   S=0.0200 '/'   Capacity=14.6 cfs   Outflow=0.3 cfs  0.0 af

Avg. Flow Depth=0.04'   Max Vel=1.24 fps   Inflow=0.3 cfs  0.0 afReach PR02: PR-02
n=0.022   L=210.0'   S=0.0262 '/'   Capacity=16.7 cfs   Outflow=0.3 cfs  0.0 af

Avg. Flow Depth=0.10'   Max Vel=1.07 fps   Inflow=1.9 cfs  0.2 afReach PR03: PR-03
n=0.030   L=60.0'   S=0.0117 '/'   Capacity=21.9 cfs   Outflow=1.9 cfs  0.2 af

Peak Elev=33.85'  Storage=383.3 cf   Inflow=0.3 cfs  0.0 afPond RG01: Rain Garden 01
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.0 cfs  0.0 af

Peak Elev=33.00'  Storage=1,023.1 cf   Inflow=1.0 cfs  0.1 afPond RG02: Rain Garden 02
   Discarded=0.0 cfs  0.0 af   Primary=0.6 cfs  0.0 af   Secondary=0.2 cfs  0.0 af   Outflow=0.8 cfs  0.1 af

Peak Elev=29.98'  Storage=378.3 cf   Inflow=0.4 cfs  0.0 afPond RG03: Rain Garden 03
   Discarded=0.0 cfs  0.0 af   Primary=0.2 cfs  0.0 af   Secondary=0.2 cfs  0.0 af   Outflow=0.4 cfs  0.0 af

Peak Elev=33.66'  Storage=217.1 cf   Inflow=0.1 cfs  0.0 afPond RG04: Rain Garden 04
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.0 cfs  0.0 af

   Inflow=3.0 cfs  0.3 afLink PPOI01: PPOI-01
   Primary=3.0 cfs  0.3 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.4 af   Average Runoff Depth = 2.81"
64.48% Pervious = 0.97 ac     35.52% Impervious = 0.53 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=11,255 sf   16.98% Impervious   Runoff Depth>2.15"Subcatchment PS01: PS-01
   Flow Length=71'   Slope=0.0280 '/'   Tc=6.1 min   CN=WQ   Runoff=0.5 cfs  0.0 af

Runoff Area=6,297 sf   34.43% Impervious   Runoff Depth>3.12"Subcatchment PS02: PS-02
   Flow Length=149'   Tc=6.0 min   CN=WQ   Runoff=0.4 cfs  0.0 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>6.22"Subcatchment PS03: PS-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=0.9 cfs  0.1 af

Runoff Area=17,880 sf   38.38% Impervious   Runoff Depth>4.36"Subcatchment PS04: PS-04
   Flow Length=245'   Tc=8.1 min   CN=WQ   Runoff=1.8 cfs  0.1 af

Runoff Area=15,305 sf   22.05% Impervious   Runoff Depth>3.86"Subcatchment PS05: PS-05
   Flow Length=70'   Tc=6.2 min   CN=WQ   Runoff=1.5 cfs  0.1 af

Runoff Area=5,793 sf   35.75% Impervious   Runoff Depth>4.35"Subcatchment PS06: PS-06
   Flow Length=72'   Slope=0.0694 '/'   Tc=6.0 min   CN=WQ   Runoff=0.6 cfs  0.0 af

Runoff Area=2,235 sf   51.59% Impervious   Runoff Depth>4.08"Subcatchment PS07: PS-07
   Tc=6.0 min   CN=WQ   Runoff=0.2 cfs  0.0 af

Avg. Flow Depth=0.06'   Max Vel=1.32 fps   Inflow=0.4 cfs  0.0 afReach PR01: PR-01
n=0.022   L=25.0'   S=0.0200 '/'   Capacity=14.6 cfs   Outflow=0.4 cfs  0.0 af

Avg. Flow Depth=0.05'   Max Vel=1.40 fps   Inflow=0.4 cfs  0.0 afReach PR02: PR-02
n=0.022   L=210.0'   S=0.0262 '/'   Capacity=16.7 cfs   Outflow=0.4 cfs  0.0 af

Avg. Flow Depth=0.14'   Max Vel=1.30 fps   Inflow=3.3 cfs  0.2 afReach PR03: PR-03
n=0.030   L=60.0'   S=0.0117 '/'   Capacity=21.9 cfs   Outflow=3.2 cfs  0.2 af

Peak Elev=35.61'  Storage=748.8 cf   Inflow=0.5 cfs  0.0 afPond RG01: Rain Garden 01
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.0 cfs  0.0 af

Peak Elev=33.04'  Storage=1,028.1 cf   Inflow=1.5 cfs  0.1 afPond RG02: Rain Garden 02
   Discarded=0.0 cfs  0.0 af   Primary=0.9 cfs  0.1 af   Secondary=0.7 cfs  0.0 af   Outflow=1.5 cfs  0.1 af

Peak Elev=29.99'  Storage=383.3 cf   Inflow=0.6 cfs  0.0 afPond RG03: Rain Garden 03
   Discarded=0.0 cfs  0.0 af   Primary=0.3 cfs  0.0 af   Secondary=0.3 cfs  0.0 af   Outflow=0.6 cfs  0.0 af

Peak Elev=33.87'  Storage=280.8 cf   Inflow=0.2 cfs  0.0 afPond RG04: Rain Garden 04
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.0 cfs  0.0 af

   Inflow=5.1 cfs  0.4 afLink PPOI01: PPOI-01
   Primary=5.1 cfs  0.4 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.5 af   Average Runoff Depth = 3.92"
64.48% Pervious = 0.97 ac     35.52% Impervious = 0.53 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=11,255 sf   16.98% Impervious   Runoff Depth>2.93"Subcatchment PS01: PS-01
   Flow Length=71'   Slope=0.0280 '/'   Tc=6.1 min   CN=WQ   Runoff=0.7 cfs  0.1 af

Runoff Area=6,297 sf   34.43% Impervious   Runoff Depth>4.02"Subcatchment PS02: PS-02
   Flow Length=149'   Tc=6.0 min   CN=WQ   Runoff=0.6 cfs  0.0 af

Runoff Area=6,541 sf   86.52% Impervious   Runoff Depth>7.55"Subcatchment PS03: PS-03
   Flow Length=390'   Tc=6.0 min   CN=WQ   Runoff=1.1 cfs  0.1 af

Runoff Area=17,880 sf   38.38% Impervious   Runoff Depth>5.55"Subcatchment PS04: PS-04
   Flow Length=245'   Tc=8.1 min   CN=WQ   Runoff=2.3 cfs  0.2 af

Runoff Area=15,305 sf   22.05% Impervious   Runoff Depth>5.02"Subcatchment PS05: PS-05
   Flow Length=70'   Tc=6.2 min   CN=WQ   Runoff=1.9 cfs  0.1 af

Runoff Area=5,793 sf   35.75% Impervious   Runoff Depth>5.54"Subcatchment PS06: PS-06
   Flow Length=72'   Slope=0.0694 '/'   Tc=6.0 min   CN=WQ   Runoff=0.8 cfs  0.1 af

Runoff Area=2,235 sf   51.59% Impervious   Runoff Depth>5.11"Subcatchment PS07: PS-07
   Tc=6.0 min   CN=WQ   Runoff=0.3 cfs  0.0 af

Avg. Flow Depth=0.07'   Max Vel=1.47 fps   Inflow=0.6 cfs  0.1 afReach PR01: PR-01
n=0.022   L=25.0'   S=0.0200 '/'   Capacity=14.6 cfs   Outflow=0.6 cfs  0.1 af

Avg. Flow Depth=0.06'   Max Vel=1.56 fps   Inflow=0.6 cfs  0.1 afReach PR02: PR-02
n=0.022   L=210.0'   S=0.0262 '/'   Capacity=16.7 cfs   Outflow=0.5 cfs  0.1 af

Avg. Flow Depth=0.16'   Max Vel=1.41 fps   Inflow=4.0 cfs  0.3 afReach PR03: PR-03
n=0.030   L=60.0'   S=0.0117 '/'   Capacity=21.9 cfs   Outflow=4.1 cfs  0.3 af

Peak Elev=35.87'  Storage=1,103.8 cf   Inflow=0.7 cfs  0.1 afPond RG01: Rain Garden 01
   Discarded=0.0 cfs  0.0 af   Primary=0.0 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.1 cfs  0.1 af

Peak Elev=33.06'  Storage=1,028.1 cf   Inflow=1.9 cfs  0.1 afPond RG02: Rain Garden 02
   Discarded=0.0 cfs  0.0 af   Primary=1.0 cfs  0.1 af   Secondary=0.8 cfs  0.0 af   Outflow=1.8 cfs  0.1 af

Peak Elev=29.99'  Storage=387.6 cf   Inflow=0.8 cfs  0.1 afPond RG03: Rain Garden 03
   Discarded=0.0 cfs  0.0 af   Primary=0.3 cfs  0.0 af   Secondary=0.5 cfs  0.0 af   Outflow=0.8 cfs  0.1 af

Peak Elev=33.90'  Storage=291.8 cf   Inflow=0.3 cfs  0.0 afPond RG04: Rain Garden 04
   Discarded=0.0 cfs  0.0 af   Primary=0.1 cfs  0.0 af   Secondary=0.0 cfs  0.0 af   Outflow=0.1 cfs  0.0 af

   Inflow=6.5 cfs  0.5 afLink PPOI01: PPOI-01
   Primary=6.5 cfs  0.5 af

Total Runoff Area = 1.50 ac   Runoff Volume = 0.6 af   Average Runoff Depth = 5.01"
64.48% Pervious = 0.97 ac     35.52% Impervious = 0.53 ac
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Summary for Subcatchment PS01: PS-01

Runoff = 0.3 cfs @ 12.09 hrs,  Volume= 0.0 af,  Depth> 1.42"
     Routed to Pond RG01 : Rain Garden 01

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

8,038 39 >75% Grass cover, Good, HSG A
1,306 68 <50% Grass cover, Poor, HSG A
1,624 98 Roofs, HSG A

287 98 Paved parking, HSG A

11,255 Weighted Average
9,344 83.02% Pervious Area
1,911 16.98% Impervious Area

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

6.1 71 0.0280 0.20 Sheet Flow, Grass Yard
Grass: Short   n= 0.150   P2= 3.70"

Summary for Subcatchment PS02: PS-02

Runoff = 0.3 cfs @ 12.09 hrs,  Volume= 0.0 af,  Depth> 2.23"
     Routed to Reach PR01 : PR-01

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

3,621 39 >75% Grass cover, Good, HSG A
508 68 <50% Grass cover, Poor, HSG A

0 36 Woods, Fair, HSG A
157 98 Roofs, HSG A

2,011 98 Paved parking, HSG A

6,297 Weighted Average
4,129 65.57% Pervious Area
2,168 34.43% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.9 65 0.0400 0.22 Sheet Flow, Grass Yard
Grass: Short   n= 0.150   P2= 3.70"

0.4 35 0.0250 1.31 Sheet Flow, Driveway/Road
Smooth surfaces   n= 0.011   P2= 3.70"

0.1 27 0.0250 3.21 Shallow Concentrated Flow, Road
Paved   Kv= 20.3 fps

0.1 22 0.0250 2.87 5.75 Channel Flow, Swale
Area= 2.0 sf  Perim= 9.0'  r= 0.22'
n= 0.030  Short grass

0.5 Direct Entry, Min Tc

6.0 149 Total

Summary for Subcatchment PS03: PS-03

Runoff = 0.7 cfs @ 12.09 hrs,  Volume= 0.1 af,  Depth> 4.81"
     Routed to Link PPOI01 : PPOI-01

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

525 61 >75% Grass cover, Good, HSG B
0 79 <50% Grass cover, Poor, HSG B
0 98 Roofs, HSG B

2,744 98 Paved parking, HSG B
337 39 >75% Grass cover, Good, HSG A

2,915 98 Roofs, HSG A
20 60 Woods, Fair, HSG B

6,541 Weighted Average
882 13.48% Pervious Area

5,659 86.52% Impervious Area

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

0.8 100 0.0425 2.00 Sheet Flow, Paved Road
Smooth surfaces   n= 0.011   P2= 3.70"

1.0 190 0.0250 3.21 Shallow Concentrated Flow, Paved Road
Paved   Kv= 20.3 fps

1.8 100 0.0170 0.91 Shallow Concentrated Flow, Grass Shoulder
Short Grass Pasture   Kv= 7.0 fps

2.4 Direct Entry, Min Tc

6.0 390 Total
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Summary for Subcatchment PS04: PS-04

Runoff = 1.2 cfs @ 12.12 hrs,  Volume= 0.1 af,  Depth> 3.14"
     Routed to Reach PR03 : PR-03

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

9,038 61 >75% Grass cover, Good, HSG B
154 79 <50% Grass cover, Poor, HSG B

1,352 98 Roofs, HSG B
5,502 98 Paved parking, HSG B
1,826 60 Woods, Fair, HSG B

8 98 Paved parking, HSG B

17,880 Weighted Average
11,018 61.62% Pervious Area
6,862 38.38% Impervious Area

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

6.3 100 0.0500 0.26 Sheet Flow, Grass Yard
Grass: Short   n= 0.150   P2= 3.70"

0.9 80 0.0450 1.48 Shallow Concentrated Flow, Side Yard (East Property Line)
Short Grass Pasture   Kv= 7.0 fps

0.4 30 0.0600 1.22 Shallow Concentrated Flow, Woods Side Yard
Woodland   Kv= 5.0 fps

0.5 35 0.0140 1.20 4.57 Channel Flow, Wooded Swale
Area= 3.8 sf  Perim= 19.0'  r= 0.20'
n= 0.050  Scattered brush, heavy weeds

8.1 245 Total

Summary for Subcatchment PS05: PS-05

Runoff = 1.0 cfs @ 12.10 hrs,  Volume= 0.1 af,  Depth> 2.69"
     Routed to Pond RG02 : Rain Garden 02

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

10,534 61 >75% Grass cover, Good, HSG B
1,397 79 <50% Grass cover, Poor, HSG B
3,141 98 Roofs, HSG B

233 98 Paved parking, HSG B
0 60 Woods, Fair, HSG B

15,305 Weighted Average
11,931 77.95% Pervious Area
3,374 22.05% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.3 20 0.0250 0.10 Sheet Flow, Landscape
Grass: Dense   n= 0.240   P2= 3.70"

2.9 50 0.0900 0.29 Sheet Flow, Back Yard
Grass: Short   n= 0.150   P2= 3.70"

6.2 70 Total

Summary for Subcatchment PS06: PS-06

Runoff = 0.4 cfs @ 12.09 hrs,  Volume= 0.0 af,  Depth> 3.13"
     Routed to Pond RG03 : Rain Garden 03

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

3,415 61 >75% Grass cover, Good, HSG B
307 79 <50% Grass cover, Poor, HSG B

1,803 98 Roofs, HSG B
268 98 Paved parking, HSG B

0 60 Woods, Fair, HSG B

5,793 Weighted Average
3,722 64.25% Pervious Area
2,071 35.75% Impervious Area

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

4.3 72 0.0694 0.28 Sheet Flow, Grass Yard
Grass: Short   n= 0.150   P2= 3.70"

1.7 Direct Entry, Min Tc

6.0 72 Total

Summary for Subcatchment PS07: PS-07

Explanation for "Tc to Account for Porous Pavers"
Per HydroCAD.net - When modeling porous pavement, a Tc value of 790 minutes has produced good 
predictions for final discharge from porous pavement with a 41" base (this approach has been studied by 
UNH Stormwater Center). It is believed that a proportional Tc can be used for smaller base thicknesses, 
as long as the layers remain proportional and in accordance with the UNH Specifications.

Since the proposed porous paver thickness is 20" (4" paver, 2" bedding course, 6" base course, 8" 
sub-base course), a proportional Tc value of 385 min would be consistent with the aformentioned 
information from HydroCAD.net. As a result, a direct value of 380.5 minutes is being entered to create a 
total Tc value of 385 minutes for the subcatchment.

Runoff = 0.1 cfs @ 12.09 hrs,  Volume= 0.0 af,  Depth> 3.04"
     Routed to Pond RG04 : Rain Garden 04
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Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=5.61"

Area (sf) CN Description

962 39 >75% Grass cover, Good, HSG A
120 68 <50% Grass cover, Poor, HSG A
898 98 Roofs, HSG A
255 98 Paved parking, HSG A

2,235 Weighted Average
1,082 48.41% Pervious Area
1,153 51.59% Impervious Area

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

6.0 Direct Entry, Min Tc

Summary for Reach PR01: PR-01

Inflow Area = 0.45 ac, 26.44% Impervious,  Inflow Depth > 0.71"    for  10-Year event
Inflow = 0.3 cfs @ 12.09 hrs,  Volume= 0.0 af
Outflow = 0.3 cfs @ 12.09 hrs,  Volume= 0.0 af,  Atten= 0%,  Lag= 0.3 min
     Routed to Reach PR02 : PR-02

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.17 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 6.4 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.05' , Surface Width= 5.93'
Bank-Full Depth= 0.40'  Flow Area= 3.6 sf,  Capacity= 14.6 cfs

5.00'  x  0.40'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 10.0 '/'   Top Width= 13.00'
Length= 25.0'   Slope= 0.0200 '/'
Inlet Invert= 31.50',  Outlet Invert= 31.00'

‡

Summary for Reach PR02: PR-02

[61] Hint: Exceeded Reach PR01 outlet invert by 0.04' @ 12.10 hrs
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Inflow Area = 0.45 ac, 26.44% Impervious,  Inflow Depth > 0.71"    for  10-Year event
Inflow = 0.3 cfs @ 12.09 hrs,  Volume= 0.0 af
Outflow = 0.3 cfs @ 12.12 hrs,  Volume= 0.0 af,  Atten= 6%,  Lag= 1.7 min
     Routed to Link PPOI01 : PPOI-01

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.24 fps,  Min. Travel Time= 2.8 min
Avg. Velocity = 0.36 fps,  Avg. Travel Time= 9.8 min

Peak Storage= 47.3 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.04' , Surface Width= 5.83'
Bank-Full Depth= 0.40'  Flow Area= 3.6 sf,  Capacity= 16.7 cfs

5.00'  x  0.40'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 10.0 '/'   Top Width= 13.00'
Length= 210.0'   Slope= 0.0262 '/'
Inlet Invert= 31.00',  Outlet Invert= 25.50'

‡

Summary for Reach PR03: PR-03

Inflow Area = 0.76 ac, 30.85% Impervious,  Inflow Depth > 2.48"    for  10-Year event
Inflow = 1.9 cfs @ 12.16 hrs,  Volume= 0.2 af
Outflow = 1.9 cfs @ 12.17 hrs,  Volume= 0.2 af,  Atten= 2%,  Lag= 0.8 min
     Routed to Link PPOI01 : PPOI-01

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.07 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 3.7 min

Peak Storage= 103.5 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 19.05'
Bank-Full Depth= 0.40'  Flow Area= 9.2 sf,  Capacity= 21.9 cfs

15.00'  x  0.40'  deep channel,  n= 0.030  Short grass
Side Slope Z-value= 20.0 '/'   Top Width= 31.00'
Length= 60.0'   Slope= 0.0117 '/'
Inlet Invert= 26.00',  Outlet Invert= 25.30'

‡
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Summary for Pond RG01: Rain Garden 01

Inflow Area = 0.26 ac, 16.98% Impervious,  Inflow Depth > 1.42"    for  10-Year event
Inflow = 0.3 cfs @ 12.09 hrs,  Volume= 0.0 af
Outflow = 0.0 cfs @ 11.75 hrs,  Volume= 0.0 af,  Atten= 88%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 11.75 hrs,  Volume= 0.0 af
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0.0 af
     Routed to Reach PR01 : PR-01
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0.0 af
     Routed to Reach PR01 : PR-01

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 33.85' @ 13.06 hrs   Surf.Area= 753 sf   Storage= 383.3 cf

Plug-Flow detention time= 75.7 min calculated for 0.0 af (100% of inflow)
Center-of-Mass det. time= 75.4 min ( 879.1 - 803.7 )

Volume Invert Avail.Storage Storage Description

#1 35.50' 720.0 cf Pond Area (Irregular) Listed below (Recalc) -Impervious
#2 34.00' 225.9 cf Filter Media (Irregular) Listed below (Recalc) -Impervious

1,129.5 cf Overall  x 20.0% Voids
#3 32.58' 427.7 cf Gravel & Pea Gravel (Irregular) Listed below (Recalc)

1,069.3 cf Overall  x 40.0% Voids

1,373.6 cf Total Available Storage

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

35.50 753 309.0 0.0 0.0 753
36.00 2,262 329.0 720.0 720.0 1,781

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

34.00 753 309.0 0.0 0.0 753
35.50 753 309.0 1,129.5 1,129.5 1,217

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

32.58 753 309.0 0.0 0.0 753
34.00 753 309.0 1,069.3 1,069.3 1,192

Device Routing     Invert Outlet Devices

#1 Primary 32.83' 8.0"  Round Culvert   
L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 32.83' / 32.00'   S= 0.0151 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Discarded 32.58' 2.150 in/hr Exfiltration over Horizontal area     Phase-In= 0.01'   
#3 Secondary 35.95' 10.0' long  x 3.0' 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   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
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2.72  2.81  2.92  2.97  3.07  3.32   
#4 Device 1 35.85' 12.0" Horiz. Grate    C= 0.600   Limited to weir flow at low heads   
#5 Device 1 35.75' 1.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.0 cfs @ 11.75 hrs  HW=32.62'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=32.58'  TW=31.50'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)

4=Grate  ( Controls 0.0 cfs)
5=Orifice  ( Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=32.58'  TW=31.50'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond RG02: Rain Garden 02

Inflow Area = 0.35 ac, 22.05% Impervious,  Inflow Depth > 2.69"    for  10-Year event
Inflow = 1.0 cfs @ 12.10 hrs,  Volume= 0.1 af
Outflow = 0.8 cfs @ 12.17 hrs,  Volume= 0.1 af,  Atten= 20%,  Lag= 4.7 min
Discarded = 0.0 cfs @ 6.85 hrs,  Volume= 0.0 af
Primary = 0.6 cfs @ 12.17 hrs,  Volume= 0.0 af
     Routed to Reach PR03 : PR-03
Secondary = 0.2 cfs @ 12.17 hrs,  Volume= 0.0 af
     Routed to Reach PR03 : PR-03

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 33.00' @ 12.17 hrs   Surf.Area= 637 sf   Storage= 1,023.1 cf

Plug-Flow detention time= 140.5 min calculated for 0.1 af (75% of inflow)
Center-of-Mass det. time= 48.4 min ( 855.3 - 806.9 )

Volume Invert Avail.Storage Storage Description

#1 32.50' 475.2 cf Pond Area (Irregular) Listed below (Recalc) -Impervious
#2 31.00' 191.1 cf Filter Media (Irregular) Listed below (Recalc) -Impervious

955.5 cf Overall  x 20.0% Voids
#3 29.58' 361.8 cf Gravel & Pea Gravel (Irregular) Listed below (Recalc)

904.5 cf Overall  x 40.0% Voids

1,028.1 cf Total Available Storage

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

32.50 637 202.0 0.0 0.0 637
33.00 1,303 324.0 475.2 475.2 5,745

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

31.00 637 202.0 0.0 0.0 637
32.50 637 202.0 955.5 955.5 940
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

29.58 637 202.0 0.0 0.0 637
31.00 637 202.0 904.5 904.5 924

Device Routing     Invert Outlet Devices

#1 Primary 29.33' 8.0"  Round Culvert   
L= 112.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 29.33' / 26.00'   S= 0.0297 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Discarded 29.58' 0.350 in/hr Exfiltration over Horizontal area     Phase-In= 0.01'   
#3 Device 1 32.85' 12.0" Horiz. Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 32.75' 1.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#5 Secondary 32.95' 10.0' long  x 3.0' 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   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Discarded OutFlow  Max=0.0 cfs @ 6.85 hrs  HW=29.62'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.5 cfs @ 12.17 hrs  HW=32.99'  TW=26.10'   (Dynamic Tailwater)
1=Culvert  (Passes 0.5 cfs of 2.6 cfs potential flow)

3=Grate  (Weir Controls 0.5 cfs @ 1.22 fps)
4=Orifice  (Orifice Controls 0.0 cfs @ 2.14 fps)

Secondary OutFlow  Max=0.2 cfs @ 12.17 hrs  HW=32.99'  TW=26.10'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 0.2 cfs @ 0.48 fps)

Summary for Pond RG03: Rain Garden 03

Inflow Area = 0.13 ac, 35.75% Impervious,  Inflow Depth > 3.13"    for  10-Year event
Inflow = 0.4 cfs @ 12.09 hrs,  Volume= 0.0 af
Outflow = 0.4 cfs @ 12.10 hrs,  Volume= 0.0 af,  Atten= 0%,  Lag= 0.5 min
Discarded = 0.0 cfs @ 2.95 hrs,  Volume= 0.0 af
Primary = 0.2 cfs @ 12.10 hrs,  Volume= 0.0 af
     Routed to Link PPOI01 : PPOI-01
Secondary = 0.2 cfs @ 12.10 hrs,  Volume= 0.0 af
     Routed to Link PPOI01 : PPOI-01

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 29.98' @ 12.10 hrs   Surf.Area= 240 sf   Storage= 378.3 cf

Plug-Flow detention time= 144.4 min calculated for 0.0 af (77% of inflow)
Center-of-Mass det. time= 57.5 min ( 846.3 - 788.8 )
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Volume Invert Avail.Storage Storage Description

#1 29.50' 182.2 cf Pond Area (Irregular) Listed below (Recalc) -Impervious
#2 28.00' 72.0 cf Filter Media (Irregular) Listed below (Recalc) -Impervious

360.0 cf Overall  x 20.0% Voids
#3 26.58' 136.3 cf Gravel & Pea Gravel (Irregular) Listed below (Recalc)

340.8 cf Overall  x 40.0% Voids

390.5 cf Total Available Storage

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

29.50 240 125.0 0.0 0.0 240
30.00 505 140.0 182.2 182.2 563

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

28.00 240 125.0 0.0 0.0 240
29.50 240 125.0 360.0 360.0 428

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

26.58 240 125.0 0.0 0.0 240
28.00 240 125.0 340.8 340.8 418

Device Routing     Invert Outlet Devices

#1 Primary 28.00' 6.0"  Round Culvert   
L= 13.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 28.00' / 27.70'   S= 0.0231 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Discarded 26.58' 0.150 in/hr Exfiltration over Horizontal area     Phase-In= 0.01'   
#3 Device 1 29.90' 12.0" Horiz. Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 29.83' 1.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#5 Secondary 29.95' 20.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Discarded OutFlow  Max=0.0 cfs @ 2.95 hrs  HW=26.61'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.2 cfs @ 12.10 hrs  HW=29.98'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.2 cfs of 1.2 cfs potential flow)

3=Grate  (Weir Controls 0.2 cfs @ 0.90 fps)
4=Orifice  (Orifice Controls 0.0 cfs @ 1.55 fps)

Secondary OutFlow  Max=0.2 cfs @ 12.10 hrs  HW=29.98'  TW=0.00'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 0.2 cfs @ 0.40 fps)
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Summary for Pond RG04: Rain Garden 04

Inflow Area = 0.05 ac, 51.59% Impervious,  Inflow Depth > 3.04"    for  10-Year event
Inflow = 0.1 cfs @ 12.09 hrs,  Volume= 0.0 af
Outflow = 0.0 cfs @ 11.35 hrs,  Volume= 0.0 af,  Atten= 93%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 11.35 hrs,  Volume= 0.0 af
Primary = 0.0 cfs @ 0.00 hrs,  Volume= 0.0 af
     Routed to Reach PR01 : PR-01
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0.0 af
     Routed to Reach PR01 : PR-01

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 33.66' @ 13.75 hrs   Surf.Area= 205 sf   Storage= 217.1 cf

Plug-Flow detention time= 167.2 min calculated for 0.0 af (100% of inflow)
Center-of-Mass det. time= 167.0 min ( 927.8 - 760.8 )

Volume Invert Avail.Storage Storage Description

#1 33.50' 156.7 cf Pond Area (Irregular) Listed below (Recalc) -Impervious
#2 32.00' 61.5 cf Filter Media (Irregular) Listed below (Recalc) -Impervious

307.5 cf Overall  x 20.0% Voids
#3 30.58' 116.4 cf Gravel & Pea Gravel (Irregular) Listed below (Recalc)

291.1 cf Overall  x 40.0% Voids

334.6 cf Total Available Storage

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

33.50 205 108.0 0.0 0.0 205
34.00 436 121.0 156.7 156.7 449

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

32.00 205 108.0 0.0 0.0 205
33.50 205 108.0 307.5 307.5 367

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

30.58 205 108.0 0.0 0.0 205
32.00 205 108.0 291.1 291.1 358

Device Routing     Invert Outlet Devices

#1 Primary 31.50' 6.0"  Round Culvert   
L= 15.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 31.50' / 31.40'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Discarded 30.58' 2.150 in/hr Exfiltration over Horizontal area     Phase-In= 0.01'   
#3 Secondary 33.95' 10.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
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2.85  3.07  3.20  3.32   
#4 Device 1 33.85' 12.0" Horiz. Grate    C= 0.600   Limited to weir flow at low heads   
#5 Device 1 33.75' 1.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.0 cfs @ 11.35 hrs  HW=30.62'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.0 cfs)

Primary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=30.58'  TW=31.50'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.0 cfs)

4=Grate  ( Controls 0.0 cfs)
5=Orifice  ( Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=30.58'  TW=31.50'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Link PPOI01: PPOI-01

Inflow Area = 1.50 ac, 35.52% Impervious,  Inflow Depth > 2.16"    for  10-Year event
Inflow = 3.0 cfs @ 12.15 hrs,  Volume= 0.3 af
Primary = 3.0 cfs @ 12.15 hrs,  Volume= 0.3 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Type/Node Name:

Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a).

0.26          ac A = Area draining to the practice

0.04          ac AI = Impervious area draining to the practice

0.17          decimal I = Percent impervious area draining to the practice, in decimal form

0.20          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.05          ac-in WQV= 1” x Rv x A

191           cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

48             cf 25% x WQV (check calc for sediment forebay volume)

143           cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:

753           sf ASA = Surface area of the practice

2.15          iph KsatDESIGN = Design infiltration rate
1

Yes/No

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 

(Use the calculations below)

1.4            hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72-hrs

Calculate time to drain if system IS underdrained:

ft EWQV = Elevation of WQV (attach stage-storage table) 

cfs QWQV = Discharge at the EWQV (attach stage-discharge table)

- hours T DRAIN = Drain time = 2WQV/QWQV < 72-hrs

34.00        feet EFC = Elevation of the bottom of the filter course material
2

feet EUD = Invert elevation of the underdrain (UD), if applicable

30.40        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

26.64        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

34.00        feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

7.36          feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

3.60          feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

35.87        ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

36.00        ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check. < 10 ac

cf V = Volume of storage
3
 (attach a stage-storage table) > 75%WQV

inches DFC = Filter course thickness
18", or 24" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course specification.

Yes/No Access grate provided? ← yes

Rain Garden 01 (RG-01)

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac? ← yes

501           cf V = Volume of storage
3
 (attach a stage-storage table)  > WQV

18.0          
inches DFC = Filter course thickness

18", or 24" if 

within GPA

Sheet C-11 Note what sheet in the plan set contains the filter course specification

4.0 :1 Pond side slopes > 3:1

Sheet C-06 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course spec.

mod. 304.1 (see 

spec)

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat design includes factor of safey. See Env-Wq 

1504.14 for guidance on determining the infiltration rate.

storm events. The pond drains via infiltration alone in less than 72 hours.

Designer's Notes:

2.  See lines 34, 40 and 48 for required depths of filter media.

The rain garden is equipped with an underdrain to promote pond drainage during heavier

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 

outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 

include the volume above the outlet structure, if any.

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019
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Stage-Area-Storage for Pond RG01: Rain Garden 01

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

32.58 753 0.0
32.63 753 15.1
32.68 753 30.1
32.73 753 45.2
32.78 753 60.2
32.83 753 75.3
32.88 753 90.4
32.93 753 105.4
32.98 753 120.5
33.03 753 135.5
33.08 753 150.6
33.13 753 165.7
33.18 753 180.7
33.23 753 195.8
33.28 753 210.8
33.33 753 225.9
33.38 753 241.0
33.43 753 256.0
33.48 753 271.1
33.53 753 286.1
33.58 753 301.2
33.63 753 316.3
33.68 753 331.3
33.73 753 346.4
33.78 753 361.4
33.83 753 376.5
33.88 753 391.6
33.93 753 406.6
33.98 753 421.7
34.03 753 432.2
34.08 753 439.8
34.13 753 447.3
34.18 753 454.8
34.23 753 462.3
34.28 753 469.9
34.33 753 477.4
34.38 753 484.9
34.43 753 492.5
34.48 753 500.0
34.53 753 507.5
34.58 753 515.1
34.63 753 522.6
34.68 753 530.1
34.73 753 537.6
34.78 753 545.2
34.83 753 552.7
34.88 753 560.2
34.93 753 567.8
34.98 753 575.3
35.03 753 582.8
35.08 753 590.4
35.13 753 597.9

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

35.18 753 605.4
35.23 753 612.9
35.28 753 620.5
35.33 753 628.0
35.38 753 635.5
35.43 753 643.1
35.48 753 650.6
35.53 753 677.2
35.58 753 721.2
35.63 753 771.3
35.68 753 828.1
35.73 753 891.8
35.78 753 962.9
35.83 753 1,041.7
35.88 753 1,128.8
35.93 753 1,224.5
35.98 753 1,329.1

Bottom
Filter Elev

1" Orifice
Elevation

Volume of Storage
927 cf - 426 cf = 501 cf
(See BMP Worksheet)
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Type/Node Name:

Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a).

0.35          ac A = Area draining to the practice

0.08          ac AI = Impervious area draining to the practice

0.22          decimal I = Percent impervious area draining to the practice, in decimal form

0.25          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.09          ac-in WQV= 1” x Rv x A

315           cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

79             cf 25% x WQV (check calc for sediment forebay volume)

236           cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:

637           sf ASA = Surface area of the practice

0.35          iph KsatDESIGN = Design infiltration rate
1

Yes/No

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 

(Use the calculations below)

17.0          hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72-hrs

Calculate time to drain if system IS underdrained:

ft EWQV = Elevation of WQV (attach stage-storage table) 

cfs QWQV = Discharge at the EWQV (attach stage-discharge table)

- hours T DRAIN = Drain time = 2WQV/QWQV < 72-hrs

31.00        feet EFC = Elevation of the bottom of the filter course material
2

feet EUD = Invert elevation of the underdrain (UD), if applicable

30.00        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

28.03        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

31.00        feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

2.97          feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

1.00          feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

33.06        ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

33.00        ft Elevation of the top of the practice

NO 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check. < 10 ac

cf V = Volume of storage
3
 (attach a stage-storage table) > 75%WQV

inches DFC = Filter course thickness
18", or 24" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course specification.

Yes/No Access grate provided? ← yes

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)

Rain Garden 02 (RG-02)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac? ← yes

494           cf V = Volume of storage
3
 (attach a stage-storage table)  > WQV

18.0          
inches DFC = Filter course thickness

18", or 24" if 

within GPA

Sheet C-11 Note what sheet in the plan set contains the filter course specification

4.0 :1 Pond side slopes > 3:1

Sheet C-06 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course spec.

mod. 304.1 (see 

spec)

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat design includes factor of safey. See Env-Wq 

1504.14 for guidance on determining the infiltration rate.

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 

outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 

include the volume above the outlet structure, if any.

Designer's Notes: The rain garden is equipped with an underdrain to promote pond drainage during heavier

storm events. The pond drains via infiltration alone in less than 72 hours.

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019
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Stage-Area-Storage for Pond RG02: Rain Garden 02

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

29.58 637 0.0
29.63 637 12.7
29.68 637 25.5
29.73 637 38.2
29.78 637 51.0
29.83 637 63.7
29.88 637 76.4
29.93 637 89.2
29.98 637 101.9
30.03 637 114.7
30.08 637 127.4
30.13 637 140.1
30.18 637 152.9
30.23 637 165.6
30.28 637 178.4
30.33 637 191.1
30.38 637 203.8
30.43 637 216.6
30.48 637 229.3
30.53 637 242.1
30.58 637 254.8
30.63 637 267.5
30.68 637 280.3
30.73 637 293.0
30.78 637 305.8
30.83 637 318.5
30.88 637 331.2
30.93 637 344.0
30.98 637 356.7
31.03 637 365.6
31.08 637 372.0
31.13 637 378.4
31.18 637 384.7
31.23 637 391.1
31.28 637 397.5
31.33 637 403.9
31.38 637 410.2
31.43 637 416.6
31.48 637 423.0
31.53 637 429.3
31.58 637 435.7
31.63 637 442.1
31.68 637 448.4
31.73 637 454.8
31.78 637 461.2
31.83 637 467.6
31.88 637 473.9
31.93 637 480.3
31.98 637 486.7
32.03 637 493.0
32.08 637 499.4
32.13 637 505.8

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

32.18 637 512.1
32.23 637 518.5
32.28 637 524.9
32.33 637 531.3
32.38 637 537.6
32.43 637 544.0
32.48 637 550.4
32.53 637 572.5
32.58 637 607.5
32.63 637 645.3
32.68 637 686.3
32.73 637 730.3
32.78 637 777.7
32.83 637 828.5
32.88 637 882.7
32.93 637 940.7
32.98 637 1,002.3
33.03 637 1,028.1
33.08 637 1,028.1
33.13 637 1,028.1

Bottom
Filter Elev

1" Orifice
Elevation

Volume of Storage
855 cf - 361 cf = 494 cf
(See BMP Worksheet)
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Type/Node Name:

Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a).

0.13          ac A = Area draining to the practice

0.05          ac AI = Impervious area draining to the practice

0.36          decimal I = Percent impervious area draining to the practice, in decimal form

0.38          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.05          ac-in WQV= 1” x Rv x A

177           cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

44             cf 25% x WQV (check calc for sediment forebay volume)

133           cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:

240           sf ASA = Surface area of the practice

0.15          iph KsatDESIGN = Design infiltration rate
1

Yes/No

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 

(Use the calculations below)

59.0          hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72-hrs

Calculate time to drain if system IS underdrained:

ft EWQV = Elevation of WQV (attach stage-storage table) 

cfs QWQV = Discharge at the EWQV (attach stage-discharge table)

- hours T DRAIN = Drain time = 2WQV/QWQV < 72-hrs

28.00        feet EFC = Elevation of the bottom of the filter course material
2

feet EUD = Invert elevation of the underdrain (UD), if applicable

26.75        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

23.08        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

28.00        feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

4.92          feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

1.25          feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

29.99        ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

30.00        ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check. < 10 ac

cf V = Volume of storage
3
 (attach a stage-storage table) > 75%WQV

inches DFC = Filter course thickness
18", or 24" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course specification.

Yes/No Access grate provided? ← yes

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)

Rain Garden 03 (RG-03)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac? ← yes

178           cf V = Volume of storage
3
 (attach a stage-storage table)  > WQV

18.0          
inches DFC = Filter course thickness

18", or 24" if 

within GPA

Sheet C-11 Note what sheet in the plan set contains the filter course specification

4.0 :1 Pond side slopes > 3:1

Sheet C-06 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course spec.

mod. 304.1 (see 

spec)

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019

storm events. The pond drains via infiltration alone in less than 72 hours.

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat design includes factor of safey. See Env-Wq 

1504.14 for guidance on determining the infiltration rate.

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 

outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 

include the volume above the outlet structure, if any.

Designer's Notes: The rain garden is equipped with an underdrain to promote pond drainage during heavier
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Stage-Area-Storage for Pond RG03: Rain Garden 03

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

26.58 240 0.0
26.63 240 4.8
26.68 240 9.6
26.73 240 14.4
26.78 240 19.2
26.83 240 24.0
26.88 240 28.8
26.93 240 33.6
26.98 240 38.4
27.03 240 43.2
27.08 240 48.0
27.13 240 52.8
27.18 240 57.6
27.23 240 62.4
27.28 240 67.2
27.33 240 72.0
27.38 240 76.8
27.43 240 81.6
27.48 240 86.4
27.53 240 91.2
27.58 240 96.0
27.63 240 100.8
27.68 240 105.6
27.73 240 110.4
27.78 240 115.2
27.83 240 120.0
27.88 240 124.8
27.93 240 129.6
27.98 240 134.4
28.03 240 137.8
28.08 240 140.2
28.13 240 142.6
28.18 240 145.0
28.23 240 147.4
28.28 240 149.8
28.33 240 152.2
28.38 240 154.6
28.43 240 157.0
28.48 240 159.4
28.53 240 161.8
28.58 240 164.2
28.63 240 166.6
28.68 240 169.0
28.73 240 171.4
28.78 240 173.8
28.83 240 176.2
28.88 240 178.6
28.93 240 181.0
28.98 240 183.4
29.03 240 185.8
29.08 240 188.2
29.13 240 190.6

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

29.18 240 193.0
29.23 240 195.4
29.28 240 197.8
29.33 240 200.2
29.38 240 202.6
29.43 240 205.0
29.48 240 207.4
29.53 240 215.7
29.58 240 228.9
29.63 240 243.3
29.68 240 258.9
29.73 240 275.8
29.78 240 293.9
29.83 240 313.4
29.88 240 334.3
29.93 240 356.7
29.98 240 380.5
30.03 240 390.5

Bottom
Filter Elev

1" Orifice
Elevation

Volume of Storage
313 cf - 135 cf = 178 cf
(See BMP Worksheet)
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Type/Node Name:

Check if you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.07(a).

0.05          ac A = Area draining to the practice

0.03          ac AI = Impervious area draining to the practice

0.51          decimal I = Percent impervious area draining to the practice, in decimal form

0.51          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.03          ac-in WQV= 1” x Rv x A

94             cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

24             cf 25% x WQV (check calc for sediment forebay volume)

71             cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:

205           sf ASA = Surface area of the practice

1.20          iph KsatDESIGN = Design infiltration rate
1

Yes/No

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 

(Use the calculations below)

4.6            hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72-hrs

Calculate time to drain if system IS underdrained:

ft EWQV = Elevation of WQV (attach stage-storage table) 

cfs QWQV = Discharge at the EWQV (attach stage-discharge table)

- hours T DRAIN = Drain time = 2WQV/QWQV < 72-hrs

32.00        feet EFC = Elevation of the bottom of the filter course material
2

feet EUD = Invert elevation of the underdrain (UD), if applicable

30.15        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

27.97        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

32.00        feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

4.03          feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

1.85          feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

33.90        ft Peak elevation of the 50-year storm event (infiltration can be used in analysis)

34.00        ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check. < 10 ac

cf V = Volume of storage
3
 (attach a stage-storage table) > 75%WQV

inches DFC = Filter course thickness
18", or 24" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course specification.

Yes/No Access grate provided? ← yes

FILTRATION PRACTICE DESIGN CRITERIA
(Env-Wq 1508.07)

Rain Garden 04 (RG-04)

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac? ← yes

129           cf V = Volume of storage
3
 (attach a stage-storage table)  > WQV

18.0          
inches DFC = Filter course thickness

18", or 24" if 

within GPA

Sheet C-11 Note what sheet in the plan set contains the filter course specification

4.0 :1 Pond side slopes > 3:1

Sheet C-06 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course spec.

mod. 304.1 (see 

spec)

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019

storm events. The pond drains via infiltration alone in less than 72 hours.

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksat design includes factor of safey. See Env-Wq 

1504.14 for guidance on determining the infiltration rate.

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 

outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 

include the volume above the outlet structure, if any.

Designer's Notes: The rain garden is equipped with an underdrain to promote pond drainage during heavier
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Stage-Area-Storage for Pond RG04: Rain Garden 04

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

30.58 205 0.0
30.63 205 4.1
30.68 205 8.2
30.73 205 12.3
30.78 205 16.4
30.83 205 20.5
30.88 205 24.6
30.93 205 28.7
30.98 205 32.8
31.03 205 36.9
31.08 205 41.0
31.13 205 45.1
31.18 205 49.2
31.23 205 53.3
31.28 205 57.4
31.33 205 61.5
31.38 205 65.6
31.43 205 69.7
31.48 205 73.8
31.53 205 77.9
31.58 205 82.0
31.63 205 86.1
31.68 205 90.2
31.73 205 94.3
31.78 205 98.4
31.83 205 102.5
31.88 205 106.6
31.93 205 110.7
31.98 205 114.8
32.03 205 117.7
32.08 205 119.7
32.13 205 121.8
32.18 205 123.8
32.23 205 125.9
32.28 205 127.9
32.33 205 130.0
32.38 205 132.0
32.43 205 134.1
32.48 205 136.1
32.53 205 138.2
32.58 205 140.2
32.63 205 142.3
32.68 205 144.3
32.73 205 146.4
32.78 205 148.4
32.83 205 150.5
32.88 205 152.5
32.93 205 154.6
32.98 205 156.6
33.03 205 158.7
33.08 205 160.7
33.13 205 162.8

Elevation
(feet)

Horizontal
(sq-ft)

Storage
(cubic-feet)

33.18 205 164.8
33.23 205 166.9
33.28 205 168.9
33.33 205 171.0
33.38 205 173.0
33.43 205 175.1
33.48 205 177.1
33.53 205 184.3
33.58 205 195.6
33.63 205 207.9
33.68 205 221.3
33.73 205 235.7
33.78 205 251.3
33.83 205 268.1
33.88 205 286.1
33.93 205 305.4
33.98 205 326.0

Bottom
Filter Elev

1" Orifice
Elevation

Volume of Storage
244 cf - 115 cf = 129 cf
(See BMP Worksheet)
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APPENDIX G – RIPRAP CALCULATIONS



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This Page Is Intentionally Blank) 
  



Proposed 3 Lot Subdivision

437 Lafayette Road

4/19/2022

RIPRAP OUTLET PROTECTION

Location: FES-01

Design Flow = Q = 0.01 cfs

Tailwater = Tw = 0.446667 feet

Pipe Dia.= Do = 0.67 feet

TW>=1/2Do -> La = Length = 3.0Q/Do^(3/2) + 7Do = 0.0 feet

W1 = Width = 3Do+(0.4)(La)= 2.0 feet (or Width of Channel)

W2 = Width = 3Do= 2.0 feet

D = Depth = (1.5)(d50)= 9 inches (or Min. 9")

d50 = (0.02/Tw)(Q/Do)^
(4/3)

= 6.00 inches (or Min. 6")

Rock Riprap Gradation

% by weight passing given the D50 Size Size of stone (inches)

100 9.00 - 12.00

85 7.80 - 10.80

50 6.00 - 9.00

15 1.80 - 3.00
(See Last Page of Calculations 

for 25-Year Flows)

TFMoran Seacoast Division Page 1 (last rev 10/07/21)

Implementing
a 2ft x 2ft pad



Proposed 3 Lot Subdivision

437 Lafayette Road

4/19/2022

RIPRAP OUTLET PROTECTION

Location: FES-02

Design Flow = Q = 0.87 cfs

Tailwater = Tw = 0.446667 feet

Pipe Dia.= Do = 0.67 feet

TW>=1/2Do -> La = Length = 3.0Q/Do^(3/2) + 7Do = 3.0 feet

W1 = Width = 3Do+(0.4)(La)= 3.0 feet (or Width of Channel)

W2 = Width = 3Do= 2.0 feet

D = Depth = (1.5)(d50)= 9 inches (or Min. 9")

d50 = (0.02/Tw)(Q/Do)^
(4/3)

= 6.00 inches (or Min. 6")

Rock Riprap Gradation

% by weight passing given the D50 Size Size of stone (inches)

100 9.00 - 12.00

85 7.80 - 10.80

50 6.00 - 9.00

15 1.80 - 3.00
(See Last Page of Calculations 

for 25-Year Flows)

TFMoran Seacoast Division Page 2 (last rev 10/07/21)



Proposed 3 Lot Subdivision

437 Lafayette Road

4/19/2022

RIPRAP OUTLET PROTECTION

Location: FES-03

Design Flow = Q = 0.27 cfs

Tailwater = Tw = 0.333333 feet

Pipe Dia.= Do = 0.5 feet

TW>=1/2Do -> La = Length = 3.0Q/Do^(3/2) + 7Do = 1.0 feet

W1 = Width = 3Do+(0.4)(La)= 2.0 feet (or Width of Channel)

W2 = Width = 3Do= 1.5 feet

D = Depth = (1.5)(d50)= 9 inches (or Min. 9")

d50 = (0.02/Tw)(Q/Do)^
(4/3)

= 6.00 inches (or Min. 6")

Rock Riprap Gradation

% by weight passing given the D50 Size Size of stone (inches)

100 9.00 - 12.00

85 7.80 - 10.80

50 6.00 - 9.00

15 1.80 - 3.00
(See Last Page of Calculations 

for 25-Year Flows)

TFMoran Seacoast Division Page 3 (last rev 10/07/21)

Implementing
a 2ft x 2ft pad



Proposed 3 Lot Subdivision

437 Lafayette Road

4/19/2022

RIPRAP OUTLET PROTECTION

Location: FES-04

Design Flow = Q = 0.03 cfs

Tailwater = Tw = 0.333333 feet

Pipe Dia.= Do = 0.5 feet

TW>=1/2Do -> La = Length = 3.0Q/Do^(3/2) + 7Do = 0.0 feet

W1 = Width = 3Do+(0.4)(La)= 1.5 feet (or Width of Channel)

W2 = Width = 3Do= 1.5 feet

D = Depth = (1.5)(d50)= 9 inches (or Min. 9")

d50 = (0.02/Tw)(Q/Do)^
(4/3)

= 6.00 inches (or Min. 6")

Rock Riprap Gradation

% by weight passing given the D50 Size Size of stone (inches)

100 9.00 - 12.00

85 7.80 - 10.80

50 6.00 - 9.00

15 1.80 - 3.00
(See Last Page of Calculations 

for 25-Year Flows)

TFMoran Seacoast Division Page 4 (last rev 10/07/21)

Implementing
a 2ft x 2ft pad



Riprap Calcs - 25-Year

Type III 24-hr  25-Year Rainfall=7.12"45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 1HydroCAD® 10.10-7a  s/n 00866  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Peak Elev=35.61'  Storage=748.8 cf   Inflow=0.49 cfs  0.0 afPond RG01: Rain Garden 01
   Discarded=0.04 cfs  0.0 af   Primary=0.00 cfs  0.0 af   Secondary=0.00 cfs  0.0 af   Outflow=0.04 cfs  0.0 af

Peak Elev=33.04'  Storage=1,028.1 cf   Inflow=1.45 cfs  0.1 afPond RG02: Rain Garden 02
   Discarded=0.01 cfs  0.0 af   Primary=0.87 cfs  0.1 af   Secondary=0.67 cfs  0.0 af   Outflow=1.54 cfs  0.1 af

Peak Elev=29.99'  Storage=383.3 cf   Inflow=0.61 cfs  0.0 afPond RG03: Rain Garden 03
   Discarded=0.00 cfs  0.0 af   Primary=0.27 cfs  0.0 af   Secondary=0.34 cfs  0.0 af   Outflow=0.61 cfs  0.0 af

Peak Elev=33.87'  Storage=280.8 cf   Inflow=0.20 cfs  0.0 afPond RG04: Rain Garden 04
   Discarded=0.01 cfs  0.0 af   Primary=0.03 cfs  0.0 af   Secondary=0.00 cfs  0.0 af   Outflow=0.04 cfs  0.0 af
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APPENDIX H - NRCS WEB SOIL SURVEY 



Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 

  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This Page Is Intentionally Blank) 
  



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource 
Report for
Rockingham 
County, New 
Hampshire
437 Lafayette Road

Natural
Resources
Conservation
Service

January 7, 2022



Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.

3
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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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 
1:24,000.

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: Rockingham County, New Hampshire
Survey Area Data: Version 24, Aug 31, 2021

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—Jun 
14, 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

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

299 Udorthents, smoothed 2.6 12.8%

799 Urban land-Canton complex, 3 
to 15 percent slopes

17.9 87.2%

Totals for Area of Interest 20.5 100.0%

Map Unit Descriptions
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 
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, 
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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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Rockingham County, New Hampshire

299—Udorthents, smoothed

Map Unit Setting
National map unit symbol: 9cmt
Elevation: 0 to 840 feet
Mean annual precipitation: 44 to 49 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 155 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Properties and qualities
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

799—Urban land-Canton complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9cq0
Elevation: 0 to 1,000 feet
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 120 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 55 percent
Canton and similar soils: 20 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton

Setting
Parent material: Till

Typical profile
H1 - 0 to 5 inches: gravelly fine sandy loam
H2 - 5 to 21 inches: gravelly fine sandy loam
H3 - 21 to 60 inches: loamy sand

Custom Soil Resource Report
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Properties and qualities
Slope: 3 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): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

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

Squamscott and scitico
Percent of map unit: 4 percent
Landform: Marine terraces
Hydric soil rating: Yes

Walpole
Percent of map unit: 4 percent
Landform: Depressions
Hydric soil rating: Yes

Chatfield
Percent of map unit: 4 percent
Hydric soil rating: No

Scituate and newfields
Percent of map unit: 4 percent
Hydric soil rating: No

Boxford and eldridge
Percent of map unit: 4 percent
Hydric soil rating: No

Custom Soil Resource Report
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Test Pit 1 January 25th, 2022 

0-13”  10YR 5/3 Brown, Loam, Massive, Friable, Anthropogenic Fill (Asphalt, 

Brick) 

13-20” AB 10YR 7/6 Yellow, Loam, Blocky, Friable, Gravely <5% Rock (Iron 

Stone) 

20-55” B1 Gley 1 7N Gray, Sandy Loam, massive, pliable 

55- 65” B2 10YR 5/1 Gray, Coarse Sand, Friable, Massive, > 15% Angular Rock 

Fragment (Iron Stone) 

REDOX @ 20” 10YR 7/8 Common Distinct >15%  

  Soil Series: Walpole  

EST Wet: 20” Below Grade 

OBS WT: 39” Below Grade (Apparent →) 

Ledge: > 65” Below Grade 

 

Test Pit 2 January 25th, 2022 

0-15” A 10YR 4/3 Brown, Loam, Massive  

15-17”  10YR 7/6 Yellow, Sandy Loam, friable, granular 

17-27” Gley 1 7/N light gray, Sandy Loam, friable, granular 

27-52” 10YR 6/6 Brownish Yellow, Loam, friable, massive 

52-77” 10YR 5/1 Gray, Course Sand, Friable, Gravely, granular 

REDOX @ 26” 10YR 7/8 Common Distinct 

  Soil Series: Walpole 

EST Wet: 26” Below Grade 

OBS WT: 51” Below Grade (Apparent ↑) 

Ledge: 77” Below Grade 



Test Pit 3 January 25th, 2022 

0-16”  10YR 4/3 Brown, Loam, aggregated, friable 

16-27” 10YR 6/6 Brownish Yellow, Loam, aggregated, friable, Gravely >5% 

27-52” 10YR 7/2 Light Gray, Loamy Sand, aggregated, Friable Gravely >15% 

52-84” 10YR 8/1 White, Sandy Clay Loam, Platey, indurate 

REDOX @: 41” 10YR 7/8 Common Distinct >15% 

  Soil Series: Canton - Chatfield Complex 

EST Wet: 41” Below Grade 

OBS WT: 84” Below Grade (Apparent ↘) 

Ledge: 84” Below Grade 

 

Test Pit 4 January 25th, 2022 

0-18”  10YR 5/4 Yellowish Brown, Loam, Friable, Aggregate  

18-27” 10YR 6/6 Brownish Yellow, Sandy Loam, Gravely >5%, Friable, 

Aggregate 

27-37” 10YR 6/2 Light Brownish Grey, Loamy Sand, > 15% Angular Rock 

Fragment (Iron Stone) 

37-65” 10YR 7/8 Yellow, Decaying Bedrock, Angular Cobble, Iron Stone 

REDOX @: 5R 3/8 Common Distinct >15% 

  Soil Series: Chatfield  

EST Wet: 37” Below Grade 

OBS WT: 56” Below Grade (Apparent ↑) 

Ledge: 65” Below Grade 

  

 



Test Pit 5 January 25th, 2022 

0-10”  10YR 4/3 Brown, Loamy Sand, aggregate, friable, gravely >5% 

10-31” 10YR 5/4 Yellowish Brown, Course Sand, Granular, Friable, gravely 

>15% 

31-57” Gley 1 5/N Gray, Clay, Decayed Bedrock, Boulders >5%, Massive 

REDOX @: 31” 5R 3/8 Common Distinct >15% 

  Soil Series: Chatfield – Maybid Complex 

EST Wet: 31” Below Grade 

OBS WT: > 57” 

Ledge: 57” Below Grade 

 

Test Pit 6 January 25th, 2022 

0-12”  10YR 4/3 Brown, Sandy Loam, Aggregate, Friable 

12-16” 10YR 7/2 Light Gray, Sand, granular, friable, gravely >5% 

16-28” 10YR 7/1 Light Gray, Fine Sand, Granular, Friable 

28-42” 10YR 7/3 Very Pale Brown, Sandy Loam, Aggregate, friable, 

heterogeneous 

42-47” Gley 1 5/5G-1 Greenish Gray, Sandy Clay Loam, Platey, Indurate 

47-96” Gley 2 8/5BG Light Greenish Gray, Clay, Massive, Indurate, 

homogeneous  

REDOX @42” 5R 3/8 Common Distinct >15% 

  Soil Series: Canton Complex (Anthropogenic) 

EST Wet: 42” Below Grade 

OBS WT: 79” Below Grade (Apparent →) 

Ledge: > 96”   



Test Pit 7 January 25th, 2022 

0-18”  10YR 4/2 Dark Grayish Brown, Sandy Loam, Friable, blocky 

18-42” 10YR 7/4 Very pale Brown, Fine Sand, granular, friable 

42-54” 10YR 6/6 Brownish Yellow, Course Sand, granular, friable 

54-65” 10YR 5/8 Yellowish Brown, Sandy Loam, heterogeneous, friable  

65-72” Gley 2 4/10B Dark Blueish Gray, Sandy Clay Loam, Platey, Indurate 

72-102” Gley 2 7/10B Light Blueish Gray, Clay, Massive, Indurate 

REDOX @ 57” 5R 3/8 Common Distinct >15% 

  Soil Series: Canton Complex (Anthropogenic) 

EST Wet: 57” Below Grade 

OBS WT: 93” Below Grade (Apparent ↑) 

Ledge: >102” 

 

Test Pit 8 January 25th, 2022 

0-14”  10YR 4/2 Dark Grayish Brown, Loamy Sand, friable, blocky 

14-42” 10YR 7/4 Very pale Brown, Fine Sand, aggregate, friable, > 15% 

Cobble River Stone 

42-50” Gley 1 5/5G_/1 Greenish Gray, Sandy Clay Loam, Aquatard present 

(Iron Stone), Massive, Indurate 

50-55” 10YR 6/4 Light Yellowish Brown, Sandy Clay Loam, Inclusion, 

heterogeneous, Massive, Indurate 

55-103” Gley 2 8/5BG Light Greenish Gray, Clay, Indurate, massive 

REDOX @ 42 5R 3/8 Common Distinct >15% (Aquatard (Potentially 

Anthropogenic)) 

  Soil Series: Canton Complex (Anthropogenic) 

EST Wet: 42” Below Grade 



Test Pit 8 January 25th, 2022 (Cont’d) 

OBS WT: 101” Below Grade (Apparent ↑) 

Ledge: > 103” 

 

Test Pit 9 January 25th, 2022 

0-9”  10YR 4/3 Brown, Loam, blocky, friable, gravely >5% 

9-23”  10YR 5/6 Yellowish Brown, Loamy Sand, granular, , > 15% Angular 

Rock Fragment (Iron Stone) 

23-54” 10YR 7/2 light Grey, Sandy Loam, Indurate, massive, heterogeneous, 

> 15% Angular Rock Fragment (Iron Stone) 

REDOX @ 5R 4/6 Common Distinct >15% 

  Soil Series: Walpole 

EST Wet: 30” Below Grade 

OBS WT: > 54” 

Ledge: 54” Below Grade 

 

Test Pit 10 February 1st, 2022  

0-12”  10YR 4/4 Dark Yellowish Brown, Loamy Sand, Blocky, Friable, Cobble 

>15%, Homogeneous Soil 

12-23” 10YR 6/3 Pale Brown, Sandy Loam, aggregate, friable, Cobble >15%, 

Homogeneous soil 

23-36” 10YR 6/2 Light Brownish Grey, Course Sand, granular, 

Heterogeneous, Cobble >15%, Very Course particles <5% 

36-66” 10YR 5/4 Yellowish Brown, Loamy Sand, massive, Indurate > 25% 

Angular Rock Fragment (Iron Stone) 

 



Test Pit 10 February 1st, 2022 (Cont’d) 

66-76” 10YR 5/4 Yellowish Brown, Sandy Loam, massive, Indurate, decaying 

ledge, > 55% Angular Rock Fragment (Iron Stone) 

REDOX @ 52 – 58 10YR 5/6 Common Distinct >15% 

  Soil Series: Canton – Walpole Complex 

EST Wet: 52” Below Grade 

OBS WT: >76” 

Ledge: 76” Below Grade 
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Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
45.0 cm

104.1 cm 41 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 26.5 - - - - - - - - - -
2 0.5 20 0.000753 25.5 1.0 0.008 1 20 2400 1.8072 0.711 59.1 0.000753 0.0006 1.808 0.712 1.337 0.526
3 1 20 0.000753 24.9 0.6 0.008 1 20 1440 1.08432 0.427 59.1 0.000753 0.0006 1.085 0.427 0.802 0.316
4 1.5 20 0.000753 24.2 0.7 0.008 1 20 1680 1.26504 0.498 59.1 0.000753 0.0006 1.266 0.498 0.936 0.368
5 2 20 0.000753 23.5 0.7 0.008 1 20 1680 1.26504 0.498 59.1 0.000753 0.0006 1.266 0.498 0.936 0.368
6 2.5 20 0.000753 22.8 0.7 0.008 1 20 1680 1.26504 0.498 59.1 0.000753 0.0006 1.266 0.498 0.936 0.368
7 3 20 0.000753 22.2 0.6 0.008 1 20 1440 1.08432 0.427 59.1 0.000753 0.0006 1.085 0.427 0.802 0.316
8 3.5 20 0.000753 21.7 0.5 0.008 1 20 1200 0.9036 0.356 59.1 0.000753 0.0006 0.904 0.356 0.668 0.263

0.470 0.470 0.347

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Depth to Impervious Layer or ESHWT = 

TP-3 - Back Yard of Lot 3 - Hole #1

Depth of Auger Hole  = 
Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH

For 5 cm Auger

Average Ksat based on readings 2-7

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
52.0 cm

104.1 cm 41 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 27 - - - - - - - - - -
2 0.5 16 0.001057 25.4 1.6 0.008 1 20 3840 4.05888 1.5980 52.1 0.001057 0.0007 4.058 1.5974 2.794 1.100
3 1 16 0.001057 24.5 0.9 0.008 1 20 2160 2.28312 0.8989 52.1 0.001057 0.0007 2.282 0.899 1.571 0.619
4 1.5 16 0.001057 23.4 1.1 0.008 1 20 2640 2.79048 1.0986 52.1 0.001057 0.0007 2.790 1.0982 1.921 0.756
5 2 16 0.001057 22.5 0.9 0.008 1 20 2160 2.28312 0.8989 52.1 0.001057 0.0007 2.282 0.899 1.571 0.619
6 2.5 16 0.001057 21.6 0.9 0.008 1 20 2160 2.28312 0.8989 52.1 0.001057 0.0007 2.282 0.899 1.571 0.619
7 3 16 0.001057 20.7 0.9 0.008 1 20 2160 2.28312 0.8989 52.1 0.001057 0.0007 2.282 0.899 1.571 0.619
8 3.5 16 0.001057 19.9 0.8 0.008 1 20 1920 2.02944 0.7990 52.1 0.001057 0.0007 2.029 0.799 1.397 0.550

0.8789 0.879 0.605

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 2,4-8

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-3 - Back Yard of Lot 3 - Hole #2

For 5 cm Auger



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
46.0 cm

104.1 cm 41 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 42.0 - - - - - - - - - -
2 0.5 19 0.000815 40.8 1.2 0.008 1 20 2880 2.3472 0.924 58.1 0.000815 0.0006 2.347 0.924 1.694 0.667
3 1 19 0.000815 39.9 0.9 0.008 1 20 2160 1.7604 0.693 58.1 0.000815 0.0006 1.760 0.693 1.271 0.500
4 1.5 19 0.000815 39.0 0.9 0.008 1 20 2160 1.7604 0.693 58.1 0.000815 0.0006 1.760 0.693 1.271 0.500
5 2 19 0.000815 38.0 1.0 0.008 1 20 2400 1.956 0.770 58.1 0.000815 0.0006 1.956 0.770 1.412 0.556
6 2.5 19 0.000815 37.2 0.8 0.008 1 20 1920 1.5648 0.616 58.1 0.000815 0.0006 1.565 0.616 1.129 0.445
7 3 19 0.000815 36.4 0.8 0.008 1 20 1920 1.5648 0.616 58.1 0.000815 0.0006 1.565 0.616 1.129 0.445
8 3.5 19 0.000815 35.6 0.8 0.008 1 20 1920 1.5648 0.616 58.1 0.000815 0.0006 1.565 0.616 1.129 0.445

0.724 0.724 0.522

* NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water Hole #1 0.5
A Coefficient A from CCHP Manual - Approximate for Glover Solution Hole #2 0.9
d Distinance from top of water to outflow of CCHP (D-H) Hole #3 0.7

A1 Calculated Coefficient A for Glover Solution (H>2s) Average 0.7
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Depth of Auger Hole  = 
  Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-3 - Back Yard of Lot 3 - Hole #3

For 5 cm Auger



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
46.0 cm
94.0 cm 37 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 33.0 - - - - - - - - - -
2 1 14 0.001288 32.4 0.6 0.017 1 20 720 0.92736 0.3651 48.0 0.001288 0.0009 0.928 0.365 0.613 0.241
3 2 14 0.001288 31.8 0.6 0.017 1 20 720 0.92736 0.3651 48.0 0.001288 0.0009 0.928 0.365 0.613 0.241
4 3 14 0.001288 31.3 0.5 0.017 1 20 600 0.7728 0.3043 48.0 0.001288 0.0009 0.773 0.304 0.511 0.201
5 4 14 0.001288 30.8 0.5 0.017 1 20 600 0.7728 0.3043 48.0 0.001288 0.0009 0.773 0.304 0.511 0.201
6 5 14 0.001288 30.4 0.4 0.017 1 20 480 0.61824 0.2434 48.0 0.001288 0.0009 0.618 0.243 0.409 0.161
7 6 14 0.001288 22.2 8.2 0.017 1 20 9840 12.67392 4.9897 48.0 0.001288 0.0009 12.677 4.991 8.381 3.300

0.3164 0.316 0.724

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 1-6

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 

Radius of Hole = 

45407.12 4/25/2024
437 Lafatette Road - Portsmouth, NH TP-4 Between Lots 2 and 3

For 5 cm Auger



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
38.0 cm
94.0 cm 37 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s* A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 27.2 - - - - - - - - - -
2 2 15 0.001163 26.5 0.7 0.033 1 20 420 0.48846 0.1923 56.0 0.001163 0.0007 0.489 0.192 0.305 0.120
3 4 15 0.001163 26 0.5 0.033 1 20 300 0.3489 0.1374 56.0 0.001163 0.0007 0.349 0.137 0.218 0.086
4 6 15 0.001163 25.9 0.1 0.033 1 20 60 0.06978 0.0275 56.0 0.001163 0.0007 0.070 0.027 0.044 0.017
5 8 15 0.001163 25.4 0.5 0.033 1 20 300 0.3489 0.1374 56.0 0.001163 0.0007 0.349 0.137 0.218 0.086

0.1648 0.165 0.103

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer (ESHW - Depth of Auger Hole in cm)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 1-3

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-4 Between Lots 2 and 3

For 5 cm Auger



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
43.0 cm
94.0 cm 37 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 37.0 - - - - - - - - - -
2 1 15 0.001163 36.0 1.0 0.017 1 20 1200 1.3956 0.549 51.0 0.001163 0.0008 1.396 0.550 0.931 0.367
3 2 15 0.001163 35.5 0.5 0.017 1 20 600 0.6978 0.275 51.0 0.001163 0.0008 0.698 0.275 0.466 0.183
4 3 15 0.001163 35.0 0.5 0.017 1 20 600 0.6978 0.275 51.0 0.001163 0.0008 0.698 0.275 0.466 0.183
5 4 15 0.001163 34.5 0.5 0.017 1 20 600 0.6978 0.275 51.0 0.001163 0.0008 0.698 0.275 0.466 0.183
6 5 15 0.001163 34.0 0.5 0.017 1 20 600 0.6978 0.275 51.0 0.001163 0.0008 0.698 0.275 0.466 0.183

0.275 0.275 0.183

* NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water Hole #1 0.3
A Coefficient A from CCHP Manual - Approximate for Glover Solution Hole #2 0.2
d Distinance from top of water to outflow of CCHP (D-H) Hole #3 0.3

A1 Calculated Coefficient A for Glover Solution (H>2s) Average 0.3
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-6

Depth of Auger Hole  = 
  Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 

Radius of Hole = 

45407.12 4/25/2024
437 Lafatette Road - Portsmouth, NH TP-4 Between Lots 2 and 3

For 5 cm Auger



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
32.0 cm
78.7 cm 31 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s* A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 46.8 - - - - - - - - - -
2 2 11 0.00182817 44.5 2.3 0.033 2 105 7245 13.24512 5.2146 46.7 0.001827 0.0010 13.238 5.212 7.368 2.901
3 3 11 0.00182817 43.8 0.7 0.017 2 105 4410 8.062249 3.1741 46.7 0.001827 0.0010 8.058 3.173 4.485 1.766
4 4 11 0.00182817 43.3 0.5 0.017 2 105 3150 5.75875 2.2672 46.7 0.001827 0.0010 5.756 2.266 3.203 1.261
5 5 11 0.00182817 42.8 0.5 0.017 2 105 3150 5.75875 2.2672 46.7 0.001827 0.0010 5.756 2.266 3.203 1.261
6 6 11 0.00182817 42.2 0.6 0.017 2 105 3780 6.910499 2.7207 46.7 0.001827 0.0010 6.907 2.719 3.844 1.513

2.6073 2.606 1.450

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer (ESHW - Depth of Auger Hole in cm)

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP 5 - SE Corner of Lot 3

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-6

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
37.0 cm
78.7 cm 31 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 32.7 - - - - - - - - - -
2 1 16 0.001057 31.8 0.9 0.017 2 105 5670 5.99319 2.360 41.7 0.001057 0.0008 5.991 2.359 4.778 1.881
3 2 16 0.001057 31.1 0.7 0.017 2 105 4410 4.66137 1.835 41.7 0.001057 0.0008 4.660 1.835 3.716 1.463
4 3 16 0.001057 30.2 0.9 0.017 2 105 5670 5.99319 2.360 41.7 0.001057 0.0008 5.991 2.359 4.778 1.881
5 4 16 0.001057 29.4 0.8 0.017 2 105 5040 5.32728 2.097 41.7 0.001057 0.0008 5.325 2.097 4.247 1.672
6 5 16 0.001057 28.7 0.7 0.017 2 105 4410 4.66137 1.835 41.7 0.001057 0.0008 4.660 1.835 3.716 1.463
7 6 16 0.001057 28 0.7 0.017 2 105 4410 4.66137 1.835 41.7 0.001057 0.0008 4.660 1.835 3.716 1.463

2.054 2.053 1.637

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution Hole #1 2.6
d Distinance from top of water to outflow of CCHP (D-H) Hole #2 2.1

A1 Calculated Coefficient A for Glover Solution (H>2s) Average 2.4
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP 5 - SE Corner of Lot 3

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
28.0 cm

236.2 cm 93 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 26.0 - - - - - - - - - -
2 1 12 0.0016137 24.8 1.2 0.017 2 105 7560 12.19959 4.8030 208.2 0.001613 0.0003 12.193 4.801 2.086 0.821
3 2 12 0.0016137 24.1 0.7 0.017 2 105 4410 7.11643 2.8017 208.2 0.001613 0.0003 7.113 2.800 1.217 0.479
4 3 12 0.0016137 23.3 0.8 0.017 2 105 5040 8.133062 3.2020 208.2 0.001613 0.0003 8.129 3.200 1.391 0.547
5 4 12 0.0016137 22.5 0.8 0.017 2 105 5040 8.133062 3.2020 208.2 0.001613 0.0003 8.129 3.200 1.391 0.547
6 5 12 0.0016137 21.8 0.7 0.017 2 105 4410 7.11643 2.8017 208.2 0.001613 0.0003 7.113 2.800 1.217 0.479
7 6 12 0.0016137 20.9 0.9 0.017 2 105 5670 9.149695 3.6022 208.2 0.001613 0.0003 9.145 3.600 1.564 0.616

3.1219 3.120 0.534

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-7 Back of Lot 1

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-7

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
36.0 cm

236.2 cm 93 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s* A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 15.5 - - - - - - - - - -
2 1 8 0.00284801 14.5 1.0 0.017 2 105 6300 17.94247 7.0640 200.2 0.002847 0.0003 17.933 7.060 2.061 0.811
3 2 8 0.00284801 13.7 0.8 0.017 2 105 5040 14.35398 5.6512 200.2 0.002847 0.0003 14.347 5.648 1.649 0.649
4 3 8 0.00284801 12.8 0.9 0.017 2 105 5670 16.14822 6.3576 200.2 0.002847 0.0003 16.140 6.354 1.855 0.730
5 4 8 0.00284801 12.2 0.6 0.017 2 105 3780 10.76548 4.2384 200.2 0.002847 0.0003 10.760 4.236 1.236 0.487
6 5 8 0.00284801 11.5 0.7 0.017 2 105 4410 12.55973 4.9448 200.2 0.002847 0.0003 12.553 4.942 1.443 0.568
7 6 8 0.00284801 10.8 0.7 0.017 2 105 4410 12.55973 4.9448 200.2 0.002847 0.0003 12.553 4.942 1.443 0.568

5.2273 5.225 0.600

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer (ESHW - Depth of Auger Hole in cm)

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-7 Back of Lot 1

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-7

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
34 cm

236.2 cm 93 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 38.5 - - - - - - - - - -
2 1 8.5 0.00262191 37.9 0.6 0.017 2 105 3780 9.910837 3.902 202.2 0.002621 0.0003 9.906 3.900 1.209 0.476
3 2 8.5 0.00262191 37.1 0.8 0.017 2 105 5040 13.21445 5.203 202.2 0.002621 0.0003 13.208 5.200 1.612 0.635
4 3 8.5 0.00262191 36.4 0.7 0.017 2 105 4410 11.56264 4.552 202.2 0.002621 0.0003 11.557 4.550 1.410 0.555
5 4 8.5 0.00262191 35.7 0.7 0.017 2 105 4410 11.56264 4.552 202.2 0.002621 0.0003 11.557 4.550 1.410 0.555
6 6 8.5 0.00262191 34.5 1.2 0.033 2 105 3780 9.910837 3.902 202.2 0.002621 0.0003 9.906 3.900 1.209 0.476

4.552 4.550 0.555

* NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water Hole #1 3.1
A Coefficient A from CCHP Manual - Approximate for Glover Solution Hole #2 5.2
d Distinance from top of water to outflow of CCHP (D-H) Hole #3 4.6

A1 Calculated Coefficient A for Glover Solution (H>2s) Average 4.3
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-7 Back of Lot 1

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-6

Depth of Auger Hole  = 
  Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
34.0 cm

159.0 cm 63 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 34.5 - - - - - - - - - -
2 1 20 0.00075386 33.3 1.2 0.017 1 20 1440 1.085555 0.4274 125.0 0.000753 0.0003 1.085 0.427 0.461 0.182
3 2 20 0.00075386 31.5 1.8 0.017 1 20 2160 1.628332 0.6411 125.0 0.000753 0.0003 1.628 0.641 0.692 0.272
4 3 20 0.00075386 30.0 1.5 0.017 1 20 1800 1.356944 0.5342 125.0 0.000753 0.0003 1.356 0.534 0.576 0.227
5 4 20 0.00075386 28.5 1.5 0.017 1 20 1800 1.356944 0.5342 125.0 0.000753 0.0003 1.356 0.534 0.576 0.227
5 5 20 0.00075386 27.0 1.5 0.017 1 20 1800 1.356944 0.5342 125.0 0.000753 0.0003 1.356 0.534 0.576 0.227

0.5609 0.561 0.238

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-10 Back of Lot 3

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-7

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
46.0 cm

159.0 cm 63 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s* A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 42 - - - - - - - - - -
2 0.5 26 0.00050145 37.9 4.1 0.008 1 20 9840 4.934274 1.9426 113.0 0.000501 0.0003 4.932 1.942 2.783 1.096
3 1 26 0.00050145 34.4 3.5 0.008 1 20 8400 4.212185 1.6583 113.0 0.000501 0.0003 4.210 1.657 2.376 0.935
4 1.5 26 0.00050145 31.8 2.6 0.008 1 20 6240 3.129052 1.2319 113.0 0.000501 0.0003 3.127 1.231 1.765 0.695
5 2 26 0.00050145 29.8 2.0 0.008 1 20 4800 2.406963 0.9476 113.0 0.000501 0.0003 2.406 0.947 1.358 0.535
6 2.5 26 0.00050145 28.2 1.6 0.008 1 20 3840 1.92557 0.7581 113.0 0.000501 0.0003 1.925 0.758 1.086 0.428
7 3 26 0.00050145 26.6 1.6 0.008 1 20 3840 1.92557 0.7581 113.0 0.000501 0.0003 1.925 0.758 1.086 0.428
8 3.5 26 0.00050145 25.4 1.2 0.008 1 20 2880 1.444178 0.5686 113.0 0.000501 0.0003 1.443 0.568 0.815 0.321
9 4 26 0.00050145 24.2 1.2 0.008 1 20 2880 1.444178 0.5686 113.0 0.000501 0.0003 1.443 0.568 0.815 0.321

10 4.5 26 0.00050145 23 1.2 0.008 1 20 2880 1.444178 0.5686 113.0 0.000501 0.0003 1.443 0.568 0.815 0.321

0.6444 0.644 0.363

NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water
A Coefficient A from CCHP Manual - Approximate for Glover Solution
d Distinance from top of water to outflow of CCHP (D-H)

A1 Calculated Coefficient A for Glover Solution (H>2s)
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer (ESHW - Depth of Auger Hole in cm)

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-10 Back of Lot 3

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-7

Depth of Auger Hole  = 
Depth to Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 



Project No: Date:
Project Name: Location:

A of Auger Hole = 19.6 cm2

2.5 cm
32 cm

159.0 cm 63 in (From Ground Surface

Reading #
Time 

Interval
H

Coefficient 
A

Reading Δ
Elapsed 

Time
# On 
Azm

Conv. 
Factor 
(Area)

Outflow s A1 B1

min cm l/cm cm cm hrs cm cm3 cm3/hr cm/hr in/hr cm cm/hr in/hr cm/hr in/hr
1 0 - - 35.0 - - - - - - - - - -
2 0.5 14 0.001288 33.4 1.6 0.008 1 20 3840 4.94592 1.947 127.0 0.001288 0.0004 4.947 1.948 1.524 0.600
3 1 14 0.001288 32.6 0.8 0.008 1 20 1920 2.47296 0.974 127.0 0.001288 0.0004 2.474 0.974 0.762 0.300
4 1.5 14 0.001288 31.8 0.8 0.008 1 20 1920 2.47296 0.974 127.0 0.001288 0.0004 2.474 0.974 0.762 0.300
5 2 14 0.001288 31.1 0.7 0.008 1 20 1680 2.16384 0.852 127.0 0.001288 0.0004 2.164 0.852 0.667 0.263
6 2.5 14 0.001288 30.4 0.7 0.008 1 20 1680 2.16384 0.852 127.0 0.001288 0.0004 2.164 0.852 0.667 0.263
7 3 14 0.001288 29.6 0.8 0.008 1 20 1920 2.47296 0.974 127.0 0.001288 0.0004 2.474 0.974 0.762 0.300
8 3.5 14 0.001288 28.9 0.7 0.008 1 20 1680 2.16384 0.852 127.0 0.001288 0.0004 2.164 0.852 0.667 0.263

0.913 0.913 0.281

* NOTE: Could not keep a steady H reading in the Hole - Infiltrating beyond equipment ability to read
H Steady Head (amount of water in auger hole from bottom of the hole to the surface of the water Hole #1 0.6
A Coefficient A from CCHP Manual - Approximate for Glover Solution Hole #2 0.6
d Distinance from top of water to outflow of CCHP (D-H) Hole #3 0.9

A1 Calculated Coefficient A for Glover Solution (H>2s) Average 0.7
B1 Calculated Coefficient A for Glover Solution (H<2s)
s Distance from bottom of auger hole to impereable layer

Radius of Hole = 

45407.12 1/25/2022
437 Lafatette Road - Portsmouth, NH TP-10 Back of Lot 3

For 5 cm Auger

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Saturated Hydraulic 
Conductivity (Ksat)

Average Ksat based on readings 3-6

Depth of Auger Hole  = 
  Impervious Layer or ESHWT = 

Approximate Glover 
Solution

Glover Solution
if s>2H if s<2H 
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APPENDIX J – NHDES ONE STOP DATAMAPPER 
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APPENDIX K - PRE AND POST-DEVELOPMENT  
DRAINAGE PLANS 
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APPENDIX L – OPERATION AND MAINTENANCE 
MANUAL 
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Maintenance of Property 
TFMoran, Inc., has prepared the following Stormwater Management System 
Operation & Maintenance Plan for Artwill, LLC at 437 Lafayette Road, Portsmouth, 
New Hampshire. The intent of this plan is to provide the owner (Artwill, LLC), and 
future property managers/owners of the site with a list of procedures that document 
the inspection and maintenance requirements of the Stormwater Management System 
for this development. This includes all temporary and permanent stormwater and 
erosion control measures during construction. 
 

Plans 
Refer to the Site Development Plans prepared by TFMoran, Inc. for Tax Map 229 Lot 
1, Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, New Hampshire, 
dated April 19, 2022. See Appendix A in this manual for the “Stormwater Operation 
and Maintenance Plan” identifying locations of stormwater practices described hereon. 
 

Owner Responsibi l i ty 
The current owners, and their successors of the property, are required to submit a 
copy of the Operations and Maintenance Report completed on a yearly basis to the 
City of Portsmouth Planning Department and Public Works Department by 
December 31st. The future successor includes but is not limited to the individual lot 
owners. This report should be prepared by a qualified inspector with working 
knowledge of the site. The owner shall be responsible for the following inspection 
and maintenance program which is necessary in order to keep the Stormwater 
Management System functioning properly. These measures will help reduce 
potential environmental impacts. By following the enclosed procedures, Artwill, 
LLC and its successors 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. 
 
The owner and future owners are the responsible party for the following record 
keeping activities further identified in this Operation & Maintenance Manual: 
 

• Conduct reporting, inspection, and maintenance activities in accordance 
with the “Inspection and Maintenance Checklist Requirements” and if 
applicable “Regular Inspection and Maintenance Guidance” provided by 
University of New Hampshire Stormwater Center (UNHSC); 

• Document each inspection and maintenance activity with the “Inspection 
and Maintenance Log” and if applicable “Checklist for Inspection” provided 
by University of New Hampshire Stormwater Center (UNHSC); 

• Photograph each practice that is subject to the “Inspection and Maintenance 
Checklist Requirements” at each inspection of that stormwater practice; 

• Document actions taken if invasive species begin to grow in the stormwater 
management system; and 

• Document each application of deicing material applied to the site with the 
“Deicing Log” 
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All record keeping required by the Operation & Maintenance Manual shall be 
maintained by the responsible party and be made available to the applicable 
regulatory agencies (i.e. NHDES AoT Bureau, City of Portsmouth, etc.) upon request. 
Logs and reports required by this Operation & Maintenance Manual should be 
prepared by a qualified inspector with working knowledge of the site. This manual and 
associated records shall be transferred to any future owners. All current and future 
owners must comply with RSA 485-A:17, Env-Wq 1500, the permit, and all conditions 
contained in the permit. 
 
The following inspection and maintenance program is necessary in order to keep the 
Stormwater Management System functioning properly. These measures will greatly 
help to reduce potential environmental impacts. By following the enclosed procedures, 
Artwill, LLC and its successors 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. 
 

General  Inspection and Maintenance Requirements 
 
Temporary stormwater, sediment and erosion control measures that require 
maintenance on the site during construction include, but are not limited to, the 
following: 
 

o Stabilized construction entrance; 
o Silt sock barriers; 
o Inlet protection; and 
o Construction dumpster area, if used. 

 
Permanent stormwater, sediment and erosion control measures that require 
maintenance on the site include, but are not limited, to the following: 
 

o Litter/trash removal; 
o Dumpster area maintenance; 
o Pavement sweeping; 
o Surface maintenance related to deicing/plowing; 
o Rip-rap protection; 
o Bioretention systems; 
o Outlet control structures; 
o Emergency spillway; 
o Catch basins; 
o Drip line stone trench; and 
o Culvert pipes. 
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Inspection and Maintenance Checkl ist  Requirements 
By implementing the following procedures, current owners will be able to maintain the 
functional design of the Stormwater Management System and maximize the systems 
ability to remove sediment and other contaminants from site-generated stormwater 
runoff. The owner shall conduct inspection and maintenance activities in accordance 
with the following checklist: 
 
 Frequency Inspect Action 

Temporary Controls    

Stabilized 
Construction 
Entrance 

Weekly • Inspect adjacent 
roadway for 
sediment tracking 

 

• Inspect stone for 
sediment 
accumulation 

• Sweep adjacent 
roadways as soon as 
sediment is tracked 

 

• Top dress with 
additional stone when 
necessary to prevent 
tracking  

Litter/Trash 
Removal 

Routinely • Inspect site 
especially 
construction areas 

• Remove debris and 
clean areas as 
necessary 

Construction 
Dumpster Area 
Maintenance  
(if used) 

Routinely • Dumpster Areas • Remove any 
accumulated debris 
and dispose of properly 

Silt Sock Barrier Weekly • Inspect 
accumulated 
sediment level, 
rips and tears 

• Repair or replace 
damaged lengths  

 

•  Remove and dispose 
accumulated sediment 
once level reaches 1/3 
of barrier 

Gravel Spring and Fall • Inspect gravel for 
ruts and depth 

• Replace gravel as 
necessary, regrade as 
necessary to maintain 
design grades, remove 
any accumulated 
gravel washed from 
roadway 

 
 
 Frequency Inspect Action 

Permanent Controls 

Rip Rap Outlet 
Protection 

Spring and Fall 
and after 
rainstorms 
exceeding 2.5 
inches in 24 hrs 

• Inspect for 
damage or 
displaced stones 
 

• Inspect for torn or 
visible fabric  

• Repair and replace 
stone and / or fabric 
immediately 

 

• Remove accumulated 
sediment, trash and 
blocking materials 
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 Frequency Inspect Action 

Permanent Controls 

Infiltration Basin Spring and Fall 
and after 
rainstorms 
exceeding 2.5 
inches in 24 hrs 

• Inspect level of 
accumulated 
sediment 

 

• Inspect for debris 
 
 

• Inspect outlet 
structures 

 

• Inspect vegetative 
cover 

 
 

• Inspect 
embankments and 
spillways    

 

• Inspect infiltration 
function within 72-
hrs following a 
rainfall event  

• Remove accumulated 
sediment 

 
 

• Remove debris from 
inlet and outlets  

 

• Repair as necessary 
 
 

• Mow embankments 
and removed woody 
vegetation 

 

• Repair embankments 
and spillways as 
necessary 

 

• Restore infiltration by 
removing accumulated 
sediments and 
reconstruction of the 
infiltration basin if 
deemed necessary 

Landscape (not 
including 
Bioretention 
Systems) 

Spring • Mulch: Inspect 
mulch areas for 
trash and debris 
and thickness of 
mulch 

• Remove weeds and 
debris. Top dress with 
new mulch when 
necessary 

Spring • Trees and Shrubs: 
Inspect for broken, 
weak or diseased 
branches and 
debris 

• Prune to maintain 
shape to avoid splitting, 
remove broken, weak 
or diseased branches, 
replace as necessary 

As necessary • Lawn • Mow as required 

Spring and Fall • Inspect 
landscaped areas 
for debris and litter 

• Remove debris and 
litter as necessary 

Bioretention 
System 

1st few months 
when rainfall 
exceeds 2.5” in a 
24 hr period 

• Inspect drawdown 
time: required to 
drawdown in 72 
hrs or the standing 
water covers more 
than 15% of the 
surface after 48 
hrs 

• Remove the top few   
inches of discolored 
material and rake or till 
the remaining material 
as needed 
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 Frequency Inspect Action 

Permanent Controls 

4 times for 1st yr, 
then Spring and 
Fall 

• Inspect for animal 
burrows and short 
circuits in the 
system 

 

• Inspect inlet and 
outlet for debris 
and leaves 

 
 
 
 
 

• Inspect the filter 
bed 

 
 
 
 
 
 

• Inspect vegetation 
for distress during 
extended periods 
without rain 

• Repair soil erosion 
from and fill holes and 
lightly compact 

 
 

• Remove material with 
rakes where possible 
rather than heavy 
construction 
equipment to avoid 
compaction of the 
gravel wetland surface 

 

• Remove sediment as 
necessary. If more 
than 2” of filter 
material is removed, 
replace with the 
design filter media 
specified 

 

• Water as necessary 

Spring and Fall • Inspect Drawdown 
time: required to 
drawdown in 72 
hrs or the standing 
water covers more 
than 15% of the 
surface after 48 
hrs 

• Remove the top few   
inches of discolored 
material and rake or till 
the remaining material 
as needed 

Annually  • Inspect inlet and 
outlet for erosion 

 

• Inspect vegetative 
cover 

• Repair or replace as 
necessary 

 

• Reinforcement 
plantings should be 
performed if 50% 
cover is not 
established in 2 yrs. 

Additionally, refer to the most currently available documents from 
UNHSC (attached for reference): “Regular Inspection Maintenance 
Guidance” and “Checklist for Inspection”. If there are discrepancies 
between the UNHSC documents and this Manual’s checklist 
requirements, the stricter requirements shall override. 

Conventional 
Pavement 

Spring and Fall • Inspect pavement 
for debris 

• Sweeping as required 
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 Frequency Inspect Action 

Permanent Controls 

Drainage (Catch 
Basins / Drop 
Inlets) 

Spring and Fall • Inspect for 
sediment 
 
 
 

• Inspect for 
hydrocarbons 
 

• Inspect Hoods 

• If sump is more than 
half full of sediment, 
remove sediment as 
necessary 
 

• Remove and dispose 
of properly 
 

• Repair and replace as 
necessary 

Drip Line Stone 
Trench 

Spring and Fall • Inspect for debris 
and vegetation 

• Clean and remove 
debris and vegetation 
as necessary 

Drain Manholes 
and Yard Drains 

Spring and Fall • Inspect for 
accumulated 
sediment and 
debris 

• Clean any material 
upon inspection and 
deposit of properly 

Inlet Protection 
(temporary during 
construction) 

During 
construction and 
after measurable 
rainfall 

• Inspect for 
accumulated 
sediment 

• Empty sediment bag if 
more than ½ filled with 
sediment or debris. 
Replace bag if torn or 
punctured to ½” 
diameter or greater on 
the lower half of the 
bag 

Culvert Pipe Spring and Fall • Inspect for 
obstructions 
 

• Remove and dispose 
of debris properly, 
Remove upstream 
debris to prevent 
future clogging 
 

• Repair/replace if pipe 
becomes crushed or 
deteriorated 

Emergency 
Spillway 

Spring and Fall • Inspect for erosion, 
sediment 
accumulation, 
stone loss, and 
presence of 
invasive species 

 
 

• Remove debris and 
accumulated sediment 
(sediment 
accumulation should 
not exceed 3”) 

• Repair eroded areas 

• Remove invasive 
species and vegetation 

• Replace stone as 
necessary 
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 Frequency Inspect Action 

Permanent Controls 

Outlet Control 
Structure 

Annually • Inspection for 
debris or sediment 
buildup 

 
 
 

• Inspect structure 
 

• Remove sediment and 
debris as necessary 

• Remove debris 
covering orifice or v-
notch 

 

• Repair as necessary 

 

 
Landscaping 

Maintenance of landscaping to follow the NOFA Standards for Organic Land Care, 6th 
Edition, Practices for the Design and Maintenance of Ecological Landscapes. (“NOFA 
Standards for Organic Land Care.” NOFA Standards for Organic Land Care 6th 
Edition Practices for the Design and Maintenance of Ecological Landscapes, 
Northeast Organic Farming Association of Connecticut, Inc, 2017, 
http://www.organiclandcare.net/sites/default/files/nofa_organic_land_care_standards_
6thedition_2017_opt.pdf.) 

 

Inspection and Maintenance Records and Annual  Report  
A detailed, written record of all logs, reports, photographs required by this Operation & 
Maintenance Manual must be kept by the owner and future property owners or 
assigns and/or condominium association of the property. The property owner shall 
submit records to the City of Portsmouth Department of Public Works and Planning 
Department yearly. Addresses listed below: 

Planning Director Director of Public Works 
Portsmouth Planning Department  Department of Public Works 
1 Junkins Avenue 680 Peverly Hill Road 

Portsmouth, NH  03801 Portsmouth, NH  03801 
 
The attached forms are provided to assist the property manager with the inspection 
and maintenance of the Stormwater Management System. The “Inspection and 
Maintenance Log” (Attachment 1) and “Deicing Log” (Attachment 2) on the following 
pages are blank copies to aid in record keeping required by this Operation & 
Maintenance Manual. 
 
Supplement the “Inspection and Maintenance Log” with the most currently available 
“Checklist for Inspections” from UNHSC (attached to this Manual for reference). Each 
inspection or maintenance activity shall include photographs of each practice that is 
subject to the “Inspection and Maintenance Checklist Requirements” at each 
inspection of that stormwater practice. Log actions taken if invasive species begin to 
grow in the stormwater management system as required per the attached “Control of 
Invasive Plants”. 
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For all surface maintenance related activities related to deicing/plowing, complete the 
“Deicing Log” to track the amount and type of deicing materials applied to the site. 
Snow shall be stored in designated snow storage areas which have been designed to 
drain on-site and receive treatment via the stormwater management system prior to 
infiltration or discharge. 
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Owner’s Cert i f icat ion 
 

Contact Information 
 Owner:  Artwill, LLC 
 Contact Person Joe Caldarola 

PO Box 370 
Portsmouth, NH 03801 

    (603) 674-5204 
    joe@smithfieldconstruction.com 
 
I have reviewed this document and understand the responsibilities contained. I agree 
to perform the required maintenance on the stormwater management system. 
 
 

 Owner’s Signature (future owner’s and successors, if applicable) 
 
 

Print Name                         
 
 

Title 
 
 

Date 
 
 
Any inquiries in regard to the design, function, and/or maintenance of any one of the 
above mentioned facilities or tasks shall be directed to the project engineer: 
 
TFMoran, Inc., Seacoast Division 
170 Commerce Way, Suite 102 
Portsmouth, NH 03801 
(603) 431-2222 
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ATTACHMENT 1 
 

 Inspection and Maintenance Log 
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Attachment 1 
Inspection and Maintenance Log 

 
BMP/System 
Component 

Date 
Inspected 

Inspector 
Cleaning/Repair Needed 

(list items/comments) 
Date of 

Cleaning/Repair 
Performed 

By 
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ATTACHMENT 2 
 

Deicing Log 
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Attachment 2 
Deicing Log 

 

Deicing Material Used Amount of Deicing Material Applied 
Date of 

Application 
Logged By 
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APPENDIX A 

 
Stormwater Operation & Maintenance Plan  
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MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
NLY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412
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Project # 45407.120    

Proposed 3 Lot Subdivision, 437 Lafayette Road, Portsmouth, NH  April 19, 2022 
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APPENDIX B 

 
UNHSC Regular Inspection and Maintenance Guidelines 

for Bioretention Systems 
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    Last Revised 02/2017 

Regular	Inspection	and	Maintenance	Guidance	for																																		
Bioretention	Systems	/	Tree	Filters	

Maintenance of bioretention systems and tree filters can typically be performed as part of standard landscaping. 
Regular inspection and maintenance is critical to the effective operation of bioretention systems and tree filters to 
insure they remain clear of leaves and debris and free draining. This page provides guidance on maintenance 
activities that are typically required for these systems, along with the suggested frequency for each activity. 
Individual systems may have more, or less frequent maintenance needs depending on a variety of factors including 
but not limited to: the occurrence of large storm events, overly wet or dry periods, regional hydrologic conditions, 
and the upstream land use. 

ACTIVITIES 
The most common maintenance activity is the removal of sediment and organic debris from the system and bypass 
structures. Visual inspections are routine for system maintenance. This includes looking for standing water, 
accumulated leaves, holes in the soil media, signs of plant distress, and debris and sediment accumulation in the 
system. Vegetation coverage is integral to the performance of the system, including infiltration rate and nutrient 
uptake. Vegetation care is important to system productivity and health.  

ACTIVITY  FREQUENCY 

CLOGGING AND SYSTEM PERFORMANCE 

A record should be kept of the time to drain for the system completely after a storm 
event. The system should drain completely within 72 hours.  After every major storm in the 

first few months, then annually 

at minimum. 

Check to insure the filter surface remains well draining after storm events.  

   Remedy: If filter bed is clogged, draining poorly, or standing water covers more 
than 50% of the surface 48 hours after a   precipitation event, then remove top few 
inches of discolored material. Till, or rake remaining material as needed. 

Check inlets and outlets for leaves and debris.  

   Remedy: Rake in and around the system to clear it of debris. Also, clear the inlet 
and overflow if obstructed. 

Quarterly initially, annually as a 

minimum thereafter.  

Check for animal burrows and short‐circuiting in the system. 

   Remedy: Soil erosion from short circuiting or animal boroughs should be repaired 
when they occur. The holes should be filled and lightly compacted 

Inspect  inlets  and  outlets  to  ensure  good  condition  and  no  evidence  of 
deterioration. Check to see if high‐flow bypass is functioning. 
   Remedy:  Repair  or  replace  any  damaged  structural  parts,  inlets,  outlets, 
sidewalls. 

VEGETATION 

Check for robust vegetation coverage throughout the system and dead or dying 
plants. 

   Remedy: Vegetation should cover > 75% of the system and should be cared for 
as needed.    

Annually or as needed 
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APPENDIX C 
 

UNHSC Checklist for Inspection of Bioretention System  
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    Last Revised 02/2017 

 

CHECKLIST	FOR	INSPECTION	OF	BIORETENTION	SYSTEM	/	TREE	FILTERS 

Location:                                                                                               
Inspector:                                               
Date:                                         
Time:   
Site Conditions: 
Days Since Last Rain Event: 
Inspection Items    Satisfactory (S) or 

Unsatisfactory (U) 
Comments/Corrective Action 

1. Initial Inspection After Planting     

Plants are stable, roots not exposed        S                U      

Surface is at design level, no evidence of 
preferential flow/shoving 

      S                U      

Inlet and outlet/bypass are functional        S                U      

2. Debris Cleanup (1 time/year minimum, Spring/Fall)   
Litter, leaves, and dead vegetation removed from 
the system 

      S                U      

Prune/mow vegetation         S                U      

3. Standing Water (1 time/year and/or after large storm events)   

No evidence of standing water after 24‐48 hours 
since rainfall 

      S                U        

4. Vegetation Condition and Coverage   

Vegetation condition good with good coverage 
(typically > 75%) 

      S                U        

5. Other Issues   
Note any additional issues not previously covered.         S                U      

Corrective Action Needed  Due Date 

1.    

2.    

3.    

Inspector Signature  Date 
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APPENDIX D 
 

Control of Invasive Plants 
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CONTROL OF INVASIVE PLANTS 

 

During maintenance activities, check for the presence of invasive plants and 

remove in a safe manner as described on the following pages.  They should be 

controlled as described on the following pages.  

 

Background: 

Invasive plants are introduced, alien, or non-native plants, which have been 

moved by people from their native habitat to a new area.  Some exotic plants are 

imported for human use such as landscaping, erosion control, or food crops.  They 

also can arrive as "hitchhikers" among shipments of other plants, seeds, packing 

materials, or fresh produce.  Some exotic plants become invasive and cause harm 

by:  

• becoming weedy and overgrown;  

• killing established shade trees;  

• obstructing pipes and drainage systems;  

• forming dense beds in water;  

• lowering water levels in lakes, streams, and wetlands;  

• destroying natural communities;  

• promoting erosion on stream banks and hillsides; and  

• resisting control except by hazardous chemical.  

  

 



New Hampshire Regulations 

Prohibited invasive species shall only be 
disposed of in a manner that renders them 
nonliving and nonviable. (Agr. 3802.04) 

No person shall collect, transport, import, 
export, move, buy, sell, distribute, propagate 
or transplant any living and viable portion of 
any plant species, which includes all of their 
cultivars and varieties, listed in Table 3800.1 
of the New Hampshire prohibited invasive 
species list. (Agr 3802.01) 

Tatarian honeysuckle 
Lonicera tatarica 

USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern 
United States, Canada and the British Possessions. 
Vol. 3: 282. 

Methods for Disposing 
Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control 
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species 
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.  

Non-native invasive plants crowd out natives in 
natural and managed landscapes. They cost 
taxpayers billions of dollars each year from lost 
agricultural and forest crops, decreased 
biodiversity, impacts to natural resources and the 
environment, and the cost to control and eradicate 
them. 

Invasive plants grow well even in less than 
desirable conditions such as sandy soils along 
roadsides, shaded wooded areas, and in wetlands. 
In ideal conditions, they grow and spread even 
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed 
to dispose the removed plant material so the 
plants don’t grow where disposed. 

Knowing how a particular plant reproduces 
indicates its method of spread and helps determine 

the appropriate disposal method. Most are spread by seed and are dispersed by wind, 
water, animals, or people. Some reproduce by vegetative means from pieces of stems or 
roots forming new plants. Others spread through both seed and vegetative means.  

Because movement and disposal of viable plant 
parts is restricted (see NH Regulations), viable 
invasive parts can’t be brought to most transfer 
stations in the state. Check with your transfer 
station to see if there is an approved, designated 
area for invasives disposal. This fact sheet gives 
recommendations for rendering plant parts non-
viable. 

Control of invasives is beyond the scope of this 
fact sheet. For information about control visit 
www.nhinvasives.org or contact your UNH 
Cooperative Extension office. 



 

Japanese knotweed 
Polygonum cuspidatum 

USDA-NRCS PLANTS Database / 
Britton, N.L., and A. Brown. 1913. An 
illustrated flora of the northern United 
States, Canada and the British 
Possessions. Vol. 1: 676. 

How and When to Dispose of Invasives? 
To prevent seed from spreading remove invasive plants before seeds are set (produced). 
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds 
can remain viable in the ground for many years. If the plant has flowers or seeds, place 
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport 
to the disposal site. The following are general descriptions of disposal methods. See the 
chart for recommendations by species. 
 
Burning: Large woody branches and trunks can be used 
as firewood or burned in piles. For outside burning, a 
written fire permit from the local forest fire warden is 
required unless the ground is covered in snow. Brush 
larger than 5 inches in diameter can’t be burned. Invasive 
plants with easily airborne seeds like black swallow-wort 
with mature seed pods (indicated by their brown color) 
shouldn’t be burned as the seeds may disperse by the hot 
air created by the fire.  
 
Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags 
(contractor grade), making sure that no parts of the plants 
poke through. Allow the bags to sit in the sun for several 
weeks and on dark pavement for the best effect.  
 
Tarping and Drying: Pile material on a sheet of plastic 
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let 
the material dry for several weeks, or until it is clearly nonviable. 
 
Chipping: Use this method for woody plants that don’t reproduce vegetatively. 
 
Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a 
deep pit before placing the cut up plant material in the hole. Place the material away from 
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air 
as possible and toss in soil to weight down the material in the pit. Note that the top of the 
buried material should be at least three feet underground. Japanese knotweed should be at 
least 5 feet underground! 
 
Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check 
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable 
after using this method. Do this before seeds are set. This method isn’t used often. Be 
prepared for an awful stink! 
 
Composting: Invasive plants can take root in compost. Don’t compost any invasives 
unless you know there is no viable (living) plant material left. Use one of the above 
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants 
nonviable before composting. Closely examine the plant before composting and avoid 
composting seeds. 

Be diligent looking for seedlings for years in areas where removal and disposal took place. 



Suggested Disposal Methods for Non-Native Invasive Plants 
 

This table provides information concerning the disposal of removed invasive plant material. If the infestation is 
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer 
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing 
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of 
aquatic plants isn’t addressed. 
 

Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

Norway maple 
    (Acer platanoides) 
European barberry 
    (Berberis vulgaris) 
Japanese barberry 
    (Berberis thunbergii) 
autumn olive 
    (Elaeagnus umbellata) 
burning bush 
    (Euonymus alatus) 
Morrow’s honeysuckle 
   (Lonicera morrowii) 
Tatarian honeysuckle 
    (Lonicera tatarica) 
showy bush honeysuckle 
    (Lonicera x bella) 
common buckthorn 
    (Rhamnus cathartica) 
glossy buckthorn 
    (Frangula alnus) 

 
Fruit and Seeds 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 

 
oriental bittersweet 
    (Celastrus orbiculatus) 
multiflora rose 
    (Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments
 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip – only after material has fully dried     

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 



 

Non-Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to flowering 
Depends on scale of infestation  
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 

Large infestation 
 Pull or cut plant and pile. (You can pile onto 

or cover with plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

garlic mustard 
    (Alliaria petiolata) 
spotted knapweed 
    (Centaurea maculosa) 
 Sap of related knapweed 

can cause skin irritation 
and tumors. Wear gloves 
when handling. 

black swallow-wort 
    (Cynanchum nigrum) 
 May cause skin rash. Wear 

gloves and long sleeves 
when handling. 

pale swallow-wort 
    (Cynanchum rossicum) 
giant hogweed 
    (Heracleum mantegazzianum) 
 Can cause major skin rash. 

Wear gloves and long 
sleeves when handling. 

dame’s rocket 
   (Hesperis matronalis) 
perennial pepperweed 
    (Lepidium latifolium) 
purple loosestrife 
    (Lythrum salicaria) 
Japanese stilt grass 
    (Microstegium vimineum) 
mile-a-minute weed 
    (Polygonum perfoliatum) 
 

 
Fruits and Seeds 
 
 

 
During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 
 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 

Large infestation 
 Pull or cut plant and pile remaining material. 

(You can pile onto plastic or cover with 
plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

 
common reed 
    (Phragmites australis) 
Japanese knotweed 
    (Polygonum cuspidatum) 
Bohemian knotweed 
    (Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

 
Small infestation 
 Bag all plant material and let rot. 
 Never pile and use resulting material as 

compost. 
 Burn. 
 

Large infestation 
 Remove material to unsuitable habitat (dry, 

hot and sunny or dry and shaded location) 
and scatter or pile.  
 Monitor and remove any sprouting material. 
 Pile, let dry, and burn. 

January 2010 
 
 
UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits 
discrimination in its programs, activities and employment on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept. 
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and  U.S. Dept. of Agriculture cooperating. 
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SITE

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY
O

N
L
Y

E

]

MAP 229 LOT 1

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

N
A

D
8
3
(
2
0
1
1
)

LEGEND:

MAP 229 / LOT 9
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LOCATION PLAN

EXISTING CONDITIONS PLAN

437 LAFAYETTE ROAD

PORTSMOUTH, NEW HAMPSHIRE

COUNTY OF ROCKINGHAM

ARTWILL, LLC

PLAN REFERENCES:

Seacoast Division

NOTES:

EASEMENT NOTES:

 6.

Ó

2022-05-25



 
M

a
y
 
2
4
,
 
2
0
2
2
 
-
 
2
:
5
5
p
m

F
:
\
M

S
C

 
P

r
o
j
e
c
t
s
\
4
5
4
0
7
 
-
 
L
a
f
a
y
e
t
t
e
 
R

o
a
d
 
-
 
P

o
r
t
s
m

o
u
t
h
\
4
5
4
0
7
-
1
2
0
 
-
 
S

m
i
t
h
f
i
e
l
d
 
C

o
n
s
t
r
u
c
t
i
o
n
 
-
 
4
3
7
 
L
a
f
a
y
e
t
t
e
 
R

d
\
C

a
r
l
s
o
n
 
S

u
r
v
e
y
\
D

w
g
s
\
4
5
4
0
7
-
1
2
0
 
S

u
r
v
e
y
.
d
w

g

TEST PITS LOGS

437 LAFAYETTE ROAD

PORTSMOUTH, NEW HAMPSHIRE

COUNTY OF ROCKINGHAM

ARTWILL, LLC

Seacoast Division

Ó

TEST PIT LOG
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SITE

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

LOT 1

E

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

PROPOSED UTILITY

EASEMENT FOR THE

BENEFIT OF

EVERSOURCE ENERGY

(SEE EASEMENT NOTE 5)

PROPOSED ACCESS

& UTILITY EASEMENT

"B"

(SEE EASEMENT

NOTE 7)

PROPOSED ACCESS

& UTILITY EASEMENT

"A"

(SEE EASEMENT

NOTES 6 & 7)

PROPOSED UTILITY

EASEMENT FOR THE

BENEFIT OF

EVERSOURCE ENERGY

(SEE EASEMENT NOTE 5)

LOT 3

LOT 2

LOT 1

LEGEND:

MAP 137 LOT 11
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LOCATION PLAN

PLAN REFERENCES:

Seacoast Division

NOTES:

EASEMENT NOTES:

Ó

SUBDIVISION PLAN

437 LAFAYETTE ROAD

PORTSMOUTH, NEW HAMPSHIRE

COUNTY OF ROCKINGHAM

ARTWILL, LLC

2022-05-25



MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

]

~

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

]
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MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

ADU

FFE=35.37'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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SIGN LEGEND

ID SIGN

SIZE (INCHES)

DESIGN

(COLORING, TEXT SIZE,

SPACING, SHAPE,

RETROFLECTIVITY, ETC.)

NO. OF

SIGNS

WIDTH HEIGHT



MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

LOT 3

LOT 2

LOT 1

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

GARAGE

ADU

FFE=35.37'
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SOIL LEGEND

(PER SITE SPECIFIC SOIL SURVEY)

SYMBOL DESCRIPTION HYDROLOGIC SOIL GROUP



MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

]

~

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

]

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

ADU

FFE=35.37'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

]

~

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

]

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

ADU

FFE=35.37'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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LANDSCAPE NOTES



MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

ADU

FFE=35.37'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
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LY

O
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MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

]

~

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

]

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

ADU

FFE=35.37'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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STABILIZED CONSTRUCTION

ENTRANCE

FILTREXX™  FILTERSOXX™  STAKING

™

™

™ ™

™ ™ ™ ™

™ ™

™

™

™

™

™

™

SEWER TRENCH

WITH OPTIONAL INSULATION

ELECTRIC/COMMUNICATIONS

CONDUIT

TYPICAL UTILITY

SEPARATION DETAIL

CONCRETE SIDEWALK WITH VERTICAL GRANITE CURB

PAVEMENT SAWCUT

PAVEMENT SECTION/LOAM & SEED DETAIL

SIGN POST

THRUST BLOCKS
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RAIN GARDEN AREA #1-4 DETAIL

SEEDING

RAIN GARDEN CONSTRUCTION

RAIN GARDEN MAINTENANCE

ENGINEERED SOIL MIX

RAIN GARDEN INSPECTION

SCHEDULE

RIP RAP AND FLARED END SECTION

WITH OUTLET PROTECTION

TRENCH FOR DRAIN LINE

RAIN GARDEN TYPICAL SECTION

DRAIN BASIN

NON-TRAFFIC INSTALLATION

A A

D

D

UC
T

IL
E

IR
O

N

R A I N S
T O

W
A

T
E

R
W

A
Y

S

N
Y

L O P L A S T

DO

NOT
POLLUTE

4.96

Ø13.38

12" DOME GRATE

RIPRAP DIMENSIONS

LOCATION FES01 FES02 FES03 FES04
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E-ONE LATERAL CONNECTION

E-ONE TERMINAL FLUSHING CONNECTION

E-ONE TERMINAL FLUSHING MANHOLE

INSULATION AT STORM DRAIN &

SEWER MAIN CROSSINGS

SEWER CLEAN OUT

PRESSURE SEWER

TESTING NOTES

“ ” 
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LANDSCAPE GUARANTEE AND MAINTENANCE NOTES

HYDROSEEDING NOTES

INVASIVE PLANT NOTES

“

” ”

PRICING & CONSTRUCTION DOCUMENT NOTES

“ ”

PORTSMOUTH NOTES

“ ”

SEEDING NOTES

SECTION VIEW

WATER & SEWER CROSSING























   

 

  

 

TFMoran, Inc. TFMoran, Inc. Seacoast Division 

48 Constitution Drive, Bedford, NH 03110 170 Commerce Way–Suite 102, Portsmouth, NH 03801 

T (603) 472-4488          www.tfmoran.com T (603) 431-2222 

 

 

Job #45407.120 

NHDES 

Application for Sewer Connection Permit 
 

F O R  

Proposed 3-Lot 
Subdivision 

 

437  Lafayet te  Road 
Por tsmouth ,  New Hampshi re  

 

Tax  Map 229,  Lot  1  

 

May 20,  2022 

 

P r e p a r e d  B y :  

 

 

 

 



   

 

 

TFMoran, Inc. TFMoran, Inc. Seacoast Division 

48 Constitution Drive, Bedford, NH 03110 170 Commerce Way–Suite 102, Portsmouth, NH 03801 

T (603) 472-4488          www.tfmoran.com T (603) 431-2222 

 

May 25, 2022 
 
 
Dennis Greene, PE 
NHDES Wastewater Engineering Bureau 
29 Hazen Drive 
PO Box 95 
Concord, NH 03302 
 
 
via email: dennis.greene@des.nh.gov & robert.daniel@des.nh.gov 
 
 
RE: NHDES Sewer Connection Permit Application Submittal 
 437 Lafayette Road – Artwill, LLC – Tax Map 229 Lot 1  
 Project #45407.120 
 
 
Dear Mr. Greene: 
 
On behalf of our client, Artwill, LLC, please find a NHDES Application for Sewer Connection Permit 
submission relative to the above-referenced project. The following materials are included in this 
submission: 
 

• Check in the amount of $1,800.00 to Treasurer State of NH for permit fees 
• Application for Sewer Connection Permit (City signature pending) 
• Calculated Design Sewer Flow & NHDES Env-Wq 1000 Table 1008-1: Unit Design Flow 
• Environmental One Corportation Pressure Sewer Design Report, dated May 19, 2022 
• Partial Set of Site Development Plans titled “Proposed 3 Lot Subdivision, 437 Lafayette 

Road, Portsmouth, New Hampshire”, prepared by TFMoran, Inc., dated April 19, 2022, 
last revised May 25, 2022 (1 copy - 22”x34”). Sheets included in this submittal: 

o C-00 Cover 
o C-01 Notes & Legend 
o S-01 Existing Conditions Plan 
o C-05 Utility Plan 
o C-12 – C-14 Details 

 
 
Project Description 
This proposal is for the subdivision of a single lot into three proposed lots, and the construction of two  
single-family dwelling units and an attached accessory dwelling unit. Other improvements associated  
with this project include but not limited to grading, utility installation, stormwater management,  
landscaping, and paving. The existing lot is located at 437 Lafayette Road and is identified on the City of  
Portsmouth Assessor’s Map 229 as Lot 1, and is approximately 65,365 sf (1.50 ac) in size. The site is  







Italics indicate items are optional. 

www.des.nh.gov 

29 Hazen Drive • PO Box 95 • Concord, NH 03302-0095  

(603) 271-3503 • TDD Access: Relay NH 1-800-735-2964 

Rev. 9/30/2020   Page 1 of 2 

NHDES-W-09-008 

APPLICATION FOR SEWER CONNECTION PERMIT  

Water Division/Wastewater  

Engineering Bureau Design Review Section 

 
RSA/Rule: RSA 485-A:37 / Env-Wq 703.07 

TYPE OR PRINT CLEARLY 

Use this application for Sewer Connection Permit to request NHDES review/approval for any proposed sewerage design. Under RSAs 

485 and 485-A, design plans for new sewerage facilities – whether publicly or privately owned, and regardless of design flow – must 

be submitted to NHDES for review/approval action at least 30 days prior to construction. Pursuant to Env-Wq 703, design submittals 

must include 1 set of engineering plans/specifications, pertinent design calculations, the required fee, and a Municipal Certification 

(signed by an authorized municipal official, see page 2). 

1. Engineer of Record - Contact Information 
Engineer / Contact: Justin Macek Company: TFMoran Inc. 

Mailing Address: 170 Commerce Way, Suite 102 

Town/City:  Portsmouth State: NH ZIP: 03801 

Phone Number: 603-431-2222 Email: jmacek@tfmoran.com 

2.  Description of Proposed Work (check all that apply) 
 An extension of a collector or interceptor;  
 A sewage pumping station greater than 50 gpm or serving more than one building; 
 A proposed sewer that serves more than one building or that requires a manhole at the connection. 

Project Name or Description:  Smithfield Construction - 3 Lot Subdivision - Residential  

Project Location - Street Address:  437 Lafayette Road 

Project Location - Town / City: Portsmouth 

Name Of Receiving WWTF:  Portsmouth Wastewater Treatment Plant 

Average Design Flow (ADF, gal/day): 1,800 

Proposed Sewer Length (Linear ft)   Pipe Diameter (inches)  Pipe Material 

84 6 SDR-35 PVC 

239  1-1/2 SDR-11 PVC 

105 1-1/4 SDR-11 PVC 

                  

3.  Required Fee  

 

Sewer connection design submittals must be accompanied by a review fee payment based on the project’s 

average design flow - $0.10 per gal/day (“a dime a gallon”) for design flows up to 10,000 gal/day, plus $0.05 per 

gal/day for any flows in excess thereof. 

 

A fee of $200 per plan sheet shall be paid for review of modifications to privately owned pump stations, force 

mains, interceptors, and wastewater treatment facilities which are not associated with an increase in wastewater 

flow. 

 Fees are not required of municipalities for municipal projects. 

Fee Enclosed:  $180.00 Please make checks payable to “Treasurer State of NH”. 

  



RSA/Rule: RSA 485-A:37 / Env-Wq 703.07 

Italics indicate items are optional. 

www.des.nh.gov 

29 Hazen Drive • PO Box 95 • Concord, NH 03302-0095  

(603) 271-3503 • TDD Access: Relay NH 1-800-735-2964 

Rev.  8/15/2019   Page 2 of 2 

4.  Municipal Certification 
On behalf of this Proposed 3-Lot Subdivision,the Town or City of Portsmouth hereby provides  

the following municipal certification.   

The municipal sewage collection system and wastewater treatment facilities have been demonstrated, pursuant to 

Env-Wq 703.07(d), to have adequate processing capability for the proposed added hydraulic flow and organic flow at 

the time of connection. The proposed sewer connection and/or sewerage design meet with the approval of the local 

jurisdictional authority. 

Name Of Municipal Official (Project Location):  

Terry Desmarais, P.E. 

Title: City Engineer 

Signature:  Date:       

Email Address: tldesmarais@cityofportsmouth.com 

 

When the Receiving WWTF is in a different Municipality from that of the Project Location, the following additional 

certification is required. 

Name Of WWTF Official (Host Community): 

       

Title:       

Signature:  Date:       

Email Address:       

 

Submit completed application package to: 

 

NHDES Wastewater Engineering Bureau 

Design Review Section 

29 Hazen Drive 

P.O. Box 95 

Concord, NH 03302-0095 

 
NOTE: A Separate INDUSTRIAL WASTEWATER INDIRECT DISCHARGE REQUEST (IDR) May be Required For Industrial 

Waste Contributions, Depending On Quantity And Quality. For Further Information, Contact The Industrial 

Pretreatment Supervisor Of The Wastewater Engineering Bureau At (603)-271-2052. 



Project Date: 5/20/2022

Location

Unit Sewer Flows

Total Number of Units 3              

Based on 100% 4 Bedroom Units

4 Bedroom Houses

Residences Single Family - 2 Bedroom 300             

Additional Flow for 2 Additional Bedroom 300             

Gallons Perd Day per 4 Bedroom Unit 600             

Design Sewer Flows

 Number 

of Units 

 GPD/ 

Unit 
GPD

Number of 4 Bedroom 3              600         1,800          

Total Design Flow 3              1,800          

State Fee

Cost per GPD 0.10$      1,800      180.00$      

Total Cost 180.00$      

Proposed 3-Lot Subdivision

437 Lafayette Road

Portsmouth, NH



NEW HAMPSHIRE CODE OF ADMINISTRATIVE RULES 
 

 47 Env-Wq 1000 

(2) Metered water readings for uses that are as similar as possible to the proposed use, taking into 
consideration factors such as occupancy and frequency of use, determined as specified in (d), 
below. 

 

 (d) Design flows based on metered water readings shall be calculated: 
 

(1) By finding the average of water meter readings over a period of time that is representative of 
the volume of water used and multiplying the average by a minimum peaking factor of 2 for 
commercial light flow or a maximum peaking factor of 3 for commercial heavy flow; or 

 

(2) By measuring not less than 6 months of consecutive daily meter readings, including the 
month(s) of heaviest use for uses that are seasonal in nature, and using the highest daily flow 
without application of a peaking factor; 

 

 (e) The unit design flow figures referenced in (b) and (c), above, shall be as listed in Table 1008-1, 
below, subject to (f), below: 
 

Table 1008-1:  Unit Design Flow Figures 

 

Use Unit Design Flow  

AIRPORTS 5 GPD/Transient plus 10 GPD/Employee 
APARTMENTS See Dwellings 
BARS, LOUNGES See Food Service 
BED & BREAKFAST 60 GPD/Guest, based on the greater of 2 guests per 

room or the actual number of guests the room is 
designed to accommodate, plus 10 GPD/Employee 

BUNKHOUSE 60 GPD/Person 
CAMPS:   

Campground with Central Comfort Station  45 GPD/site, plus 20 GPD/Site for the dump station  
Recreational Campgrounds with 3-way hookups 60 GPD/Site 
Construction Camps  50 GPD/Person 
Day Camps (not including meals) 15 GPD/Person 
Dining Facility 3 GPD/Person/meal 
Residential Youth Recreation Camps 25 GPD/Person plus 3 GPD/Person/meal 

CATERERS – Function Rooms 12 GPD/patron 
CHURCHES:   

Sanctuary Seating 3 GPD/Seat 
Church Suppers 12 GPD/Seat 

COUNTRY CLUBS – PRIVATE   
Dining Room 10 GPD/Seat  
Snack Bar 10 GPD/Seat 
Locker & Showers 20 GPD/Locker 

DAY CARE CENTERS 10 GPD/Person 
DENTISTS 10 GPD/Chair plus 35 GPD/Staff Member 
DOCTOR’S OFFICES 250 GPD/Doctor 
DOG KENNELS 50 GPD/Kennel, with one dog per kennel 
DWELLINGS:  

Apartment - Studio or One-Bedroom 225 GPD 
Apartment - 2 or More Bedrooms 150 GPD/Bedroom 
Residence - Single-Family 300 GPD plus 150 GPD for each bedroom over 2 
Residence - Duplex 300 GPD plus 150 GPD for each bedroom over 2 for 

each unit 
Rooming House – With Meals 60 GPD/Person 
Rooming House – Without Meals 40 GPD/Person 
Senior Housing See Senior Housing 
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PRELIMINARY PRESSURE SEWER - PIPE SIZING AND BRANCH ANALYSIS

Prepared By: 437 Lafayette Rd-Portsmouth NH

May 19, 2022D.Coppola

Max Main 

Elevation

Minimum Pump 

Elevation

Zone 

Number

Connects 

to Zone

Number 

of Pumps 

in Zone

Max 

Sim Ops

Accum 

Pumps 

in Zone

Length of Main 

this Zone

Pipe Size 

(inches)

Max Flow 

Per Pump 

(gpm)

Gals/day 

per Pump

Max 

Velocity 

(FPS)

Friction Loss 

Factor  

(ft/100 ft)

Friction 

Loss This 

Zone

Accum Fric 

Loss (feet)

Max Flow 

(GPM)

Static Head 

(feet)

Total 

Dynamic 

Head (ft)

Friction loss calculations were based on a Constant for inside roughness "C" of:This spreadsheet was calculated using pipe diameters for:  SDR21PVC 150

 1.00  2.15  5.12  5.12  30.00  24.00  6.00  11.12 1.00  238.00 1.50 22.00  3.04 2 2  2  11.00 600

1Page Note:  This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One.
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PRELIMINARY PRESSURE SEWER - ACCUMULATED RETENTION TIME (HR)

437 Lafayette Rd-Portsmouth NHPrepared By:

D.Coppola May 19, 2022

Length of Zone Average Retention 

Time (Hr)

Accumulated 

Retention Time (Hr)

Connects to 

Zone

Zone 

Number

Average Fluid 

Changes per Day

Accumulated 

Total of Pumps 

this Zone

Pipe Size (inches) Gallons per 100 

lineal feet

Capacity of Zone Average Daily Flow

This spreadsheet was calculated using pipe diameters for: SDR21PVC  200Gals per Day per Dwelling

 238.00  28.73  1,200  41.77  0.57  0.57 1.00  1.00  2  1.50  12.07

1Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One
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May 19th, 2022 
Justin Macek, EIT 
Civil Project Engineer 
TFMoran Seacoast Division 
170 Commerce Way - Suite 102 
Portsmouth, NH 03801 
(603) 431-2222      
RE: 437 Lafayette Rd Portsmouth, NH  
  
 
Dear Justin; 
 
This preliminary design analysis examines the use of the E/One Pressure Sewer 
System for your project. E/One is celebrating 50 years of installation and O&M 
experience along with considerable research and development leading to continuous 
product and system improvements.  E/One remains the worldwide industry standard 
and industry leader in the pressure sewer technology.  The unique characteristics of 
the E/One Pressure Sewer approach provides not only a technical solution, but also 
an economic advantage to be realized with low up front and O&M costs.   
 
System Analysis 
 
 
Using the information you provided, we ran the enclosed preliminary pressure sewer 
pipe sizing analysis. This was run through our Low Pressure Sewer Design Software 
that employs our Flow Velocity and Friction Head Loss vs. Pumps in Simultaneous 
Operation Spreadsheet.  We have used the surface topography provided to make 
our analyses.  
 
Zone Layout 

 
Using the preliminary information we laid this into a single 1 1/2 inch flow zone 
discharging into a gravity main on Lafayette Rd.  
 
Computations are based on the Hazen-Williams formula for friction loss, using  
calculations of cross-sectional area and flow rate to determine pipe sizes that create 
”self-cleaning” velocities of 2.0 fps or higher. A "C" factor of 150, SDR 21 PVC pipe 
and the average expected daily volumes for single family homes are also used in 
this analysis.  
 
The highest Total Dynamic Head generated is approximately 13 feet which is 
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comprised of static head and friction loss in the proposed pipelines. This is well 
below our pump’s continuous-run rating of 185 ft, and well within its intermittent, i.e., 
normal, operating range. Flow velocity throughout the system meets or exceeds 2 
fps. These characteristics and low retention time indicate that this will be a reliable, 
low-maintenance system.  
Design Flows & System Velocity 
We normally use average daily flows for system designs rather than the peak design 
flows commonly used for gravity sewer sizing.  We do this because the system is 
sealed and void of inflow and infiltration commonly allowed for in gravity sewer 
designs.  We size the system for an average daily flow of 600+/- gpd generally for 
single family homes.  The pumps selected are rated to flows up to 700 gpd thus 
peak flows are easily handled.  We size the pipelines for the proper scouring velocity 
based on the pump’s output which has a consistent flow rate over a wide range of 
head conditions.  We then look at the pipeline retention time to optimize the line size 
for the lowest retention that will pass wastewater in a short period of time to reduce 
sediment in the lines and prevent odor issues.  This makes for a very reliable and 
maintenance free wastewater collection system. 
Often we are asked to use the published “State” design values from various flow 
tables in order to secure approval.  We can do this; but then we run the reports 
based on the actual predicted average flow to optimize the line size as mentioned 
above. 
Many of our installations have seen flows that more closely mirror the EPA water 
use goals of 70 gpd/capita.  We also look at seasonal uses a little more closely due 
to greater reductions in flow in the offseason.  In applications of this type we look to 
find the best for both seasons.  
Appurtenances 

• Cleanouts, Air/Vacuum Release 
 
Our normal recommendations for valve placement are as follows: flushing 
connections at 1,000’ to 1,500’ intervals and at branch ends and junctions; isolation 
valves at branch junctions; and air release valves at peaks of 25 ft. or more and/or at 
intervals of 2,000 to 2,500 ft. We recommend one flushing manhole labeled on PDF 
FRMA markup.  
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• Service Laterals and Check Valves 

 
Common practice in pressure sewers requires the ability to isolate each lot with a 
corporation stop off the main and service lateral kit to the lot line.  E/One now 
requires that each pump connection be isolated with a combination curb 
stop/redundant check valve.  
 
E/One has developed a true wastewater rated check valve which is built in to our 
stainless steel lateral kit shown in this report.  These components are rated to 235 
psi and with standard connection fittings rated to 150 psi. These items are included 
in the budget analyses and shown in this report.   
 
We strongly advise against the use of waterworks check valves as they are not rated 
for sewage environments.  We do not like to recommend brass due to concerns for 
corrosion.  WEF Manual of Practice FD-12, Second Edition, page 45 speaks to 
the limited success of brass or bronze alloys.  
 

“Besides corrosion considerations, brass is subject to de-alloying, while some 
bronze, such as 85-5-5, will give better performance. The terms brass and 
bronze are used loosely, despite having different meanings; the engineer is 
advised to evaluate these materials with caution.” 

 
We have also seen PVC body check valves with pressure rating to 150 psi that do 
not have the same rating for back pressure on the check valve.  This can result in 
damage to the check valve and pumping issues as the check valve disc can become 
dislodged under pressure and then become a line obstruction. 
 

• Corporation Stops/ Mainline Connections 
 
Connections to the main pressure line do not require WYE type fittings.  We 
commonly use a TEE or saddle connection.  We isolate each connection to the main 
line with a stainless steel corporation valve in the same manner used for other 
utilities such as gas and water services.   
 
We recommend that the service laterals connect to the mainline and do not need to 
enter a cleanout manhole or other structure.  These connections are very similar to a 
connection of a water service off of a water main.   
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Budget Notes 
 
We show our outdoor Model DH071-93 station. We show this model in our budget 
we can formally quote when project gets closer. Please note budget does not 
include freight.  
 
Costs of pipeline excavation and pump installation are best obtained from sources in 
your region.    You may be better able to determine these costs.   
 
I am looking forward to working with you on this and future projects. Please contact 
me if you have any questions or require additional information.   
 
Best regards, 
Daryl Coppola 
Outside Sales Engineer  
781-820-5808 
dcoppola@frmahony.com  
 
 
 
 
 
Enclosures  

mailto:dcoppola@frmahony.com
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This image shows the typical layout of an outdoor pump unit for single-family home use.  The pump 
unit is furnished complete, ready for installation.  The installer needs to confirm the power cord length 
and discharge and inlet configuration.  Standard products are supplied with 32 foot power supply 
cable.  Standard inlets are 4-inch Schedule 40 Grommets (@ zero degrees) with 1-1/4 inch discharge 
(@ 180 degrees).  Other configurations are available. 
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This detail is shown as a concept sketch when major grade adjustments are required.  We 
recommend that smaller inlet lines match the crown of outlet gravity sewer lines in all cases in order 
to direct flow to properly drain to the gravity sewer
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Standard alarm panels are the Sentry® panel mounted outside of the home as 
shown in the drawing (above). 
Options include emergency generator connection 
(see photo) and Redundant alarm Remote Sentry® 
panel shown.  Other panel configurations are 
available.  See the partial listing of panel options 
below. 
 
 
 
 
 

• Basic Panels include circuit breaker for the pump and separate breaker for 
the alarm.  These panels include alarm light, alarm buzzer and alarm silence 
button.  All F. R. Mahony panels are equipped with dry contacts to 
enable the connection of the Remote Sentry® (battery powered 
redundant alarm panel option) 

 
• Standard options include auto transfer generator connection shown above.  

This panel provides automatic power transfer without having to open the 
alarm panel or having to operate any manual transfer switching.  This feature 
can be added to the basic panel or the panels offered below. 

 
• Popular options include the “Protection Package” which monitors and 

protects the system from: 
o Pump Run Dry Condition (Pump running out of water) 
o Pump Overpressure Condition (Closed valve) 
o Brownout Condition (Main voltage under 12% of nameplate) 
o High Liquid Level 
 

• The “Protect Plus” panel features offer the same items in the “Protection 
Package” plus the following:  

o High & Low Amperage draw by the pump 
o High & Low voltage to the pump 
o Extended Runtime by the pump (indicating wear or excessive flow) 

(field adjustable settings) 
o Monitoring of: 

 Real-time Pump Voltage and Current 
 Cycles & Hours (can be reset) 
 Minimum & Maximum Amperage (can be reset) 

 Minimum, Maximum, Average, and Last Run Cycle (in minutes, can 
be reset) 
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Emergency Generator Transfer Options. 
 
The indoor pump units may be furnished with a receptacle for 
connection of emergency power supplies.  The image to the 
right shows the connection receptacle on the right side of our 
Sentry panels.  This connection may be connected by your 
electrician to a remote connection port outside of the home.   

 
Wiring must be performed by a 
licensed electrician and conforming 
to NEC and local electrical codes. 
 
The box (left) is shown in the face view (face up) and is 
intended to be mounted on the outside wall to permit 
connection of a portable generator to the receptacle on 
the bottom. Generator operation must always be in well 
ventilated areas outside of any living space. 
 
The pump may be operated under emergency power 
provided the automatic transfer option is selected with 
the Sentry® panel.  Normal pump run times are short 
and should not require the continuous connection of a 
generator.  A single portable generator may be used to 

service several homes effectively.  
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Other station configurations are available for higher flow requirements.  Please 
contact us for more information.  Additional information may be found at 
www.eone.com  

Model DH071-93 Outdoor Pump With Bal-Last™ 

 

The outdoor model is complete - ready for installation and 
connection to exterior plumbing and power supply. This unit 
is fully tested for operation and factory leak tested. No 
assembly is required and there are no floats to adjust. The 
pump is furnished complete with the alarm panel and direct 
bury power supply cable. 
Standard cable length is 32 feet with 50, 75, and 100 
and up to 150 foot cables available. (See Alarm Panel 
options above) 

http://www.eone.com/
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Operation Conditions 
 
11.12 Feet is the 
highest TDH at 
simultaneous operating 
conditions with the 
expected number of 
pumps operating in 
each zone, or the head 
of an individual pump 
operating in a single 
zone condition. 
 
Operating range of 
E/One pumps from 0-
185 feet TDH and from 
0 to -60 feet TDH. 
Your System Range 
 
Anti-siphon valves in 
E/One cores provide for 
negative head pumping.  
In common systems 
with negative heads of 
25-30 feet or more we 
recommend the use of 
combination air/vacuum 
release valves as 
described below. 
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Example of Typical Cleanout Detail 
(Optional Air/Vacuum Valve shown –right) 

 
 
Cleanout detail can be modified to match typical installation needs.  Inline shut offs 
may be added to isolate flow direction.  Image shown is flow through cleanout.  
These structures can be terminal end of line cleanouts, or junction cleanouts as may 
be required. Optional air and vacuum relief valves may be added when required. 
 
 

Designer/Installer must include proper pipe supports with 
corrosion resistant (Stainless Steel) hardware.  Supports 
will vary depending on cleanout configuration. 
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SITE

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630
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MAP 229 LOT 1

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

N
A

D
8
3
(
2
0
1
1
)

LEGEND:

MAP 229 / LOT 9

E

 
M

a
y
 
2
4
,
 
2
0
2
2
 
-
 
2
:
5
4
p
m

F
:
\
M

S
C

 
P

r
o
j
e
c
t
s
\
4
5
4
0
7
 
-
 
L
a
f
a
y
e
t
t
e
 
R

o
a
d
 
-
 
P

o
r
t
s
m

o
u
t
h
\
4
5
4
0
7
-
1
2
0
 
-
 
S

m
i
t
h
f
i
e
l
d
 
C

o
n
s
t
r
u
c
t
i
o
n
 
-
 
4
3
7
 
L
a
f
a
y
e
t
t
e
 
R

d
\
C

a
r
l
s
o
n
 
S

u
r
v
e
y
\
D

w
g
s
\
4
5
4
0
7
-
1
2
0
 
S

u
r
v
e
y
.
d
w

g

LOCATION PLAN

EXISTING CONDITIONS PLAN

437 LAFAYETTE ROAD

PORTSMOUTH, NEW HAMPSHIRE

COUNTY OF ROCKINGHAM

ARTWILL, LLC
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Seacoast Division

NOTES:

EASEMENT NOTES:

 6.
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2022-05-25



MAP 230 LOT 23A

N/F

FRIENDS OF LAFAYETTE HOUSE

PO BOX 4545

PORTSMOUTH, NH 03802

RCRD BK.#6065 PG.#0669

MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060

MAP 231 LOT 1

N/F

VINCENT A. & ALICIA B. RICCO

440 LAFAYETTE ROAD

PORTSMOUTH, NH 03801

RCRD BK.#5592 PG.#1160

MAP 229 LOT 5

N/F

KRISTIN M. & CHRISTOPHER M. CHASE

34 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5599 PG.#0453

MAP 229 LOT 4

N/F

KARONA LLC

36 ARTWILL AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#5821 PG.#1630

O
N

LY

O
N

LY

O
N

LY

MAP 230 LOT 24

N/F

CHURCH OF JESUS CHRIST, C/O TAX DIVISION

50E NORTH TEMPLE STREET FLOOR 22

SALT LAKE CITY, UT 84150

RCRD BK.#1524 PG.#0248

]

~

MAP 229 LOT 2

N/F

ST. NICHOLAS GREEK

ORTHODOX CHURCH

40 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#1848 PG.128

MAP 230 LOT 25

N/F

TERRY A. & ANDREA C. SMITH

7 ANDREW JARVIS DRIVE

PORTSMOUTH, NH 03801

RCRD BK.#5562 PG.#0412

]

LOT 2

LOT 3

LOT 1

PROPOSED HOUSE

1 STORY

 4,249 S.F. FOOTPRINT

FFE=35.37'

TOW=34.20'

BASEMENT FFE=26.63

ADU

FFE=35.37'

GARAGE

GARAGE

PROPOSED HOUSE

2 STORY

 1,832 S.F. FOOTPRINT

FFE=39.00'

TOW=37.83'
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E-ONE LATERAL CONNECTION

E-ONE TERMINAL FLUSHING CONNECTION

E-ONE TERMINAL FLUSHING MANHOLE

INSULATION AT STORM DRAIN &

SEWER MAIN CROSSINGS

SEWER CLEAN OUT

PRESSURE SEWER

TESTING NOTES

“ ” 
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LANDSCAPE GUARANTEE AND MAINTENANCE NOTES

HYDROSEEDING NOTES

INVASIVE PLANT NOTES

“

” ”

PRICING & CONSTRUCTION DOCUMENT NOTES

“ ”

PORTSMOUTH NOTES

“ ”

SEEDING NOTES

SECTION VIEW

WATER & SEWER CROSSING
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