
 
PLANNING BOARD 

PORTSMOUTH, NEW HAMPSHIRE 
 

EILEEN DONDERO FOLEY COUNCIL CHAMBERS 
CITY HALL, MUNICIPAL COMPLEX, 1 JUNKINS AVENUE 

 
 

7:00 PM Public Hearings begin June 23, 2022 
 

AGENDA  
 

 
REGULAR MEETING 7:00pm 

 
I. APPROVAL OF MINUTES 
  

A. Approval of the April, 21 regular meeting minutes 
 
II. DETERMINATIONS OF COMPLETENESS 
 

SUBDIVISION REVIEW 
 
A. The request of Artwill LLC (Owner), for property located at 437 Lafayette Road 

requesting Preliminary and Final Subdivision 
 

B. The request of James and Gail Sanders (Owners), for property located at 445 
Marcy Street requesting Preliminary and Final Subdivision  
 

SITE PLAN REVIEW 
 
A. The request of RIGZ Enterprises LLC (Owner), for property located at 806 Route 

1 Bypass requesting Site Plan Review 
 

B. The request of Artwill LLC (Owner), for property located at 437 Lafayette Road 
requesting Site Plan Approval 

 
C. The request of Mastoran Restaurants Inc. (Owner), and Granite State 

Convenience (Applicant), for property located at 2255 Lafayette Road requesting 
Site Plan Review 

 
III. PUBLIC HEARINGS – OLD BUSINESS  

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 
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A. The request of Mastoran Restaurants Inc. (Owner), and Granite State Convenience 
(Applicant), for property located at 2255 Lafayette Road requesting Site Plan review 
and Conditional Use Approval for use 19.40 under Section 10.440 to allow a drive-thru 
facility as an accessory use to a permitted principal use in the Gateway Corridor 
Zone.  Said property is shown on Assessor Map 272 Lot 3 and lies within the Gateway 
Corridor (G1) District. (LU-22-13)  

 
IV. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 
 

A. The request of Mastoran Restaurants Inc. (Owner), and Granite State Convenience 
(Applicant), for property located at 2255 Lafayette Road requesting Wetland 
Conditional Use Permit Approval according to section 10.1017.5 of the Zoning ordinance 
to convert an existing fast food restaurant site into a retail fueling station and a 
convenience store/sandwich shop with drive-through window and a five fuel  pump 
dispenser island and associated paving parking and stormwater system upgrades for the 
entire site creating an overall disturbance in the wetland buffer of 33,555 square feet. Said 
property is located on Assessor Map 272 Lot 3 and lies within the Gateway Corridor (G1) 
District. (LU-22-13) 
 

B. The request of James and Gail Sanders (Owners), for property located at 445 Marcy 
Street requesting Preliminary and Final Subdivision approval to subdivide one lot with 
14,947 square feet of lot area and frontage on Marcy Street, Pray Street, and Partridge 
Street into two lots as follows: Proposed Lot 1 with 6,127 square feet of lot area and 
102.43 feet of frontage on Marcy Street and 67.83 feet of frontage on Pray Street, 
Proposed Lot 2 with 8,820 square feet of lot area and 802 feet of frontage on Pray street 
and 62.44 feet of frontage on Partridge Street. Said property is located on Assessor Map 
101 Lot 3 and lies within the General Residence B (GRB) and Historic Districts. (LU-22-
79)  
 

C. The request of RIGZ Enterprises LLC (Owner), for property located at 806 Route 1 
Bypass requesting Site Plan Review for construction of 400 square feet of additional 
commercial space and site improvements. Said property is located on Assessor Map 161 
Lot 43 and lies within the Business (B) District. (LU-22-81) 

 
D. The request of Artwill LLC (Owner), for property located at 437 Lafayette Road 

requesting 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 located 
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on Assessor Map 229 Lot 1 and lies within the Single Residence B (SRB) District. (LU-
22-82) 

 
E. The request of Artwill LLC (Owner), for property located at 437 Lafayette Road 

requesting Site Plan Approval and Conditional Use Permit Approval as permitted under 
Section 10814.40 of the Zoning Ordinance to subdivide the lot and construct two new 
single-family dwellings  (one includes an attached accessory dwelling unit) in addition to 
the existing single-family dwelling. Said property is located on Assessor Map 229 Lot 1 
and lies within the Single Residence B (SRB) District. (LU-22-82) 

 
F. The request of City of Portsmouth (Owner), for property located at 329 Heritage Drive 

requesting Wetland Conditional Use Permit approval according to section 10.1017.5 of the 
Zoning Ordinance to impact 1,490 square feet wetland buffer to replace equipment at an 
existing sewer pump station. Said property is located on Assessor Map 284 Lot 5 and lies 
within the Municipal (M) District. (LU-22-96) 

 
G. The request of Joan S. Rice Revocable Trust (Owner), for property located at 460 FW 

Hartford Drive requesting Wetland Conditional Use Permit Approval according to 
section 10.1017.5 of the Zoning ordinance to temporarily impact 275 square feet and 
permanently impact 5.2 square feet of inland wetland buffer to install a new fence where 
the impact is the wooden fence posts. Said property is located on Assessor Map 249 Lot 
17 and lies within the Single Residence B (SRB) District. (LU-22-69) 

 
V. CITY COUNCIL REFERRALS  
 

A. Hold a Public Hearing and consider a recommendation to the City Council for Zoning 
Ordinance Amendments to Building Height standards. 

 
VI. OTHER BUSINESS 
 

A. Chairman’s Update/Discussion 
 
VII. ADJOURNMENT 
 
 
https://us06web.zoom.us/webinar/register/WN_nZPXzjIaQS6s9n8CtOcGDw 

https://us06web.zoom.us/webinar/register/WN_nZPXzjIaQS6s9n8CtOcGDw


  City of Portsmouth 
Planning Department 

1 Junkins Ave, 3rd Floor 
Portsmouth, NH 

(603)610-7216 

Memorandum 

To: Planning Board 
From:  Beverly Mesa-Zendt, Planning Director 

Stefanie L. Casella, Planner 
Date: June 17, 2022 
Re: Recommendations for the June 23, 2022 Planning Board Meeting  

 

I. APPROVAL OF MINUTES 

 A. Approval of the April 21, 2022 Minutes  
 
Planning Department Recommendation  
1) Board members should determine if the draft minutes include all relevant details for 
the decision making process that occurred at the April 21, 2022 and vote to approve 
meeting minutes with edits if needed. 
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II.  DETERMINATION OF COMPLETENESS 

SUBDIVISION REVIEW 

 
A. The request of Artwill LLC (Owner), for property located at 437 Lafayette 

Road requesting Preliminary and Final Subdivision 
B. The request of James and Gail Sanders (Owners), for property located at 445 

Marcy Street requesting Preliminary and Final Subdivision  
 

Planning Department Recommendations  
 

1) Vote to determine that these applications are complete according to the 
Subdivision Regulations, (contingent on the granting of any required waivers 
under Sections III and IV of the agenda) and to accept the applications for 
consideration. 

 

 

 

SITE PLAN REVIEW  

 

A. The request of RIGZ Enterprises LLC (Owner), for property located at 806 
Route 1 Bypass requesting Site Plan Review 

B. The request of Artwill LLC (Owner), for property located at 437 Lafayette 
Road requesting Site Plan Approval 

C. The request of Mastoran Restaurants Inc. (Owner), and Granite State 
Convenience (Applicant), for property located at 2255 Lafayette Road 
requesting Site Plan Review 

 
Planning Department Recommendations  

 
1) Vote to determine that these applications are complete according to the Site 
Plan Review Regulations, (contingent on the granting of any required waivers 
under Sections III and IV of the agenda) and to accept the application for 
consideration. 
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III. PUBLIC HEARINGS – OLD BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

 
A. The request of James and Gail Sanders (Owners), for property located at 445 

Marcy Street requesting Preliminary and Final Subdivision approval to subdivide 
one lot with 14,947 square feet of lot area and frontage on Marcy Street, Pray 
Street, and Partridge Street into two lots as follows: Proposed Lot 1 with 6,127 
square feet of lot area and 102.43 feet of frontage on Marcy Street and 67.83 
feet of frontage on Pray Street, Proposed Lot 2 with 8,820 square feet of lot area 
and 802 feet of frontage on Pray street and 62.44 feet of frontage on Partridge 
Street. Said property is located on Assessor Map 101 Lot 3 and lies within the 
General Residence B (GRB) and Historic Districts. (LU-22-79) 

 

Project Review, Decisions, and Recommendations  

This application has been before the Technical Advisory Committee and is 
currently undergoing review with the Historic District Committee. Please see 
below for more information.  

 
Technical Advisory Committee (TAC) Review 
On May 3, 2022 the Committee voted to recommend approval to the Planning 
Board with the following stipulations: 

 
Items to be addressed prior to Planning Board approval: 

1. Applicant will cut into 8” City sewer in Pray Street and install a wye and use 
gasketed solid couplings on either side of the wye. 

2. Applicant will use a larger pipe for both inserta-tee and sewer connection 
to culvert than the proposed 8” pipe. 

3. 1’ water service will be used for property. 
4. Applicant will coordinate with City DPW, Eversource, Consolidated 

Communications, and Comcast and report back on the implications of 
undergrounding wires as shown. Additional guying or other work may be 
necessary and not possible/feasible. 

5. Driveway for Lot 1 will be at least 30 feet from the intersection of Pray 
Street and Marcy Street. 

6. A note on the plan will be added to articulate Lot 1 has drainage rights 
across Lot 2. 

7. Address for Lot 2 will correspond to Partridge Street until such time when a 
second driveway is provided on Pray Street. 

 

Stipulations as listed above, have been satisfied with the updated application 
submission as provided to the Board.  
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Historic District Committee Review 

This application completed its final work session at the HDC on June 8, 2022. The 
project is expected to submit an application for formal review and a public 
hearing at either the July or August regularly scheduled meeting. 

Should the approved designs alter the dimensions of the proposed lots then 
applicant will be required to return to the Planning Board for amended 
subdivision approval. 

 

Planning Department Recommendation  
1) Vote to grant preliminary and final subdivision approval with the following 
stipulations: 

Conditions to be satisfied subsequent to final approval of site plan but prior to 

commencement of any site work or construction activity: 

 
1.1 Address for Lot 2 will correspond to Partridge Street until such time when a 

second driveway is provided on Pray Street. 
 
1.2 Lot numbers as determined by the Assessor shall be added to the final plat. 
 
1.3  Property monuments shall be set as required by the Department of Public 

Works prior to the filing of the plat. 
 
1.4 GIS data shall be provided to the Department of Public Works in the form as 

required by the City. 
 

1.5 The final plat and all easement deeds shall be recorded concurrently at the 
Registry of Deeds by the City. 

 
1.6 Any easement plans and deeds for which the City is a grantor or grantee shall 

been reviewed and approved by the Planning and Legal Departments and 
accepted by City Council. 
 

1.7 Associated recording fees shall be paid to the City prior to recordation. 
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III.  PUBLIC HEARING – OLD BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

B. The request of Mastoran Restaurants Inc. (Owner), and Granite State 
Convenience (Applicant), for property located at 2255 Lafayette Road requesting 
Wetland Conditional Use Permit Approval according to section 10.1017.5 of the 
Zoning ordinance to convert an existing fast food restaurant site into a retail 
fueling station and a convenience store/sandwich shop with drive-through 
window and a five fuel  pump dispenser island and associated paving parking and 
stormwater system upgrades for the entire site creating an overall disturbance in 
the wetland buffer of 33,555 square feet. Said property is located on Assessor 
Map 272 Lot 3 and lies within the Gateway Corridor (G1) District. (LU-22-13) 

 
IV. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

A. The request of Mastoran Restaurants Inc. (Owner) and Granite State 
Convenience (Applicant), for property located at 2255 Lafayette Road 
requesting Site Plan review and Conditional Use Approval for use 19.40 under 
Section 10.440 to allow a drive-thru facility as an accessory use to a permitted 
principal use in the Gateway Corridor Zone with a waiver for distance from order 
window to the turning.  Said property is shown on Assessor Map 272 Lot 3 and 
lies within the Gateway Corridor (G1) District. (LU-22-13) 

 

It is recommended that Item III.B and IV.A be discussed together and voted on 
separately. 

A motion is required to consider these items together. 

 
Project Review, Decisions, and Recommendations  

This application has been before the Technical Advisory Committee, the Zoning 
Board of Adjustment, and Conservation Commission. Please see below for more 
information.  

 
Technical Advisory Committee (TAC) Review 
On May 3, 2022 the Committee voted to recommend approval to the Planning 
Board with the following stipulations: 
 
Items to be addressed before Planning Board approval: 
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1. A note is added to the plan set (near the sewer connections) that states all 
work regarding to the City sewer is to be witnessed by DPW staff, provided 48 
hours’ notice. 
 
2. The sidewalk proposed onsite will be moved to the northwest side of the site 
and removed from the wetland buffer area in the southwest corner. 

 
Post Construction: 
3. After connections are terminated and created, the applicant will video inspect 
the two spots to confirm that no groundwater is infiltrating. 

 
Stipulations 1 and 2, as listed above, have been satisfied with the updated 
application submission as provided to the Board. Stipulation 3 has been listed 
below as a recommended condition of site plan approval.  

 
Zoning Board of Adjustment  
On February 15, 2022 the BOA considered six (6) variance requests as listed 
below. 

1. A Variance from Section 10.5B33.20 to allow 0% front lot line buildout 
where 75% is required.   

2. A Variance from Section 10.5B22.40 to allow a building to be constructed 
outside of the 70 - 90 foot setback from the centerline of Lafayette Road.   

3. A Variance from Section 10.1113.20 to allow parking to be located between 
a principal building and a street.   

4. A Variance from Section 10.1114.31 to allow more than one driveway.   
5. A Variance from Section 10.835.32 to allow a bypass lane for a drive thru to 

be set back 24 feet from a lot line where 30 feet is required.   
6. A Variance from Section 10.1251.20 to allow a 160 square foot 

freestanding sign where 100 square feet is the maximum allowed.  

 
As a result of this consideration, the BOA granted all variance requests as 
presented. 
 
Conservation Commission Review 
The Conservation Commission reviewed the application at the May 11, 2022 
meeting. See below for analysis of criteria as stated in Section 10.1017.50 Of the 
Zoning Ordinance. 

 
1. The land is reasonably suited to the use activity or alteration.   
Given that the site is currently paved and has a structure on it this project seeks 
to upgrade the site. The site is not seeking to expand the impact in the buffer so 
the land is reasonably suited to the use.  
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2. There is no alternative location outside the wetland buffer that is feasible and 
reasonable for the proposed use, activity or alteration.    
The site as it exists is paved within and close to the edge of wetland. There is no 
location on this property where the project could be completed outside of the 
buffer.  
 
3. There will be no adverse impact on the wetland functional values of the site or 
surrounding properties.  
The applicant is proposing to reduce the amount of impervious surface 9,124 
square feet on this previously developed site. This reduction in impervious surface 
combined with the addition of enhanced stormwater treatment reduces the 
overall site impacts for this site and surrounding properties. 
  
4. Alteration of the natural vegetative state or managed woodland will occur 
only to the extent necessary to achieve construction goals.   
This project is proposing an extensive landscape plan for the interior of the site. 
The area at the rear of the site which is being converted from pavement to 
proposed loam and seed could be enhanced further with the addition of wetland 
buffer plantings and/or a wetland seed mix. Additionally, the applicant should be 
clear in their application to adhere to the City’s regulations for fertilizer use 
according to section 10.1018.24. 
 
5. The proposal is the alternative with the least adverse impact to areas and 
environments under the jurisdiction of this section.  
This site proposes reductions in impervious surfaces and enhanced stormwater 
treatment as a less impacting alternative than what is existing.  
 
6. Any area within the vegetated buffer strip will be returned to a natural state 
to the extent feasible. 
As stated above the buffer planting stating loam and seed should be revisited to 
include more appropriate wetland buffer plantings. The plantings could be 
mowable but staff recommends they look towards a reduced mowing cycle, i.e. 
annual or twice annual to enhance buffer function. Additionally, the buffer could 
be enhanced with specific plantings of shrubs which work for this site. 

 
As a result of this consideration the Commission voted to recommend approval 
with the following stipulations: 
 

1. The applicant will follow NOFA standards for land care. 
https://nofa.organiclandcare.net/wp-
content/uploads/nofa_organic_land_care_standards_6thedition_2017_o
pt.pdf  

2. For snow storage the applicant will utilized the font area as the primary 
area and the snow storage area shown on the North side as the 
secondary snow storage area. 

https://nofa.organiclandcare.net/wp-content/uploads/nofa_organic_land_care_standards_6thedition_2017_opt.pdf
https://nofa.organiclandcare.net/wp-content/uploads/nofa_organic_land_care_standards_6thedition_2017_opt.pdf
https://nofa.organiclandcare.net/wp-content/uploads/nofa_organic_land_care_standards_6thedition_2017_opt.pdf
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3. The applicant shall require all winter maintenance personnel to have a 
Green Snow Pro certification https://www.des.nh.gov/land/roads/road-
salt-reduction/green-snowpro-certification  

4. Applicant shall increase the number of trees to be planted in the area 
where pavement is proposed for removal. 

5. Area shown on plan as to be loam and seeded shall be planted with a 
wetland buffer seed mix and mowed annually. 

6. Applicant shall install signs along the edge of wetland to inform the public 
that this is a sensitive natural area. 

7. The Commission recommends that the applicant use a pervious material 
for the patio. 

 
All stipulations have been listed under “Planning Department Recommendations”  
as stipulations of approval. 
 

Staff Analysis Drive-through – Conditional Use Permit Review 
 
As outlined in Section 10.835 of the Zoning Ordinance and Section 3.6 of the Site 
Plan Review Regulations, an accessory drive-through use in the G1 district must 
meet the following standards. 

 
Required Standards (Zoning Ordinance 
10.835.20, 10.835.30, 10.835.40) 

Meets 
Standard 

Does 
Not 
Meet 
Standard 

Comments 

10.835.21 A drive-through canopy shall not 
project more than 26 feet from the principal 
building and shall be consistent with the 
architectural style of the building. 

√ 
 No drive-through canopy proposed 

10.835.22 Illuminated menu boards or other 
signs associated with the drive-through facility 
shall be shielded from public streets and 
residential properties. 

√ 
 Menu board is located on the side of 

the structure and is in excess of 175 ft 
from Lafayette Rd 

10.835.31 All outdoor service facilities (including 
transaction windows, menu boards, speakers, 
etc.) shall be located a minimum of 100 feet 
from any residential zoning district, and 50 feet 
from any lot line. 

√ 
 Service window is in the rear of the 

structure and is located more than 50 
feet from any lot line and is not within 
100 feet of any residential districts.  

10.835.32 All drive-through lanes, bypass lanes, 
and stacking lanes shall be located a minimum 
of 50 feet from any residential zoning district, 
and 30 feet from any lot line. 

 
√ 

Lanes are not located within 50 feet of 
any residential district,  

Bypass lane is located 24 feet of the 
side lot line- Variance approved (see 
above) 

https://www.des.nh.gov/land/roads/road-salt-reduction/green-snowpro-certification
https://www.des.nh.gov/land/roads/road-salt-reduction/green-snowpro-certification
https://files.cityofportsmouth.com/files/planning/zoning/ZoningOrd-210111.pdf
https://files.cityofportsmouth.com/files/planning/SitePlanReviewRegs.pdf
https://files.cityofportsmouth.com/files/planning/SitePlanReviewRegs.pdf
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Required Standards (Zoning Ordinance 
10.835.20, 10.835.30, 10.835.40) 

Meets 
Standard 

Does 
Not 
Meet 
Standard 

Comments 

10.835.41 In addition to the standards and 
conditions for special exceptions set forth in 
Section 10.233, the Planning Board may grant a 
conditional use permit for a drive-through 
facility under this section only if it determines 
that the level of service and traffic safety 
conditions of all streets and intersections to be 
impacted by the project will be the same as, or 
better than, predevelopment conditions. 

√ 
 Traffic Impact Analysis provided and 

reviewed by staff 

10.835.42 In making its determination, the 
Board shall consider the traffic impact analysis 
and additional available information, including 
review by independent consultants if deemed 
necessary. 

√ 
 Traffic Impact Analysis provided and 

reviewed by staff 

 
Additional standards are provided in section 3.6 of the Site Plan Regulations 

Required Standards Section 3.6 Drive-Through 
Facilities 

Meets 
Standard 

Does Not 
Meet 
Standard 

Comments 

3.6.1.1 The internal entrance into the drive-through 
lane shall not conflict with the general access to the 
site. 

√ 
 Drive-through located to 

the rear of the property 
does not interfere with 
site ingress. 

3.6.1.2 The distance from any transaction window to 
the site exit shall be a minimum of sixty (60) feet. √ 

 Transaction window 
located in the rear of the 
building over 163’ back 
from the exit. 

3.6.1.3 Where a turn in the drive-through lane is 
required between a transaction window and the site 
exit, the distance from the transaction window to the 
beginning of the turn shall be a minimum of forty (40) 
feet with an internal minimum turning radius of 
seventeen (17) feet 

 
√ 

34 feet provided  

3.6.2 Stacking Lanes and Spaces 
√ 

 Meets all standards 

3.6.3 Traffic Impact Study 
√ 

 Provided and reviewed 
by staff. 

3.6.4 Noise Reduction Sound pressure levels created 
by devices in the drive-through facility, including but 
not limited to speakers, shall comply with the 
standards for noise control in the Zoning Ordinance. 
Methods of communicating to patrons that do not 
require the use of speakers shall be used where 
feasible or where required by the Planning Board. 

√ 
 Required as part of the 

approval  

3.6.5 Sceening  
√ 

 Meets all standards 
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In accordance with Section 10.243 Approval Criteria, a conditional use permit shall be 
granted only if the Planning Board determines that the proposal conforms to all 
applicable conditional use permit criteria, as set forth below 10.243.20. 
 
(1) The design of proposed structures, their height and scale in relation to the site’s 
surroundings, the nature and intensity of the proposed use or activity, and the layout and 
design of the site will be compatible with adjacent and nearby properties, buildings and uses, 
will complement or enhance the character of surrounding development, and will encourage 
the appropriate and orderly development and use of land and buildings in the surrounding 
area.  

Applicant Response: The site was previously permitted and used as a restaurant with drive-thru. 
The proposed development is appropriate in character to the site. The neighboring businesses 
along Lafayette Road are similar commercial uses and the proposed development will match the 
spirit of the neighborhood. Increased landscaping will enhance the character of the 
development, as well as an enhanced building façade.  

(2) All necessary public and private utility infrastructure and services will be available and 
adequate to serve the proposed use.  

Applicant Response: Eversource, electric service, has confirmed they have enough capacity to 
serve the proposed development. Municipal water and sewer are available to the site. 
Until/Northern Utilities Natural Gas Division has confirmed natural gas is available to supply the 
proposed development at 2255 Lafayette Road.  

(3) The site and surrounding streets will have adequate vehicular and pedestrian 
infrastructure to serve the proposed use consistent with the City’s Master Plan.  

Applicant Response: Due to the site’s location along Lafayette Road, Route One, there is no 
pedestrian access to the site or any of the adjacent properties at this time. A 12 ft NHDOT 
reserve strip and a 8 ft wide Portsmouth Multiuse Path are proposed along the frontage for 
future DOT and Municipal use. The site has adequate maneuvering space for the drive thru with 
sufficient room for 13 stacked vehicles within the drive thru lanes, and adequate space for 
delivery trucks and emergency vehicles around the site.  

(4) The proposed structures, uses, or activities will not have significant adverse impacts on 
abutting and surrounding properties on account of traffic, noise, odors, vibrations, dust, 
fumes, hours of operation, and exterior lighting and glare.  

Applicant Response: There will be no significant adverse impacts to the surrounding properties 
as the site is surrounded by similar commercial uses and is consistent with the existing use.  

(5) The proposed structures and uses will not have significant adverse impacts on natural or 
scenic resources surrounding the site, including wetlands, floodplains, and significant wildlife 
habitat.  

Applicant Response: The proposed development is consistent with the existing use and adjacent 
properties, and will not have a negative scenic impact on the neighborhood. The proposed site 
work has been designed to have the least adverse impact to the wetland buffer. The 
development will result in a decrease of over 9,000 sf of impervious cover within the wetland 
buffer zone and will increase wetland buffer widths.  

(6) The proposed use will not cause or contribute to a significant decline in property values of 
adjacent properties.  
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Applicant Response: The proposed use will not cause any decrease to property values as the 
proposed use is consistent with the existing use and the uses of abutting commercial properties. 

 

Planning Department Recommendations  
1) Vote to find that the application meets the criteria set forth in 10.1017.50 and to 

grant the Wetland Conditional Use Permit with the following stipulations: 
1.1. The applicant will follow NOFA standards for land care. 
https://nofa.organiclandcare.net/wp-
content/uploads/nofa_organic_land_care_standards_6thedition_2017_opt.pdf  
1.2. For snow storage the applicant will utilized the font area as the primary area 
and the snow storage area shown on the North side as the secondary snow 
storage area. 
1.3. The applicant shall require all winter maintenance personnel to have a Green 
Snow Pro certification https://www.des.nh.gov/land/roads/road-salt-
reduction/green-snowpro-certification  
1.4. Applicant shall increase the number of trees to be planted in the area where 
pavement is proposed for removal. 
1.5. Area shown on plan as to be loam and seeded shall be planted with a 
wetland buffer seed mix and mowed annually. 
1.6. Applicant shall install signs along the edge of wetland to inform the public 
that this is a sensitive natural area. 
1.7. The Commission recommends that the applicant use a pervious material for 
the patio. 
 

2) Vote to determine the placement of the transaction window as required in section 
3.6.1.3 of the  Site Plan Review Regulations does not nullify the spirit and intent of the 
City’s Master Plan of the Site Plan Regulations and to grant the a waiver to the 
distance requirements in section 3.6.1.3 of the Site Plan Review Regulations.  

 
3) Vote to find that the application meets the criteria set forth in section 10.243 of the 

Zoning Ordinance and grant the Conditional Use Permit for a drive through facility as 
an accessory use. 

 
4) Vote to approve the Site plan with the following condition: 

 
Conditions to be satisfied subsequent to final approval of site plan but prior to 
commencement of any site work or construction activity: 
 
4.1 Any easement plans and deeds for which the City is a grantor or grantee shall 
been reviewed and approved by the Planning and Legal Departments and 
accepted by City Council.  
4.2 The site plan and any easement plans and deeds shall be recorded at the 
Registry of Deeds by the City or as deemed appropriate by the Planning 
Department. 
4.3 Associated recording fees shall be paid to the City prior to recordation. 

https://nofa.organiclandcare.net/wp-content/uploads/nofa_organic_land_care_standards_6thedition_2017_opt.pdf
https://nofa.organiclandcare.net/wp-content/uploads/nofa_organic_land_care_standards_6thedition_2017_opt.pdf
https://www.des.nh.gov/land/roads/road-salt-reduction/green-snowpro-certification
https://www.des.nh.gov/land/roads/road-salt-reduction/green-snowpro-certification
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4.4 That the turning radius from the transaction window of the driver-through 
meet the minimum requirements provided in section 3.6.1.3 of the Site Plan 
Regulations.  
 
Condition Subsequent: 
4.5. After connections are terminated and created, the applicant will video 
inspect the two spots to confirm that no groundwater is infiltrating. 
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IV. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

B. The request of RIGZ Enterprises LLC (Owner), for property located at 806 Route 
1 Bypass requesting Site Plan Review for construction of 400 square feet of 
additional commercial space and site improvements. Said property is located on 
Assessor Map 161 Lot 43 and lies within the Business (B) District. (LU-22-81) 

 

Project Review, Decisions, and Recommendations  

This application has been before the Technical Advisory Committee. Please see below 
for more information.  

 

Technical Advisory Committee (TAC) Review 
On May 3, 2022 the Committee voted to recommend approval to the Planning Board 
with the following stipulations: 

 
Items to be addressed prior to Planning Board approval: 

1. Dumpsters will be relocated to parking spaces 24 and 23 with a 20 foot 
setback from rear lot line and at least 10 feet from side lot line. Applicant 
will request a waiver from the Planning Board for Section 9.3 of the Site 
Plan regulations to have the dumpsters located within 20’ of the side lot 
line. 

2. A note will be added to the plans regarding the use of non-combustible 
mulch. 

3. Applicant will work with DPW to correct the sewer lateral connection and 
location. 

4. Applicant will work with DPW staff (Eric Eby) to reconfigure handicap 
parking and accessibility (two spaces needed). 

5. Applicant will extend landscaping and curbing at the front lot line. 
6. Parking spaces 18 and 19 will be relocated and be replaced with 

landscaping and 3 bike racks. 
7. Entryway will be striped. 
8. Raised sidewalk will be extended to connect to front entryway. 
9. Light Pole 3 (LP3) located at the rear of the building shall be limited to a 

height of 16’ with cut off shields. 
10. Lighting on the rear wall will not exceed a height of 9’. 
11. Curbing is added to proposed landscape islands. 

All items above have been satisfied with the updated plans as submitted to the Planning 
Board. The requested waiver must be voted on by Planning Board and language has 
been provided as a recommendation below. 

Staff Analysis 
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Staff has reviewed the waivers requested by the applicant and finds that the applicant 
will require a waiver for the dumpster location to be closer to the property line than the 
required 20 feet and that all other waiver requests have been addressed. The proposed 
dumpster locate is adequately separated from adjacent properties across Stark Street.  

 

Planning Department Recommendation  
1) Vote to determine the requested waiver do not nullify the spirit and intent of the 

City’s Master Plan of the Site Plan Regulations and to grant the following waiver: 

 Waiver of Site Plan Review regulations section 4.3.5 to locate a dumpster 
12.2 feet from the property line where 20 feet is required. 

 
[Waiver requests must granted with six (6) affirmative votes by the Board. See 
Section 2.10 of the Site Plan Regulations] 
 

2) Vote to grant Site Plan approval with the following stipulations: 
 
Conditions to be satisfied subsequent to final approval of site plan but prior to 
commencement of any site work or construction activity: 
 
2.1 The site plan and any easement plans and deeds shall be recorded at the 

Registry of Deeds by the City or as deemed appropriate by the Planning 
Department. 

2.2 Associated recording fees shall be paid to the City prior to recordation.  

2.3 Light pole labels on the utility plan will be correct to reflect appropriate 
numbering and include LP3 and LP5 consistent with stipulation requiring light 
Pole 3 (LP3) located at the rear of the building to be limited to a height of 16’ 
with cut off shields.   

   

https://files.cityofportsmouth.com/files/planning/SitePlanReviewRegs.pdf
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IV. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

 
C. The request of Artwill LLC (Owner), for property located at 437 Lafayette Road 

requesting 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 located on Assessor Map 229 
Lot 1 and lies within the Single Residence B (SRB) District. (LU-22-82) 
 

D. The request of Artwill LLC (Owner), for property located at 437 Lafayette Road 
requesting Site Plan Approval and Conditional Use Permit Approval as permitted 
under Section 10814.40 of the Zoning Ordinance to subdivide the lot and 
construct two new single-family dwellings  (one includes an attached accessory 
dwelling unit) in addition to the existing single-family dwelling. Said property is 
located on Assessor Map 229 Lot 1 and lies within the Single Residence B (SRB) 
District. (LU-22-82) 

 

It is recommended that Item IV.D and IV.E be discussed together and voted on 
separately. 

A motion is required to consider these items together. 

 
Background 

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. 

Project Review, Decisions, and Recommendations  

This application has been before the Technical Advisory Committee. Please see 
below for more information.  
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Staff Review  
Attached accessory dwelling units must comply with standards set forth in the 
following sections of the Zoning Ordinance: 

 10.814.10 

 10.814.20 

 10.814.30 

 10.814.40 
 
In granting a conditional use permit for an accessory dwelling unit, the Planning 
Board may modify a specific standard set forth in Sections 10.814.40 (below) 
including requiring additional or reconfigured off-street parking spaces, provided 
that the Board finds such modification will be consistent with the required findings 
in Section 10.814.60. 

 
Required Standards (10.814.40) Meets 

Standard 
Does Not 
Meet 
Standard 

Comments 

10.814.41 An interior door shall be provided 
between the principal dwelling unit and the 
accessory dwelling unit. 

√ 
 Door provided from garage to ADU 

10.814.42 The accessory dwelling unit shall not 
have more than two bedrooms and shall not be 
larger than 750 sq. ft. gross floor area. For the 
purpose of this provision, gross floor area shall 
not include existing storage space, shared 
entries, or other spaces not exclusive to the 
accessory dwelling unit 

√ 
 One Bedroom Provided / 747 SF 

10.814.43 Any exterior changes to the single-
family dwelling shall maintain the appearance of 
a single-family dwelling. If there are two or 
more doors in the front of the dwelling, one 
door shall be designed as the principal entrance 
and the other doors shall be designed to appear 
to be secondary. 

√ 
 Presents as single family dwelling-

The appearance of the single-family 
dwelling is maintained. There is one 
door located on the front of the 
dwelling that serves as the primary 
entrance to the principal dwelling 
unit. A second door is located on 
the east side of the AADU, which 
serves as the primary entrance for 
the AADU. 

10.814.44 No portion of the AADU shall be 
closer to the front lot line than the existing front 
wall of the principal dwelling unit. 

√ 
 Attached Accessory Dwelling Unit is 

recessed from garage-No portion of 
the proposed AADU is located 
closer to the front lot line than the 
existing front wall of the principal 
dwelling unit. 

10.814.451 An exterior wall of the AADU that 
faces a street on which the lot has frontage shall 
comprise no more than 40 percent of the total 
visible façade area of the dwelling as seen from 
that street. 

√ 
 The exterior wall of the AADU that 

faces the street on which the lot has 
frontage comprises of 18 percent of 
the total visible façade area of the 
dwelling. 
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Required Standards (10.814.40) Meets 
Standard 

Does Not 
Meet 
Standard 

Comments 

10.814.452 The addition to or expansion of the 
existing single-family dwelling may include an 
increase in building height only as an upward 
expansion of the existing principal building with 
no increase in building footprint.  

√ 
 Both the principal structure and the 

DADU are new construction 

10.814.453 The building height of any addition 
or expansion that includes an increase in 
building footprint shall be less than the building 
height of the existing principal building. 

√ 
 Both the principal structure and the 

DADU are new construction 

10.814.454 The AADU shall be architecturally 
consistent with the existing principal dwelling 
through the use of similar materials, detailing, 
roof pitch, and other building design elements. 

√ 
 The proposed AADU will be 

architecturally consistent with the 
principal dwelling (see architectural 
plans). 

 

Technical Advisory Committee (TAC) Review 
On May 3, 2022 the Committee voted to recommend approval to the Planning Board 
with the following stipulations: 

Subdivision: 
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. 
 
Site Plan and Conditional Use Permit: 
Items to be addressed prior to Planning Board approval: 
1. All easements will be identified with unique identifiers and corresponding 
easement table that lists all easements and their purpose. 
 
Prior to Building Permit Issuance: 
2. Applicant will coordinate final water and sewer connections with Portsmouth 
Water. 
 
3. The final water main connection under Andrew Jarvis Dr. will be determined by 
Portsmouth Water. 
 



June 23, 2022 Planning Board Meeting 

18 

TAC Stipulation 1 as listed above has been satisfied with the latest submission as 
presented to the Planning Board. Stipulations 2 and 3 have been recommended 
conditions of approval. 
 
Planning Board Review Criteria 
Before granting a conditional use permit for an attached or detached ADU, the 

Planning Board shall make the following findings (10.814.60): 

10.814.61 Exterior design of the ADU is consistent with the existing principal 

dwelling on the lot. 

10.814.62 The site plan provides adequate and appropriate open space, landscaping 

and off-street parking for both the ADU and the primary dwelling. 

10.814.63 The ADU will maintain a compatible relationship to adjacent properties in 

terms of location, design, and off-street parking layout, and will not significantly 

reduce the privacy of adjacent properties. 

10.814.64 The ADU will not result in excessive noise, traffic or parking congestion. 

Staff has asked the applicant to be prepared to address the required findings with 

the Planning Board.  

 

Planning Department Recommendation  
1) Vote to grant Preliminary and Final Subdivision Approval with the following 
stipulations: 
 

Conditions to be satisfied subsequent to final approval of subdivision but prior to 
commencement of any site work or construction activity: 
 

1.1 Lot numbers as determined by the Assessor shall be added to the final plat. 
 

1.2 Property monuments shall be set as required by the Department of Public 
Works prior to the filing of the plat. 
 
1.3 GIS data shall be provided to the Department of Public Works in the form as 
required by the City. 
 
1.4  The final plat and all easement deeds shall be recorded concurrently at the 
Registry of Deeds by the City. 
 
1.5 .Any easement plans and deeds for which the City is a grantor or grantee shall 
been reviewed and approved by the Planning and Legal Departments and 
accepted by City Council. 
 
1.6 Associated recording fees shall be paid to the City prior to recordation. 
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2) Vote to find that the application meets the requirements set forth in Section 10.814.60 
of the Zoning Ordinance and to grant the Conditional Use Permit as presented. 
 
3) Vote to grant Site Plan Approval with the following stipulations: 
 

Conditions to be satisfied subsequent to final approval of site plan but prior to 
commencement of any site work or construction activity: 
 
3.1  Any easement plans and deeds for which the City is a grantor or grantee shall 
been reviewed and approved by the Planning and Legal Departments and accepted 
by City Council. 
3.2 The site plan and any easement plans and deeds shall be recorded at the 
Registry of Deeds by the City or as deemed appropriate by the Planning 
Department. 
3.3 Associated recording fees shall be paid to the City prior to recordation. 
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IV. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

 
E. The request of City of Portsmouth (Owner), for property located at 329 Heritage 

Drive requesting Wetland Conditional Use Permit approval according to section 
10.1017.5 of the Zoning Ordinance to impact 1,490 square feet wetland buffer to 
replace equipment at an existing sewer pump station. Said property is located on 
Assessor Map 284 Lot 5 and lies within the Municipal (M) District. (LU-22-96) 
 
Project Review, Decisions, and Recommendations  

This application has been before the Conservation Committee. Please see below 
for more information.  

 
Conservation Commission Review 
The Conservation Commission reviewed the application at the May 11, 2022 
meeting. The See below for analysis of criteria as stated in Section 10.1017.50 Of 
the Zoning Ordinance. 
 
1. The proposed construction is in the public interest.   

The Heritage Avenue Pump Station has reached the end of its useful life and is proposed 
for replacement along with the diesel generator located at the site. Maintaining the 
City’s wastewater system is in the public interest. 

2. Design, construction, and maintenance methods will utilize best management 
practices to minimize any detrimental impact of such use upon the wetland and will 
include restoration of the site as nearly as possible to its original grade, condition and 
vegetated state.    

The plan to replace the station moves the driveway to the far side of the proposed new 
equipment on the site and includes a stormwater treatment swale to treat any runoff 
from the proposed driveway. Given the entire site is prior fill the proposed restoration of 
the disturbed area, native shrub plantings and treatment swale should minimize any 
impacts in the wetland buffer.  

3. No alternative feasible route exists which does not cross or alter a wetland or have a 
less detrimental impact on a wetland. 

The location of this infrastructure is not feasible to move without greater impacts and 
cost. The upgrades proposed should not have a detrimental impact on the adjacent 
wetland areas.  
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4. Alteration of the natural vegetative state or managed woodland will occur only to the 
extent necessary to achieve construction goals.   

The applicant has proposed restoring the existing site with a wetland seed mix and 
native shrub plantings which should minimize any impacts to the adjacent wetland. 

 
The Commission voted unanimously to recommend approval of the Wetland 
Conditional Use Permit to the Planning Board as presented. 

 

Planning Department Recommendation  
1) Vote to find the application satisfies the criteria set forth in Section 10.107.50 of 

the Zoning Ordinance. 
2) Vote to grant the Wetland Conditional Use Permit as presented. 
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IV. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 

 
F. The request of Joan S. Rice Revocable Trust (Owner), for property located at 460 

FW Hartford Drive requesting Wetland Conditional Use Permit Approval 
according to section 10.1017.5 of the Zoning ordinance to temporarily impact 
275 square feet and permanently impact 5.2 square feet of inland wetland buffer 
to install a new fence where the impact is the wooden fence posts. Said property 
is located on Assessor Map 249 Lot 17 and lies within the Single Residence B 
(SRB) District. (LU-22-69) 

 

Project Review, Decisions, and Recommendations  

This application has been before the Conservation Committee. Please see below 
for more information.  
 
Conservation Commission Review 
The Conservation Commission reviewed the application at the May 11, 2022 
meeting. The See below for analysis of criteria as stated in Section 10.1017.50 Of 
the Zoning Ordinance. 
 
1. The land is reasonably suited to the use activity or alteration.   

The proposed fence posts will be hand dug and except for the gates there 
will be no footings installed, minimizing the footprint.  

2. There is no alternative location outside the wetland buffer that is feasible and 
reasonable for the proposed use, activity or alteration.    

The entire backyard is within the wetland buffer so this is the most 
reasonable location for the fence.  

3. There will be no adverse impact on the wetland functional values of the site or 
surrounding properties.  

Given that the fence is outside of the wetland, will surround a lawn area, 
and will allow the movement of stormwater this project should not have 
an adverse impact on the wetland functions of the adjacent wetland 
areas.   

4. Alteration of the natural vegetative state or managed woodland will occur 
only to the extent necessary to achieve construction goals.   
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The construction of this fence will not impact any of the natural 
vegetation on the site.  

5. The proposal is the alternative with the least adverse impact to areas and 
environments under the jurisdiction of this section.  

The proposed fence is being hand installed and should not create an 
adverse impact.  

6. Any area within the vegetated buffer strip will be returned to a natural state 
to the extent feasible. 

This project contemplates a fence within a lawn area.  

 
The Commission voted unanimously to recommend approval of the Wetland 
Conditional Use Permit to the Planning Board as presented. 

 

Planning Department Recommendation  
1) Vote to find the application satisfies the criteria set forth in Section 10.107.50 of the 

Zoning Ordinance. 

2) Vote to grant the Wetland Conditional Use Permit as presented.  
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V. CITY COUNCIL REFERRALS  

A. Continue the Public Hearing and consider a recommendation to the City Council 
for Zoning Ordinance Amendments to Building Height standards. 

On February 7, 2022, the City Council established the Land Use Committee to look at 

diversifying land use regulations within the City. As part of the first package of 

amendments, the Land Use Committee has focused on advancing the citywide housing 

goals identified by City Council in their 2022-2023 Goals. These objectives were refined 

on February 27, 2022 and include: 

1. Increase diversity of housing types and price points; 
2. Remove regulatory barriers for housing diversification in neighborhoods 

(ADUS) – context sensitive design and consideration to impacts to traffic, on 
street parking and other infrastructure impacts;  

3. Restructure incentives to deliver greater public benefit in workforce housing 
construction; and 

4. Identify and maximize partnerships, coalitions, and funding opportunities to 
deliver affordable housing. 
 

  Regulatory Amendment Work Plan 

On April 9, 2022, the Land Use Committee approved transmittal of the draft 2021 
Regulatory Amendment Work Plan to City Council. The work plan consists of three 
phases: 

1. Phase 1: Code Clean-Up – Building Height Standards. 
Purpose: Improve regulatory implementation and align with legislative intent. 
Eliminate ambiguous sections that result in unintended consequences. 

2. Phase 2: Accessory Dwelling Unit Amendments 
Purpose: Remove barriers and expand the number of eligible properties for 
ADUs and Senior Housing Facilities. 

3. Phase 3: Incentive Amendments 
Purpose: Adjust incentives to place a higher emphasis on Workforce Housing. 
 

Phase 1 Amendments Recommendation 

On April 18, 202, the City Council approved the work plan and transmitted proposed 
Phase 1 amendments to the Planning Board for review and a recommendation. On May 
05, 2022, the Planning Board held a work session to review proposed Phase 1 
amendments. At that time, staff presented a revised document that was developed in 
consultation with the City Attorney’s office. At the May 5th work session, the Planning 
Board also requested revisions which were subsequently presented at the May 19, 2022 
meeting of the Planning Board, when additional comments were provided and 
additional clarification was requested.  

A full annotated copy of proposed amendments is provided with explanatory notes and 
purpose statements for all the proposed edits. Final proposed revisions are also 
provided.  
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Planning Department Recommendation  
Recommend approval of the proposed amendments to the Portsmouth Zoning Ordinance 
as presented.  
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VIII.  OTHER BUSINESS 

A. Chairman’s Update/Discussion 
 

IX. ADJOURNMENT 



REGULAR MEETING 
PLANNING BOARD 

PORTSMOUTH, NEW HAMPSHIRE 
 

EILEEN DONDERO FOLEY COUNCIL CHAMBERS 
CITY HALL, MUNICIPAL COMPLEX, 1 JUNKINS AVENUE 

 
 
7:00 PM           April 21, 2022     
  

MINUTES 

MEMBERS PRESENT:  Rick Chellman, Chairman; Karen Conard, City Manager; Ray 
Pezzullo, Assistant City Engineer; Beth Moreau; Greg Mahanna; 
Peter Harris; James Hewitt; Franco DiRienzo, Alternate;  

ALSO PRESENT: Beverly M. Zendt, Planning Director; Peter Britz, Environmental 
Planner; Stefanie Casella, Planner 1 

MEMBERS ABSENT:   Corey Clark, Vice Chair; Andrew Samonas, Alternate; Jane 
Begala, 

I. APPROVAL OF MINUTES 
 

A. Approval of March 17, 2022 minutes.  
 
Mr. Hewitt commented that the parameters for the West End Yards parking report 
should include the number of “bedrooms” not “beds.”  Also, the second to last 
sentence where it says, “Mr. Hewitt confirmed that would work” should include “if it 
contained the information that was requested for the report.”  The heading under the 
minutes says March 15, 2022, but it should say March 17, 2022.  
 
City Manager Conard moved to approve the minutes from the March 17, 2022, 
Planning Board Meeting, as amended, seconded by City Council Representative 
Moreau.  The motion passed unanimously.   

 
II. PUBLIC HEARINGS -- OLD BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 
 

A. REQUEST TO POSTPONE The request of Donald Lowell Stickney III (Owner), for 
property located at 213 Jones Avenue requesting Conditional Use Permit under section 
10.814 of the Zoning Ordinance and modification of the standards set forth in Sections 
10.814.40 or 10.814.52 through 10.814.56, to construct a new single family residence and 
convert the existing residence into a Detached Accessory Dwelling Unit totaling 886 
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square feet of living area. Said property is shown on Assessor Map 222 Lot 69 and lies 
within the Single Residence B (SRB) district. (LU-22-34) REQUEST TO POSTPONE 

 
DISCUSSION AND DECISION OF THE BOARD 
 
City Council Representative Moreau moved to postpone the application to the May Planning 
Board Meeting, seconded by City Manager Conard.  The motion passed unanimously.  

 
B. The request of Nerbonne Family Revocable Trust (Owner), for property located at 189 

Gates Street requesting a Conditional Use Permit under section 10.815 of the Zoning 
Ordinance and modification of the standards set forth in Section 10.815.30 for the 
conversion of an existing accessory structure (garage) into a garden cottage with 507 
gross square footage of living space. Said property is shown on Assessor Map 103 Lot 6 
and lies within the General Residence B (GRB) and Historic Districts. (LU-22-30) 

 
SPEAKING TO THE APPLICATION 
 
Kelly Sanders spoke to the application.  Ms. Sanders commented that her parents were 
requesting a CUP to convert their garage into a DADU.  They need the cottage to create housing 
for Ms. Sanders to be a care giver for her father who has Alzheimer’s.  The proposal fits in with 
the character of the neighborhood and supports the City’s goals of providing more affordable 
housing.  Ms. Sanders took early retirement to move in with her parents and care for her father.  
It is important for him to be in a secure and familiar environment.  They approached this project 
with a commitment to the community and worked to keep it in the style and spirit of the South 
End.  Portsmouth has been thinking about how to support people aging in their homes and 
provide affordable housing.  This is the most feasible and affordable option.     
 
Architect Anne Whitney commented that they were asking for a CUP to reuse the garage with a 
small addition.  They went to the ZBA for a variance and were approved.  The proposal 
originally had a bigger addition with a deck.  However, after receiving feedback from the abutter 
they reduced the size of the addition and eliminated the deck.  The garage is currently 354 sf, and 
the addition will make it 507 sf.  There will be one skylight on the new addition.  They will be 
adding gutters to the garage and the addition.  The addition will be on posts, so there will not be 
a new foundation.  The proposal will bring drainage under the addition and out to the middle of 
the property to avoid going to the neighbor’s property.  The current garage is a blank slate, so 
adding the addition will help to blend it with the other properties.  They are requesting a waiver 
to expand the existing structure.  The existing garage is 354 sf, and the proposed addition is 153 
sf.  The total square footage is smaller than the maximum that is allowed.  The ordinance allows 
for a potential 50-foot entry.  The lot size is non-conforming to pursue a DADU, they would 
need more variances.  This is more in line with a garden cottage use.  It is under 600 sf and will 
be a total of 507 sf.  The exterior design will be complimentary to the primary structure.  There 
will be minimal impact on the landscaped yard.  The existing driveway will not change.  There 
will not be any windows on the right side.  The proposed addition will break up the blank wall.  
The left side is more than 30 feet from the abutting property.  This will not result in excessive 
noise.  They did get zoning approval.  The existing brick driveway and access to the backyard 
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would be blocked if the addition was shifted.  They have a 25-foot setback from the cemetery.  
This is the simplest and least intrusive way to put on a small addition.  They can’t do a lot in this 
neighborhood without zoning relief.  They are asking for a waiver because it is a good use for the 
property and the benefit outweighs the detriment.  
 
Chairman Chellman questioned if they were putting in drainage.  Ms. Whitney responded that 
right now water runs down the driveway and into the middle of the property now.  They will add 
gutters and create a dry well to infiltrate water.  Chairman Chellman clarified that the existing 
garage had no gutters.  Ms. Whitney confirmed that was correct.  
 
Mr. Mahanna commented that the abutter has made a lot of comments.  Runoff ends up in the 
middle of the abutter’s backyard.  Ms. Whitney commented that it was not just the water from 
this property.  Mr. Mahanna noted that this roof would add more water.  Ms. Whitney responded 
that the additional water would be guttered and then it will go to a dry well.  Mr. Mahanna 
commented that the ordinance says they cannot expand vertically or horizontally.  Ms. Whitney 
responded that is why they are requesting a waiver from the Planning Board.  Mr. Mahanna 
commented that they also needed adequate open space and off-street parking.  This proposal is 
not adding parking.  Ms. Whitney responded that the driveway could fit 4 parked cars if they are 
stacked.  There is plenty of open space.  It is a bigger backyard comparative to the neighborhood.  
Mr. Mahanna commented that the ordinance states that it will not significantly reduce the 
privacy of the adjacent property.  Ms. Whitney responded that they did not think it would.  There 
are no windows.  The original proposal had a deck, but it was removed it so it would not be 
overlooking the abutter’s property.  They have made some concessions, but they are trying to 
make it functional.  There was a question raised about why they can’t go vertically.  There is a 
steep pitched roof, but the attic only has 32 inches that is 6’8” in height.  Mr. Mahanna 
questioned why they could not expand toward the main house.  Ms. Whitney responded that the 
main accessway to the backyard is a narrow path between the two properties.  It doesn’t work.  
They know they don’t have the support of the neighbors, but they have made concessions.  A lot 
more confining variances have been granted in this neighborhood.  This is a reasonable request 
in the context of the neighborhood.  Mr. Mahanna commented that it was a hardship on the 
abutter.  Ms. Whitney responded that they understood that.   
 
PUBLIC HEARING 
 
Linda McVey of 42 Hunting St. spoke in favor of the application.  The neighborhood has a high 
number of aging families.  They want to age in place.  Ms. McVey faced a similar situation 2 
years ago and applied to add on a 1 story addition to accommodate her ailing husband.  They 
were grateful they could stay in their home.  They felt supported by this committee and 
community.  The Nerbonnes are asking to modify which will allow them to age in place.  
Granting this petition will demonstrate that this committee and community care for older 
citizens’ needs.   
 
John Rose of 14 Mechanic St. spoke in favor of the petition.  Mr. Rose was supportive of the 
owners and the situation they were in.  Mr. Rose did not see it as a hardship.  They spent a lot of 
time and energy to make sure the house fit into the neighborhood.  Changing the back wall will 
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fit more into the aesthetic.  This did not change any privacy or cause any distractions for him.  It 
is a good addition and on a personal level it’s the right thing to do.   
 
Sandra Dika of 333 Marcy St. commented that this was not the first time a garage has a change 
of use.  It is common in this neighborhood for properties to have historic outbuildings.  Many of 
these secondary buildings were built right on lot lines.  The Nerbonnes renovated their property 
in 1989 and have lived there ever since.  Many people in the audience know the contributions the 
Nerbonnes have made to the community through Friends of the South End and the Fairy House 
Tours.  They need to make efficient use of their property and that’s what ADU’s do.  Please 
grant the permit and allow them to age in place.  
 
Nancy Eichner lives in New Castle and has worked with the Nerbonnes on the Seacoast Village 
Project, which advocates for people to age in place.  Ms. Eichner is a professional care manager.  
She helped the Nerbonnes look at every way they could use their home to support changing 
mobility and cognitive needs and the caregivers required.  The willingness of family to step in 
and live on site is critical.  Temporary changes were made in the house, and it was very difficult 
for Mr. Nerbonne to adjust.  Construction in the house is not possible for him to navigate.  They 
looked at flexible ways to allow them to age in place.  Ms. Eichner urged the Board to support 
this application.   
 
Eric Mayer from DTC Lawyers represented the Butlers who live at 199 Gate St. which is the 
property immediately adjacent to the Nerbonnes and closest to the proposed garden cottage.  The 
ordinance states that a garden cottage needs to go into an existing building.  It cannot expand 
horizontally or vertically.  They can have a 300-sf rear deck or a 50-sf entrance.  The 
modification mechanism can modify specific dimensional standards.  The ordinance exists to 
allow for the existing structure to be constructed and relaxes some standards when there is no 
new structure on the property.  This is a 60% expansion.  The modification should not be applied 
to an addition.  It’s for a specific dimensional standard.  Their request is contrary to the 
mechanism of the ordinance.  The proper course of action would be to file for a DADU not a 
garden cottage.   
 
James Butler and Devon Quinn owners of 199 Gate St. spoke against the application.  They 
bought their home in 2020 and liked the relative privacy and larger yard.  They are also involved 
in the community and supportive of aging in place.  They knew the Nerbonnes wanted to turn 
their garage into the apartment and were supportive of that.  They didn’t expect the plans to be 
different.  They found out from the abutter’s notice that the addition would be on the property 
line.  It will impact the shade on their garden, and their privacy.  This is too close to the property 
line.  They have not been able collaborate to come up with a better solution.  The Butlers want to 
support the Nerbonne’s and this project.  The previous owners of the Butler’s house added on 15 
years ago and were denied a variance from the ZBA because it was proposed to be within 5 feet 
of the setback.  They moved it over a little to accommodate the setback.  This proposal can be 
moved over some to accommodate the setbacks, or it can go in between the homes.  Also, 
ADU’s usually have a fence or trees for a privacy barrier.  There is no barrier proposed here.  
They want to support the Nerbonnes but they opposed the location of this addition.   
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Carol Bird of 170 Mechanic St. spoke in support of the owners.  Ms. Bird was not a direct 
abutter but has lived in the neighborhood for years.  Portsmouth is working to accommodate 
seniors who want to age in place and are living on a fixed income.  The Nerbonnes have 
designed a practical and functional addition. At the ZBA meeting last month, they made 3 
modifications to their plans in hopes of making a compromise with the abutter.  The Board 
should support this proposal.   
 
Susan Lassen of 34 Blossom St. read a letter from Walter and Patricia Baunbum who live at 183 
Gate St.  They were in support of the CUP for a garden cottage with addition.  The plans should 
be non-controversial.  There is a rationale for converting and expanding the garage.  This is what 
the community should encourage.  It is harmonious with the surrounding architecture and 
neighborhood. The proposal is consistent with the dwelling on the lot and provides adequate 
open space and parking.  It does not reduce privacy or result in excessive noise.  Every effort 
should be made within reason to accommodate this family’s effort to modify their home and age 
in place.  The plans should be approved as submitted. Ms. Lassen also spoke in support of the 
owners as well.  The Planning Board values community and they are all very grateful for that.  
 
Lacy Bangs of 245 Marcy St. commented that they have lived in the neighborhood a long time 
and it was a neighborhood where they could depend on each other.  Ms. Bangs applauded the 
plan as presented and hoped the Board would consider their proposal favorably.  
 
Second round: 
 
Eric Mayer from DTC Lawyer commented that their client’s position was that they were not 
opposed to the use of the garage as a dwelling unit.  They are opposed to the current proposal 
because it will adversely impact the use, enjoyment, and value of their property.  They are open 
to alternatives.  The proposal must satisfy the criteria to grant a CUP.  The site plan must provide 
adequate open space for both structures.  This lot is .12 acres and the Butler’s is .1 acres.  They 
do have a large backyard.  However, just because other lots don’t have as big of yards doesn’t 
mean they should be deprived of theirs.  They paid a premium to purchase the house for those 
attributes.  As proposed, they are not providing adequate open space.  The land slopes down 2 
feet toward the Butler property.  They have raised issues associated with drainage and it sounds 
like there has been accommodation for that.  The Board should consider the drainage plan and 
ensure it is addressed prior to building permit.  The second criteria is that the property must be 
compatible with the adjacent property.  The design and location of this is 4 feet off the property 
line, which will tower over the Butler’s backyard.  The Butler’s are open to alternatives, and they 
did try to reach out to the owners but have not been able to discuss any with them. The most 
obvious alternative is to limit the dwelling to the existing contours of the existing garage.  It 
would not cause adverse impacts to the abutter.  Another alternative would be to shift the 
addition over to comply with the setback.  If the Board approves this, then they should include a 
condition to build a privacy fence between the properties.  The Butler’s do support the efforts but 
do not support this current plan.  
 
Anne Whitney clarified that this was a 43% expansion of the garage not 60%.  They have 
reached out to the abutters to make them aware of the addition.  The addition from the edge of 
the porch is 9 feet under 120 sf impacted.  This all comes down to where is the bigger hardship.  
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It is their position that the hardship to the abutter’s backyard is not as great as the hardship to 
make it a livable space.  They have looked at other options but the height of the garage vs. house 
makes it complicated.  They need to keep access to the backyard.   
 
Third time speakers 
 
Pete Moren of 170 Mechanic St. commented that this was a reasonable request.  There has to be 
a little give and take to accommodate the property and allow the owners to age in place.  Mr. 
Moren was in full support.   

Chairman Chellman asked if anyone was present from the public wishing to speak to, for, or 
against the petition. Seeing no one rise, the Chair closed the public hearing.  

 
DISCUSSION AND DECISION OF THE BOARD 
 
Mr. Hewitt requested clarification on the ordinance.  The letter stated clearly, they cannot expand 
vertically or horizontally other than for an entry or rear deck.  However, the next page gives cart 
blanch to modify any dimensional standard.  Chairman Chellman responded that statement in the 
ordinance allows for this sort of modification.  Ms. Zendt agreed with that interpretation.  The 
modification section broadly refers to the garden cottage.  It is interpreted to mean any of those 
listed standards were subject to Planning Board modification.   
 
City Council Representative Moreau commented that Portsmouth has a lot of existing old 
structures.  When they were creating the ordinance, they wanted to allow people to create an 
ADU out of an existing structure, and that is how they came up with the garden cottage criteria.   
They made the square footage smaller to prevent someone from putting in a new building.  The 
modification section was intended to give the Board flexibility to modify something if it was 
reasonable.   
 
Chairman Chellman commented that it was worth nothing that a deck and entryway expansion 
were allowed.  The dimensional flexibility does apply to the vertical and horizontal dimensions.   
 
City Council Representative Moreau commented that her biggest concern was keeping this under 
600 sf.  If it was going beyond that, then she would be against it.  This is a reasonable request. If 
they want to live in harmony with neighbors, then they could move it over 1 or 2 feet and that 
would still fit in with the approval.  
 
1) City Council Representative Moreau moved to find that the application meets the 
requirements set forth in Section 10.815.40 of the Zoning Ordinance and to grant the Conditional 
Use Permit, seconded by City Manager Conard with the following stipulations: 
 
1.a) Any change, required as part of the Historic District and approval, that results in a change 
       to the stipulations approved here or any change that is not substantially compliant with the  
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      approved Conditional Use Permit, as determined by the Planning Director, shall be  
      resubmitted to the Planning Board for review and approval. 
 

1.b) A gutter system and drywell are installed to catch all drainage and runoff from the garage  
      and garage addition. 
 

1.c) A fence is constructed on the property line between 189 Gates St and 199 Gates street that is  
      in accordance with the Zoning Regulations. 
 
The motion passed by a 7-1 vote.  Mr. Mahanna opposed.  
 
2)  City Council Representative Moreau moved to grant a modification to the requirements set 
forth in section 10.815.31 to allow for an expansion that includes a 152 SF addition, seconded by 
City Manager Conard. 
 
The motion passed by a 7-1 vote.  Mr. Mahanna opposed.  
 
 
III. PUBLIC HEARINGS – NEW BUSINESS 

The Board’s action in these matters has been deemed to be quasi-judicial in nature.   
If any person believes any member of the Board has a conflict of interest,  

that issue should be raised at this point or it will be deemed waived. 
 

A. The request of Society for the Protection of NH Forests (Owner), for property located 
at 400 Little Harbor Road requesting a Wetland Conditional Use Permit under Section 
10.1017 of the Zoning Ordinance for the installation of new public bathrooms resulting in 
303 S.F. of permanent impacts for the building and 275 S.F. of temporary impact to the 
100 ft wetland buffer area. Said property is located on Assessor Map 203 Lot 8 and lies 
within the Rural (R) District. (LU-22-31) 

 
SPEAKING TO THE APPLICATION 
 
Eric Weinrieb from Altus Engineering spoke to the application.  The Society purchased the 
property in 2000.  The Cottage was in disrepair and slated to be raised, but it was restored 
instead.  They were permitted to build a new water line to service the building and improved the 
parking.  They also put in a new septic for the Carriage House. The building was renovated in 
2000 to be used for summer programs and other public use.  Pre-Covid the property saw a lot of 
public use and now the grounds are used even more.  There are no public restrooms on the site or 
anywhere else in that part of the City.  The proposal is for a detached public facility that will tie 
into the septic.  The building will be 81.7 feet away from the buffer that is already impacted form 
the abutting property.  They are proposing a 16’ by 26’ building and there will be 413 sf in the 
buffer area.  That includes the covered bench waiting area.  The septic is designed to handle 300 
gallons per day.  The bathroom will have low flow flush and water for hand washing. There is 
capacity for 160 people per day.  They are not anticipating that level of use. The building will 
have drip edges.   
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Mr. Mahanna questioned why they weren’t using the existing foundation that was on site.  Mr. 
Weinrieb responded that it was just rubble not a foundation.  Mr. Mahanna questioned why they 
couldn’t move it over 19 feet to be out of the buffer.  Mr. Weinrieb responded that this location 
balances it on the existing building.  It would be more expensive to move.  They worked hard to 
compliment site.  They are mitigating the placement with drip edges.  Mr. Mahanna noted that 
there was an alternate location.  Mr. Weinrieb responded that there were multiple locations on 
site, but they chose this location because of the proximity, balance with the building, and 
providing a public benefit.  
 
Chairman Chellman questioned if the proposed building would have a foundation.  Mr. Weinrieb 
confirmed it would.  Chairman Chellman questioned if they had done test pits.  Mr. Weinrieb 
responded that they had not.  The base may be partially pinned.  It may not be a full foundation.  
Chairman Chellman commented that shifting the building would put it closer to the exposed 
ledge and there may be more ledge underground.  Mr. Weinrieb agreed.  They also wanted to 
balance the peaks.  If it was shifted, then it would look awkward on the approach.  The Society 
wanted it adjacent to the existing building to tie in with the utilities more easily.  Moving it 
further would require ledge removal and the project is more expensive than expected already.  
 
Chairman Chellman questioned why it was near the existing building and not by itself.  Mr. 
Weinrieb responded that that they wanted to provide closer access to the summer programs.  Mr. 
Mahanna questioned why they could not put it in the big grass area.  Mr. Weinrieb responded 
that they could not put it there because of a deed restriction.   
 
Mr. Hewitt commented that it was a reasonable request to be in the buffer because of the ledge 
and aesthetics.  This is a minimal impact and Mr. Hewitt noted that he would vote in favor.  Mr. 
Hewitt questioned if the restrooms would be open year-round.  Mr. Weinrieb responded that they 
would, but they would not be open 24/7.  They will have a timer on doors to lock at dusk.  
 
 
PUBLIC HEARING 
 
Robert Najar of 10 Martine Cottage Rd. commented that The Society has be wonderful stewards 
of the area.  This proposal is a definite public benefit that they have no obligation to provide.  
There has been an increase of pedestrian activity in the area, and there are no other public 
bathrooms.  Mr. Najar is a steward for the Little Harbor Loop Trail, and he walks it at least every 
other day to pick up litter.  It would be nice to see less tissues behind trees.  A structure with 
permanent bathrooms is a better option than porta potties.  Mr. Najar was in full support of the 
proposal. 

Chairman Chellman asked if anyone was present from the public wishing to speak to, for, or 
against the petition. Seeing no one rise, the Chair closed the public hearing.  

 
DISCUSSION AND DECISION OF THE BOARD 
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City Council Representative Moreau moved to find that the application satisfied the criteria set 
forth in Section 10.1017.50 of the Zoning Ordinance, seconded by Mr. Harris.  

City Council Representative Moreau commented that she was glad this property has come back 
to life, and this would be a good addition.    

 
Mr. Harris agreed it would be a good addition.   
 

City Council Representative Moreau moved to grant the Wetland Conditional Use permit, 
seconded by Mr. Harris with the following stipulations: 

 2.a) Blueberry bushes or other native shrubs are planted along the buffer area near the wetland 
edge. 
2.b) The property is maintained according to NOFA standards.  

The motion passed unanimously.  
 

B. The request of ADL 325 Little Harbor Road Trust (Owner), for property located at 
325 Little Harbor Road requesting Wetland Conditional Use Permit under Section 
10.1017 of the Zoning Ordinance to replace the existing single family structure, carriage 
house, shed, barn, and paddock; construct a garage, pool, pool cabana playground; and 
renovate the existing barn and shed with all associated electric, gas, water, and sewer 
updates as required on private property and within the public right of way resulting in 
195,656 S.F. of impact in the tidal buffer area and 17, 189 S.F. of temporary impact to in 
the tidal wetland area. Said property is shown on Assessor Map 205 Lot 2 and is located 
within the Rural (R) and Single Residence A (SRA) Districts. (LU-22-23) 

 
SPEAKING TO THE APPLICATION 
 
Corey Colwell from TF Moran, Matthew Cunningham and Josh Bourgery of Cunningham 
landscape design, and builder Jim Youngblood were present to speak to the application.  Mr. 
Colwell commented that in January the Board granted permission for a DADU.  The property is 
a 12.3 acre island with access via a paved drive from Little Harbor Rd.  The drive is 2,100 feet in 
length.  It has a 100-foot steel bridge.  The easterly half of the island has dwellings, docks, and a 
tennis court.  The western half is entirely forested.  Any work on the island requires a CUP.  The 
proposal is to remove the existing house and construct a new home in approximately the same 
location.  The new home is slightly larger.  The proposal also includes a pool house, pool, and 
one-story garage.  The existing shed to the north will be replaced by a larger shed.  The barn 
adjacent to the tennis court will undergo interior renovations and have two decks added on.  Five 
years ago, they presented a similar plan to the Board.  A CUP was granted for 154,000 sf of 
buffer impact.  Additionally, in February of 2018, they got a wetland permit from DES and 
Shoreland Impact Permit for an additional 41,000 sf of impact to the protected shoreland.  These 
State permits expire in 2023 and are still valid today.  The CUP issued in 2018 has expired.  
Some work for the previously approved CUP was accomplished.  They repaired the sea wall, 
installed the tennis court, and removed 3 accessory buildings.  The remaining improvements 
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were delayed because the applicants chose a different style home and hired a new architecture 
firm.  Also, their builder at that time passed away.  The home design is now completed.  It is a 
similar application.  The only difference is a new home design and adding a 1,475-sf garage.  
This time they are removing the carriage house.  The pool and pool house are smaller and in a 
different location.  They are now renovating the historic cottage and adding 2 decks to horse 
barn.  All the proposed work is taking place on previously developed upland soils.  There will be 
195,000 sf of total impact in the tidal buffer zone but 90,000 sf of that is adding plantings into 
the buffer.  Mechanical equipment is necessary for planting, so they are counting it as impact.  
Post construction there will be more vegetation than exists today.  Currently there is 8% 
impervious area in the 100-foot tidal buffer.  Post construction it will be reduced to 7.5%.  That 
is a net reduction of over 1,900 sf.  There will be a 3.1% reduction of impervious over the entire 
island.  The site has a 6% impervious area where zoning allows up to 25%.  In addition to 
reducing the impervious they are also reducing the amount of lawn.  Today there is 267,000 sf of 
grass and this proposal will have a 146,000-sf reduction.  The natural woodland will be increased 
by 1.5 acres.  The plan focuses on landscape improvement in the 100-foot tidal buffer.  They are 
improving the island’s utilities.  It is currently heated with oil, connected to City water, and the 
septic is 20 feet away from the river.  The proposed plan would bring in natural gas and 
geothermal for heat, put in a new water, and connect to City sewer along Little Harbor Rd. They 
will remove the septic system.  They are improving the storm water management by reducing the 
impervious area, adding vegetation, and capturing and treating all roof runoff.  It reduces the 
storm water flow to the river.  The land management plan describes how they intend to eliminate 
or reduce the invasive plants on the island.  The revised project was presented to the 
Conservation Commission in October and November of 2021.  They also did a site walk with 
this Board and the Commission.  In November the Commission provided a favorable 
recommendation.  They were also asked to go to TAC because of the complexity of the utilities.  
TAC recommended approval in April.   Running new utilities to the island will require 
resurfacing.  The bridge to the island will also need to be replaced.  They returned to the 
Conservation Commission to demonstrate the impacts for resurfacing the driveway and bridge 
replacement.  The Commission provided an additional recommendation for approval.  They have 
also gotten an AOT permit. 
 
Mr. Cunningham commented they created a plan that had environmentally considerate 
landscaping.  Overall, the master plan vision was to transform a relatively lifeless area into a 
vibrant new landscape with large areas of native plants.  It will improve water quality and 
prevent erosion.  They coordinated the landscape plan to address invasive species removal.  The 
goal is to preserve the existing tree canopy.  The project involves the removal of a total of 13 
trees and replacing them with 101 new trees.  They will be converting vast areas of lawn into 
shrub and perennial beds.  90% of the plants are native or indigenous.  They will be converting 
lawn areas to drought resistant clover fescue blends.  The new landscaping will restore vibrant 
seasonal colonies.  The clients desire to be good stewards of the property.  
 

Mr. Colwell commented that there will be more vegetation in the buffer and reduction in 
impervious less lawn.  Mr. Colwell reviewed the wetland CUP criteria.  1. The first is that 
the land is reasonably suited to the use, activity or alteration.  Mr. Colwell commented 
that the property is zoned for single family use and that it is reasonably suited to the 
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island.  All alternatives are in the previously disturbed uplands.  The western half will not 
be touched other than for invasive plant management.  Other possible uses for the open 
space could be a PUD or other less preferable uses with a larger footprint.  The 
homeowners will be stewards of the land and want to maintain it for future generations.  
The provided landscaping is beyond zoning requirements. There will be a land 
management plan for invasive species removal and the landscaping will provide habitat.  
The second is that there is no alternative location outside the wetland buffer that is 
feasible and reasonable for the proposed use, activity or alteration. Mr. Colwell 
commented that the alternate locations for development have been considered in previous 
years.  They did the layout primarily outside of the buffer on the west side.  That limited 
the buffer impact, but it required removal of the vegetate area.  The Conservation 
Commission preferred that they maintain more woods on the west and locate the 
development in the previously disturbed area.  The third is that there will be no adverse 
impact on the wetland functional values of the site or surrounding properties.  Mr. 
Colwell commented that most of the impacted areas will be converting pavement to lawn 
and open space drought tolerant meadows.  There are no permanent wetland impacts.  
The only tidal wetland impacts are associated with the replacement of the bridge.  There 
is a reduction in impervious and an increase in infiltration.  There is no adverse impact to 
the surrounding wetland.  The fourth is that the alteration of the natural vegetative state or 
managed woodland will occur only to the extent necessary to achieve construction goals. 
Mr. Colwell commented that most of the disturbance to the natural vegetated state is to 
the lawn areas and much of it is to add vegetation to enhance the buffer.  Post 
construction there will be more vegetation in the buffer.  The fifth is that the proposal is 
the alternative with the least adverse impact to areas and environments under the 
jurisdiction of this Section.  Mr. Colwell commented that they were significantly 
reducing the impervious surface and increasing the vegetation.  They are managing the 
invasives and implementing a storm water management.  They are also removing the 
septic.  The quality of the storm water going to the river will be improved and the 
quantity will be reduced.  The sixth is that any area within the vegetated buffer strip will 
be returned to a natural state to the extent feasible. Mr. Colwell commented that the areas 
on the western half of the island is all vegetated up to the wetland.  The eastern half will 
have increased vegetation in the buffer.  A significant portion of the buffer will be 
restored to natural vegetation.  The vegetation will provide better nutrients, shoreline 
stabilization, and habitat.  They will increase the integrity of the tidal resource.   

 
Mr. Hewitt commented that the plan showed 9 structures that encroached on the 100-foot buffer, 
and he wanted to review those.  They include a 1475 sf 4 car garage, a 2,000-sf parking area, 
then a 384-sf shed, a 900-sf playground, a 660-sf cottage. Mr. Colwell noted that the cottage 
existed today.  Mr. Hewitt commented that there was an 800-sf spa, and a 35 by 60 barn.  Mr. 
Colwell commented that the barn existed today as well. Mr. Hewitt commented that the last was 
the 6,220 sf home.  Mr. Hewitt questioned if they were ever asked to look at these 
encroachments individually with the 6 criteria.  Mr. Colwell responded that they were not.  They 
looked at them collectively.  The new buildings are going in the lawn are of the buffer.  It’s on 
previously developed upland soils.  There will not be any vegetation removal proposed for these 
buildings.  They looked at the site from the standpoint of there are more structures on it today 
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than there will be post construction.  They already removed 3 structures a few years ago.  It is a 
net reduction.  
 
City Council Representative Moreau commented that she appreciated all the hard work on the 
invasive species removal and the maintenance around that.  City Council Representative Moreau 
questioned how they could ensure that maintenance continues.  There could be some sort of self-
imposed restriction for forest land maintenance.  Mr. Bourgery responded that they were 
planning to remove the invasives over a 3-year period.  Then they would reevaluate the 
management plan to determine if it was successful or if they need to extend it.  City Council 
Representative Moreau questioned what they could do to legally require all future owners to 
maintain the land to that level of care.  Mr. Colwell responded that they were not opposed to 
providing the City with an environmental report.  City Council Representative commented that 
they can work something with the Planning and Legal Department to ensure there is a long-term 
care.  Mr. Colwell responded that the previous owner did a subdivision plan that is no longer 
valid, but one of the conditions was to submit a monitoring report on the bridge every 5 years.  
They just learned the bridge needs to be replaced.  They could submit a report every 5 years on 
the invasive species.   
 
Mr. Harris commented that a condition of the CUP is that new buildings in the buffer has to meet 
the 6 criteria.  Mr. Harris was not sure some of the new buildings met that.  Mr. Colwell 
commented that he was not aware of anywhere that said they cannot have structure in the buffer.  
The ordinance says there can be provided they get a permit from the Planning Board.  Chairman 
Chellman commented that the ordinance was a bad fit for what they are trying to do.  If this was 
a setback issue, they could go to the ZBA.  Chairman Chellman did support the application.  Mr. 
Colwell commented that nothing stuck out that said they could not do that without a CUP.  The 
CUP is the mechanism for expanding the house footprint.  Chairman Chellman noted that a 
single-family home was a permitted use in the buffer.  Mr. Colwell commented that 5 years ago 
they proposed a house with an expansion that was more than 25%.  The permit was issued in 
2018 and this has been thoroughly reviewed by the Planning Department and other boards.  
There was no indication that a variance was required for that.  Chairman Chellman questioned 
why they didn’t shift the garage out of the buffer.  Mr. Colwell responded that there were 4-5 
locations it could go.  They chose an to put it in an open lawn area.  They located all the major 
trees on the island. If they moved the garage south, then it would impact large spruce trees on the 
property.   
 
PUBLIC HEARING 
 
Lisa Oaks of 315 Little Harbor Rd. commented that the sea wall looked amazing.  Ms. Oaks 
questioned if the new bridge would be aesthetically pleasing and if the utilities would be run 
under the bridge or through the mud flats.  Ms. Oaks questioned what the carriage house would 
be replaced with.  Ms. Oaks questioned what the horse barn would be used for.  Little Harbor Rd. 
just got repaved and Ms. Oaks questioned if the applicants would be repaving it again after 
connecting the sewer.   
 
Second time:  
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Corey Colwell commented that the bridge will be replaced with a timber bridge.  It will be more 
aesthetically pleasing.  It will be constructed off site. That is the last part of project.  There will 
be 3 years of construction before the bridge is replaced.  The carriage house will be replaced with 
landscaping or a clover meadow. The horse barn will be primarily used for storage.  It will have 
an office and kitchen.  They cannot use it as a guest house.  When they were approved for a 
DADU they agreed there would not be any other units on the property.  They will repave Little 
Harbor Rd. after the sewer is installed, and the utilities will be hidden under bridge.   
 

Chairman Chellman asked if anyone was present from the public wishing to speak to, for, or 
against the petition. Seeing no one rise, the Chair closed the public hearing.  

 
DISCUSSION AND DECISION OF THE BOARD 
 

City Council Representative Moreau moved to find that the application satisfied the criteria set 
forth in Section 10.1017.50 of the Zoning Ordinance, seconded by City Manager Conard.   

City Council Representative Moreau commented that she was on the Board when the first 
approvals were granted.  There was a lot of discussion about this being a unique property.  All in 
all, this plan is improving the water flow and sea wall vegetation.  The improvements will be a 
positive.  It’s a good project.  
 
Mr. Hewitt commented that he would not be supporting the motion.  A lot of good things are 
happening here, and Mr. Hewitt noted that it may be that he has not been on the Board long 
enough to appreciate those efforts.  Mr. Hewitt was not convinced that this project had minimum 
impacts to the shoreline buffer.  It would have been good to have seen the individual buildings 
evaluated that way.   
 
The motion passed by a 6-2 vote.  Mr. Hewitt and Mr. Harris opposed.  
 
Mr. Pezzullo questioned if the bridge inspection condition from the previous approval still 
applied.  City Council Representative Moreau responded that they could ensure that was 
included in the stipulations.  

City Council Representative Moreau moved to grant the Wetland Conditional Use Permit, 
seconded by City Manager Conard with the following stipulations:  

2.a) For each review identified and provided for in the Land Management Plan, an update and 
report of findings will also be provided to the Planning Board.  

2.b) There will be an inspection and report submitted to the Planning Board on the bridge status 
and safety every 5 years.  

The motion passed by a 7-1 vote.  Mr. Hewitt opposed.    
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C. The request of Sharolyn McDermith (Owner), for property located at 1054 Banfield 

Road requesting Wetland Conditional Use Permit under Section 10.1017 of the Zoning 
Ordinance to increase the amount of building in the buffer by 270 S.F. for the breezeway 
and 72 S.F. for the garage for a total building in size increase of 342 S.F. Said property is 
located on Assessor Map 283 Lot 38 and lies within the Single Residence A (SRA) 
District. (LU-22-5) 

 
SPEAKING TO THE APPLICATION 
 
Contractor Mark White spoke to the application.  The owner is asking for a CUP to increase the 
size of the breezeway and the garage.  Both are in the 100-foot buffer.  The existing breezeway is 
15’ by 10.6’.  There is an existing front and rear deck.  The proposal is to expand the breezeway 
to 15’ by 28.6’. It would be the same width of the house.  The garage is currently 1 bay and 18’ 
by 20.6’.  The proposal is to increase the size to add one by making it 28’ by 32’.  The new 
addition will utilize the existing asphalt near the garage.  The impervious will remain 55 feet 
from the buffer.  25 feet of that is lawn then it is a natural buffer of trees and plants.  The mowed 
grass area is closer to Banfield Road and the small brook and culvert.  They will transform that 
back to a more natural state.  They will not mow it and plant blueberry bushes.  They are 
proposing to install gutters and a dry well in the low section of the lawn.  It will have a 1,000-
gallon holding capacity and then disperse into the ground.   
 
Mr. Hewitt commented that the blueberry bushes on the plan appear to be off of this property.  
Mr. White responded that the line of blueberries will be on the owner’s property.  The City owns 
the property next door.  Chairman Chellman commented that the plan did show them on the 
other side of the property line.  Mr. White responded that the previous owners mowed that area.  
They will stop mowing that and will add blueberry bushes.   
 
Chairman Chellman questioned if they determined the buffer based on GIS map from the City.  
Mr. White confirmed that was correct.  
 
PUBLIC HEARING 

Chairman Chellman asked if anyone was present from the public wishing to speak to, for, or 
against the petition. Seeing no one rise, the Chair closed the public hearing.  

 
DISCUSSION AND DECISION OF THE BOARD 
 

City Council Representative Moreau moved to find the application satisfied the criteria set forth 
in Section 10.1017.50 of the Zoning Ordinance, seconded by Mr. Harris.   

City Council Representative Moreau commented that this was a small change, and they were 
doing a lot to improve the wetlands.   
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The motion passed unanimously.    

Mr. Pezzullo requested that they include the detail for the dry well.   

City Council Representative Moreau moved to grant the Wetland Conditional Use permit, 
seconded by Mr. Hewitt with following stipulations:  

2.a) The applicant will add new plantings along the fence closest to the wetland in addition  

to those shown at the front of the property. 
2.b) The applicant will install appropriate erosion control measures during construction.  

2.c) The applicant will follow NOFA standards for Lawn care in the wetland buffer.  

2.d) The applicant will provide a plantings plan showing the spacing, type, and location of the 
new plantings for review by Staff.  

2.e) The applicant will show the construction detail of the drywell on the plans for review by 
staff.  

The motion passed unanimously.  
 
D. The request of Charles Dudas (Owner), for property located at 32 Monteith Street 

requesting a Conditional Use Permit under Section 10.814 of the Zoning Ordinance for 
the construction of an Attached Accessory Dwelling Unit totaling 576 S.F. in gross floor 
area. Said property is located on Assessor Map 143 Lot 22 and lies within the General 
Residence A (GRA) district. (LU-22-44) 

 
SPEAKING TO THE APPLICATION 
 
Chuck Dudas spoke to the application.  The project may look familiar.  They applied for a 
wetlands CUP in May 2020 to do improvements on their primary dwelling.  They tore down the 
old garage and existing shed.  They added a 2-story addition and new garage further away from 
the wetlands.  This proposal is to build an ADU on the second story of the proposed garage.  The 
only change in the site plan since the wetland permit is that they went to the ZBA and asked for 
an additional 2 feet for the garage.  That was granted this week.  The ADU is being driven by 
economics.  The addition is quite expensive.  This proposal would provide housing and financial 
relief.  It meets the requirements for the ADU.  It will be a 576 sf one bedroom unit that will be 
accessed through a connecting breezeway.  The ADU is setback from the property line.  The 
aesthetics match the house.  It fits with the character of the neighborhood and house.  Mr. Dudas 
and his family will live in the principle dwelling unit.  The driveway can park 4 cars and 2 cars 
can fit in the garage.  Any occupant will be parking in the driveway.  The abutter had no issues 
with the proposal.  There should not be any excessive noise. 
 
Mr. Hewitt questioned if the ZBA granted their request.  Mr. Dudas confirmed that they did.  Mr. 
Hewitt commented that hopefully this ADU would help with housing supply and questioned if 
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they anticipated that rent would be between $2,500 - $3,000.  Mr. Dudas responded that it would 
probably be something in that range. Having the right tenant will be as important as what they 
get in rent.   
 
PUBLIC HEARING 
 

Chairman Chellman asked if anyone was present from the public wishing to speak to, for, or 
against the petition. Seeing no one rise, the Chair closed the public hearing.  

DISCUSSION AND DECISION OF THE BOARD 
 

Mr. Mahanna noted that they already had a CUP and questioned how they should proceed with a 
motion.    
 
Ms. Zendt clarified that this application was for a new CUP.  The other active CUP was for 
wetland impact, and this is for the ADU.   
 
Mr. Mahanna questioned if they were moving two feet toward the wetland.  City Council 
Representative Moreau responded that it was moving away from the wetland toward the setback.    
 

City Council Representative Moreau moved to find that the application meets the requirements 
set forth in Section 10.814 of the Zoning Ordinance and to grant the Conditional Use Permit as 
presented, seconded by Mr. Mahanna.   

The motion passed unanimously.   

City Council Representative Moreau moved to grant a modification to the requirements as set 
forth in section 10.814.60 to allow for an expansion that includes a 576 SF addition, seconded by 
City Manager Conard.  

The motion passed unanimously.  
 

IV. DESIGN REVIEW APPLICATION – PUBLIC HEARING 
 

A. The request of One Market Square LLC (Owner), for the property located at 1 
Congress Street requesting Design Review approval to partially demolish existing 
buildings and construct a new 3 story structure with a short 4th story. Said property is 
shown on Assessor Map 117 Lot 14 and lies within Character District 4 (CD-4), 
Character District 5 (CD-5) and the Historic District.  (LUPD-22-6) 

 
SPEAKING TO THE APPLICATION 
 
John Chagnon, Mark McNabb, Terrence Parker, FX Bruton, Tracy Kozak, and Marie Brodie 
spoke to the presentation.  Mr. Chagnon commented that they would be demolishing the 
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structures that were added on over time in the back.  The proposal is for a 3-story building with a 
short 4th.  The parking area will be lowered to below grade with a car elevator. The proposed 
building is meeting the zoning requirements as much as possible.  The building is partially in the 
CD-4 and CD-5 zones.  Two lots were combined to make the development parcel.  They will be 
adding to the Congress St. buildings up to Haven Court.  There will be a 10-foot alley at the back 
of the building.  They did a concept meeting a month ago and talked about opportunities to 
energize the streetscapes and turning Haven Court into a pedestrian friendly alley out to Fleet St.  
At the concept meeting there was negative feedback about the garage connector so that was 
eliminated from the proposal.  There will be restaurant on the first floor.  Then an office/retail 
use or a boutique hotel above.   
 
Mr. Parker commented that his work was to animate the Haven Court area.  They are working 
with the City to advance the pedestrian corridor.  Part of animating space is picking up the 1980s 
iron and glass theme.  There is a 14-foot grade difference from Fleet St. to Market St.  They are 
proposing stairs and working on stretching out a labyrinth with a theme of mindfulness.  The 
corridor will be filled with lighting and incorporate the themes form the surrounding buildings.  
There will be glass, prisms, and iron.  They will make it a lively pedestrian area.   
 
Tracy Kozak commented that the building would be 3 stories with a short 4th.  There will be 
commercial on the ground floor with offices above.  The idea is to transition from the old 
architecture on the corner of Congress St. to more contemporary architecture on the other side.  
They are playing off materials found on the front of Congress St.   
 
Mr. Mahanna questioned if Haven Court was a City St.  Mr. Bruton responded that they were 
still discussing that issue and how it relates to the project.  There has not been a final resolution 
yet.  Research suggests it is not a City street and the City is working to verify if that is true.  Mr.  
Mahanna questioned how they would use it if it was a City street.  Mr. Bruton responded that 
they think it is a private way and there is a lot of research behind that.  Either way they will work 
with the City.  Mr. Mahanna commented that there were dumpsters back there.  Mr. Bruton 
responded that those were the abutter’s dumpsters. They have had a discussion with them on how 
to address that.  Mr. Mahanna questioned if the entrance to the car elevator would be there.  Mr. 
Bruton responded that it would not be on Haven Court.  It is a fairly limited area. They are 
working with the City and abutter on this area, but nothing is formalized yet.   
 
Mr. Chagnon commented that the garage entrance was on the corner.  Mr. Mahanna commented 
that it did not look like a large vehicle could get in there.  Mr. Chagnon responded that all 
passenger vehicles could do it.  They can move the angle if needed.  Whether or not the road is 
public or private, they still want to invest in that.  Mr. Mahanna commented that it doesn’t 
currently connect to Fleet St.  Mr. Chagnon responded that it did.  There is a corridor, but it is 
interrupted by jersey barriers.  The idea is to reconnect that.  They are working with the abutter 
on providing access to a chute for trash in the basement of the building.  That arrangement has 
not been formalized yet.   
 
Chairman Chellman commented that this was an exciting application with a lot of interesting 
things going on.  There are a lot of moving parts had it may be helpful to have a few workshop 
sessions to talk through things.  Mr. Chagnon responded that they have talked to City Staff and 
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tried to separate the design on the site and the public improvements beyond the site.  The thought 
from the Planning Department is that they should have a stake holders’ group and start some 
discussion in that regard.  The Board can be involved in that.  It’s a collaborative design.  
Chairman Chellman commented that it would be helpful to have a less stilted conversation with 
interactive questions and answers.  Mr. Mahanna commented that it would be helpful to have a 
work session too.   
 
City Council Representative Moreau commented that there is a 3-story historic building on High 
St., and it would be good to have the new building set back a little. That would prevent this one 
from getting lost.  Ms. Kozak responded that they set the building back about 6-7 feet.  People 
will be able to see the coins from the building on the corner.  City Council Representative 
Moreau questioned if there was a connection between the two buildings.  Ms. Kozak confirmed 
that there was, and it was set back 25 feet.   
 
City Manager Conard questioned what obligation the applicant had in providing ADA access 
through the open walkway and does that change depending on who owned that area.  Mr. 
McNabb responded that they were not providing ADA access in that area.  The grade change is 
14 feet.  They would need to build a couple hundred-foot-long ramp, and that is not feasible. 
Chairman Chellman questioned if there was ledge in that area.  Mr. McNabb responded that they 
think there is some ledge.  However, they cannot change the grade because it would change the 
entire entry system on abutting buildings.   
 
Mr. Hewitt commented that he thought the design was aesthetically pleasing overall, but he was 
still trying to understand the process of adding the prism.  Ms. Kozak responded that the prism 
serves as a wayfinding device to help pull people down the alley to Fleet St. It would serve as a 
memorable landmark to help people know where they are.  It would be reflecting some 
architecture in the glass.  It was modeled after the shape of the steeple.  It is also playing off the 
angular architecture that is seen on Congress St.  Mr. Hewitt questioned if it was custom 
designed for this corner.  Ms. Kozak confirmed that was correct.  
 
Mr. DiRienzo commented that he liked the idea of connecting Fleet St. and Haven Court but was 
concerned about the garage entrance and pedestrians sharing space.  Mr. DiRienzo questioned 
how much parking would be under the structure.  Mr. McNabb responded that the car elevator 
would bring cars to the lower level, which would have 25 spaces.  The spaces will not be for the 
public.  They are private spaces for the occupants of the building or valet.  The 25 cars are 
negligible over the period of the day because it is the same set user.  They are proposing to drop 
the curbs like at the Music Hall, so it is not as awkward.  The area is not friendly to pedestrians 
now with the curbs.  They are also in favor and recommending closing that entrance to High 
Hanover Garage.  Most garages don’t have 3 entrances.  Ultimately it is up to the City but they 
are in discussion about it.  The glass prism has received HDC feedback.  It will be reduced in 
size and incorporated more into the building.   
 
Chairman Chellman commented that the ordinance supported enhancing the historical 
components of the City.  The prism would be better if it was completely inside the building.  Ms. 
Kozak responded that it was reduced in scale and size.  They had previously talked about it being 
a linear feature.  Now it will have some program.  The windows are essentially a bay window 
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and those over town.  This arrangement references to the dormers on Congress St.  They will be 
removing the old fire escapes on the building on the side on High St. They had their place in 
history, so these windows will cast shadow of thin lines across the façade like the escapes do 
now.  Chairman Chellman questioned why they weren’t just bay windows.  Ms. Kozak 
responded that they were half a hexagon.  They already have 90-degree shapes and will form 
them in the building.  Mr. McNabb commented that another point in the ordinance encouraged 
contemporary design.  The building at 60 Penhallow St. has heavy timbers and serpentine bands.  
Sometimes it is appropriate to do something a little more modern.  It gives significance to the old 
historic building and allows for modern architecture.  There is a difference between fake historic 
and real historic.   
 
 
PUBLIC HEARING 
 
Elizabeth Bratter of 159 McDonough St. commented on the idea of the dumpster situation.  Ms. 
Bratter commented that there was a small restaurant in one of her buildings and that dumpster is 
emptied 2 times a week.  They are planning to put a restaurant on the first floor.  There will be a 
lot of trash and it may be unreasonable.  Someone will have to bring a small container from the 
basement out to the road. They will be overrun with trash cans on pick up day.  The prism and 
lights go against the dark sky compliance.  The goal should be to be create less light and it 
should be pointing to the ground.  Ms. Bratter had issues with the stairs because it was supposed 
to be a public access.  They can remove the jersey barriers and people can walk through there 
now.   
 
Second time speakers: 
 
Elizabeth Bratter of 159 McDonough St. commented that the building used to be a National 
Hotel, which has long burned down.  There are original windows and storefront from the original 
bus building.  It almost looks the same today.  The rest of the buildings on Congress St. are two 
stories.  This stands higher than the 4-story building on High St.  Those lower buildings on 
Congress will have this building behind it.  The current heights on High St. and Haven Court are 
2-3 stories.  This property has a 4th story on top.  The building is maxed out on the allowed 
massing and will be out of place with the core of Portsmouth.  Almost everything in downtown 
Portsmouth looks like an original structure.  This building is completely out of character and is 
more intense massing.  The site plan review is about size, inter relationships, and impacts on the 
surrounding areas.  The modern garage door style windows and hologram light will distract from 
the charm of downtown Portsmouth.  They should reconsider the rear of the building.    

Chairman Chellman asked if anyone was present from the public wishing to speak to, for, or 
against the petition. Seeing no one rise, the Chair closed the public hearing.  

DISCUSSION AND DECISION OF THE BOARD 
 
City Council Representative Moreau moved to find design review process complete, seconded 
by City Manager Conard.  
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City Council Representative Moreau commented that they have looked at it a lot.  The point of 
this phase is to give feedback on what the Board wants to see down the road.  They have done 
two sessions of that.  The Board has given them feedback, and this is complete.  
 
Chairman Chellman commented that the idea of a site walk came up.  City Council 
Representative Moreau commented that they may want a more detailed plan to know what they 
are looking at before going to a site walk.  Ms. Zendt commented that the design review does not 
encompass architecture elements like design facades, roof lines, and windows.  They focus on 
the site plan, open spaces, and parking.  The Board has some offered feedback.  If there are 
additional things that fall under this review that the Board feels like they need to delve into more 
deeply, then they can keep this open.  If the Board chooses to do that, then it would be beneficial 
to talk about where there were still questions related to those topics.  They can schedule a site 
walk now or closer to the application.  Mr. Mahanna commented that things could change 
depending on who owns the abutting land.  City Council Representative Moreau commented that 
the HDC can impact the design as well.    
 
Chairman Chellman commented that the Tilton case got into the idea of aesthetics for a site plan 
review.  That is part of the Board’s purview.  They can look beyond just massing.  It is up to the 
Board to advance this or keep it open.   
 
The motion passed unanimously.  
 
 
V. PRELIMINARY CONCEPTUAL CONSULTATION 
 

A. The request of EightKPH LLC (Owner), for property located at 161 Deer Street to be 
known as 88 Maplewood Avenue requesting Preliminary Conceptual Consultation for 
the demolition of the existing one story commercial building and the construction of a 
four story building with a pent house. Said property is shown on Assessor Map Lot and 
lies within the Character District 5 (CD5).  (LUPD-22-7) 

 
SPEAKING TO THE APPLICATION 
 
Thomas Hamilton Balon Jr. commented that this was currently on the tax roll for 161 Deer St.  
referred to as lot 5.  The change of address is to differentiate from the past project.  They are also 
moving the lobby to the corner.  They look forward to moving this long-delayed project forward.  
John Chagnon, Carla Goodnight, and Terrence Parker were present to speak to the presentation.  
 
Mr. Chagnon commented that the 2016 subdivision plan created this lot.  This project is for a 
building on the north side lot 5.  There is an easement from the railroad with a restrictive 
covenant.  The railroad cannot build within the 10-foot strip.  The plan is to demolish the 
existing building along with all the pavement and construct a 3-story building with a penthouse 
4th story.  The first floor will be commercial, and the upper floors will contain 19 res units.  The 
expanded sidewalks will be redone in brick with landscaping strips. They protected the parking 
spaces along Deer St.  There will be 30 stacked parking spaces and some parking that doesn’t 
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stack as well.  Water and sewer will connect on Maplewood Ave.  They are adding a grease trap 
and electrical service on the back. They are following the street grade as it exists now and are 
going to the HDC for the first time on May 4, 2022.  The height ordinance allows for 2-4 stories 
and a penthouse.  The basement parking level will be set at an elevation that will avoid the water 
table.  That will set the tone for the rest of the building height.  They are proposing 10.8’ floor to 
floor.  The ordinance allows for a 12’ first floor and 10’ for the upper floors.  It allows for a 52’ 
height building with the penthouse.  They are proposing a 58’ building, which will require relief.  
The 10.8’ allows for more efficiency for the utilities.  There is another height conformance for 
the grade plain.  They will be asking for height relief there as well.  This is a sloping site.  The 
garage is at elevation 8 because of the water table.  They are dropping the corner of the building 
at the intersection.  They will be seeking relief for height above the sidewalk grade.  The 
ordinance has standards on door spacing every 50 feet.  That fits well with small tenant uses. In 
order to get to the floor elevation, they are creating some raised walkways to meet ADA 
requirements.  They will be asking for relief on the door spacing to accommodate that.  They will 
be asking for some setback relief.  They may need relief for the front lot build out.  First floor 
parking is not required.  The 19 units would require 29 spaces with visitor.  They are providing 
30.   
 
Ms. Goodnight commented that there was not a lot to discuss in way of architecture this evening.  
The property located on the corner of Deer St. and Maplewood Ave. has a rich history and was 
greatly influenced by the rail corridor.  The property currently has an HDC approval in place.  It 
supports a 5-story building set back 5 feet from the railway that contained 55 units.  They are 
using historical inspiration and working with the Commission to develop a 4-story building with 
a stepped back penthouse that contains 19 units.   
 
Mr. Parker commented that they were highlighting the space in green with the exception of the 
back corridor along the railroad.  There is an opportunity to create scaled planting on the 
northwest corner coming down Maplewood Ave.  They may put in a fence around the 
transformers then plant materials that border the property line.  They can plant trees around the 
property or cluster them in the wide bump outs.  There is an opportunity to put in a mural on the 
southwest corner façade.  There will be more attention to detail in the front of the lobby.  
 
City Council Representative Moreau questioned if they already had easement access rights over 
lot 4.  Mr. Chagnon confirmed that they did.  The property owner also owns lot 4.  City Council 
Representative Moreau questioned if the transformer could go somewhere else.  Mr. Chagnon 
responded that it could not.  They will do their best to hide it.  City Council Representative 
Moreau questioned if the 19 units would be for sale or rent.  Mr. Balon responded that the 19 
units would initially be for lease depending on interest rates, but they are designed to be condo 
converted.  City Council Representative Moreau questioned if there would be any workforce 
housing.  Mr. Balon responded that there would not be any.  
 
Chairman Chellman questioned if the water table was driving a lot of this design.  Mr. Chagnon 
responded that the current drainage system was at capacity.  They can’t pump water into it and 
wanted to be above it.   
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Mr. Hewitt commented that the plans say they are allowed 35 feet and they hope to go to 58 feet.  
Mr. Chagnon responded that the ordinance allows for 50 feet or 52 feet with a penthouse. They 
are seeking relief for 58 feet.  Mr. Hewitt questioned if the 6-foot difference was partially 
because of the water table issue.  Mr. Chagnon responded that they measured from the average 
grade plain and have a sloping site.  It is partially because they are requesting 10.8’ floor to floor. 
Mr. Hewitt commented that they had plenty of parking compared to what was require.  There are 
only 19 units only but 52 parking spaces.  Mr. Hewitt questioned why they were providing so 
much parking.  Mr. Chagnon responded that there was always a need.  They don’t have to 
provide parking for the first floor but it’s there.  They want to have adequate parking for the 
building.  The ordinance does have a maximum allowed for parking, so they may need a waiver.   
The parking will be covered by the building anyway.  Mr. Hewitt commented that the future 
tenants may desire more than 1.3 spaces.  It is likely that they will want 2 spaces per unit.  Mr. 
Hewitt commented that the previous approval had 5 workforce housing units and questioned if 
any future approvals were contingent on that.  City Council Representative Moreau commented 
that the previous approval got an extra floor by providing workforce housing.  Mr. Hewitt 
questioned if the previous approval was null and void.  Mr. Balon responded they got an extra 
height incentive.  This building had 19 units with 30 head in parking spaces, and 22 tandems.  19 
of the tandems would be for residential parking and 3 tandems would be for commercial.   
 
Chairman Chellman closed the Preliminary Conceptual Consultation.    
 
 
VI. DESIGN REVIEW APPLICATION ACCEPTANCE  
 

A. The request of EightKPH LLC (Owner), for property located at 161 Deer Street to be 
known as 88 Maplewood Avenue requesting Preliminary Conceptual Consultation for 
the demolition of the existing one story commercial building and the construction of a 
four story building with a pent house. Said property is shown on Assessor Map Lot and 
lies within the Character District 5 (CD5).  (LUPD-22-7) 

 
 
DISCUSSION AND DECISION OF THE BOARD 

City Manager Conard moved to find that the Design Review application was complete and to 
schedule the Public Hearing to take place at the May 19, 2022, Planning Board meeting, 
seconded by City Council Representative Moreau.  The motion passed unanimously.    

 
VII. OTHER BUSINESS 
 

A. Review and discuss presentation on Land Use Committee Existing Conditions and 
Strategy Report and Regulatory Amendment Work Plan 

 
Ms. Zendt suggested that the presentation tonight would be to kick this off.  Mr. Cracknell could 
briefly discuss the amendments and do a full presentation at the May 5, 2022, work session.   
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Mr. Cracknell summarized what they were trying to accomplish in phase 1. There will be a lot of 
code clean up, administrative updates, and a couple minor changes to the code.  They will 
address the building height requirements, standards for the character districts, and a few broad-
based updates.  The goals are to provide consistency and translate their interpretation of the 
vision plan into the code.  They will fix some mistakes around code that was adopted that has not 
been working and needs revision.  They will also make clarifications in respect to the building 
height.  Right now, people put fill around the first floor and it becomes the basement.  That 
increases the height.  It is out of compliance of the vision plan but in compliance of the code.  
They are trying to make changes for the building height map to provide consistency and add in 
new streets.  They will also clarify the corner lots height standards.  They need to clean up the 
language to clarify how they preserve the street edge.  They are proposing to add development 
standards to the civic districts.  Currently they don’t have any.  They will also change the height 
measurement from finished grade to existing grade.  That needs to be clear in the code.  Ms. 
Zendt commented that they could discuss the amendments in the work session and then move it 
along for public hearing at the regular May meeting.   
 
Chairman Chellman congratulated Mr. Pezzullo on his retirement.   
 
IX. ADJOURNMENT 
 
Mr. Pezzullo moved to adjourn the meeting at 11:24 p.m., seconded by City Manager Conard. 
The motion passed unanimously.   
 
Respectfully submitted, 
 
Becky Frey, 
Secretary for the Planning Board 



   

 

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

 
May 23, 2022 
 
Beverly Zendt, Planning Director 
Planning Department, City of Portsmouth 
1 Junkins Avenue 
Porsmouth, NH 03801 
 
Re:  Application for Planning Board Approval 

445 Marcy Street, LLC 
 Tax Map 101, Lot 03 

445 Marcy Street 
         P5217 
 
Dear Ms. Zendt: 
 
On behalf of Gail and James Sanders and 445 Marcy Street, LLC, Altus Engineering, Inc. (Altus) is 
pleased to submit a subdivision application to the Portsmouth Planning Board.  This project received 
Technical Advisory Committee (TAC) approval on May 3, 2022.   
 
The parcel is 14,947 SF in area and has frontage on three streets. There are no wetlands on the 
property. A portion of the property lies within the 100-year flood zone and is within 250-feet of the 
highest observable tide line which will require a Shoreland Permit from NHDES.  The Sanders’ 
intend to construct their new home on Lot 2. As such, we know the development scenario for the 
lot and have included it with the Subdivision Application. 
The following items were addressed as part of TAC approval: 

1. Applicant will cut into 8” City sewer in Pray Street and install a wye and use gasketed solid 
couplings on either side of the wye.  Altus: Revised Sheet C-2 indicating “Install 4” PVC 
sewer service, connection to municipal system w/wye connection & solid gasketed 
couplings. 

2. Applicant will use a larger pipe for both inserta-tee and sewer connection to culvert than the 
proposed 8” pipe. Altus: The wall underdrain to the 8” culvert will be a wye connection. 

3. 1’ water service will be used for property.  Altus:  Water service size corrected. 
4. Applicant will coordinate with City DPW, Eversource, Consolidated Communications, and 

Comcast and report back on the implications of undergrounding wires as shown. Additional 
guying or other work may be necessary and not possible/feasible. Altus: Altus met with 
Dave Defosses and Eversource to determine the location of the new pole to correct the 
alignment.  Underground installation is not feasible along Pray Street.   

5. Driveway for Lot 1 will be at least 30 feet from the intersection of Pray Street and Marcy 
Street. Altus: Note added to subdivision plan. 

6. A note on the plan will be added to articulate Lot 1 has drainage rights across Lot 2.  Altus: 
Note added to subdivision plan. 



 
ALTUS ENGINEERING, INC.                            445 Marcy Street Residence 
5217 cover.ltr.docx   May 24, 2022  
P5217                     Page 2 of 2 
 

7. Address for Lot 2 will correspond to Partridge Street until such time when a second 
driveway is provided on Pray Street. Altus: Note added to Site Plan. 

 
We look forward to presenting this application at the June 16, 2022 Planning Board meeting. Please 
feel free to contact me directly if you have any questions or require any additional supporting 
documentation. 

 
Sincerely, 

 
 
Eric D. Weinrieb, P.E. 
President 
       
5217 Cover.ltr.docx 
 
Enclosure 
 
ecopy: Gail and Jim Sanders 

Tracy Kozak, Arcove 
Jim Verra, James Verra and Associates, Inc. 
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City of Portsmouth, New Hampshire 

Subdivision Application Checklist 
 

 

This subdivision application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning 
Board review. 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 subdivision review requirements. Please refer to the Subdivision review regulations for full details. 

Applicant Responsibilities (Section III.C): Applicable fees are due upon application submittal along with required number of copies of the Preliminary 
or final plat and supporting documents and studies. Please consult with Planning staff for submittal requirements.  

Owner: __________________________________    Date Submitted: ______________________  

Applicant:                

Phone Number: ____________________________________ E-mail: _____________________________________  

Site Address 1: ___________________________________________________________  _ Map: _____ Lot: __  

Site Address 2: ___________________________________________________________  _ Map: _____ Lot: __  

 

Application Requirements 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

 Completed Application form. 
(III.C.2-3) 

 N/A 

 All application documents, plans, supporting documentation and 
other materials provided in digital Portable Document Format (PDF) 
on compact disc, DVD or flash drive.  
(III.C.4) 

 N/A 

 

Requirements for Preliminary/Final Plat  
 Required Items for Submittal Item Location  

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

Required for 
Preliminary / Final 

Plat 

Waiver 
Requested 

 Name and address of record owner, any 
option holders, descriptive name of 
subdivision, engineer and/or surveyor or 
name of person who prepared the plat. 
(Section IV.1/V.1) 

  Preliminary Plat 
 Final Plat 

N/A 
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Requirements for Preliminary/Final Plat  
 Required Items for Submittal Item Location  

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

Required for 
Preliminary / Final 

Plat 

Waiver 
Requested 

 Preliminary Plat 
Names and addresses of all adjoining 
property owners. (Section IV.2) 
Final Plat 
Names and addresses of all abutting property 
owners, locations of buildings within one 
hundred (100) feet of the parcel, and any new 
house numbers within the subdivision. 
(Section V.2) 

  Preliminary Plat 
 Final Plat 

N/A 

 North point, date, and bar scale. 
(Section IV.3/V3) 

Required on all Plan Sheets  Preliminary Plat 
 Final Plat 

N/A 

 Zoning classification and minimum yard 
dimensions required. (Section IV.4/V.4) 

  Preliminary Plat 
 Final Plat 

N/A 

 Preliminary Plat 
Scale (not to be smaller than one hundred 
(100) feet = 1 inch) and location map (at a 
scale of 1” = 1000’). (Section IV.5) 
Final Plat 
Scale (not to be smaller than 1”=100’), 
Location map (at a scale of 1”=1,000’) 
showing the property being subdivided and 
its relation to the surrounding area within a 
radius of 2,000 feet. Said location map shall 
delineate all streets and other major physical 
features that my either affect or be affected 
by the proposed development. (Section V.5) 

  Preliminary Plat 
 Final Plat 

N/A 

 Location and approximate dimensions of all 
existing and proposed property lines including 
the entire area proposed to be subdivided, 
the areas of proposed lots, and any adjacent 
parcels in the same ownership. (Section IV.6) 
 

  Preliminary Plat 
 Final Plat 

 

 Dimensions and areas of all lots and any and 
all property to be dedicated or reserved for 
schools, parks, playgrounds, or other public 
purpose. Dimensions shall include radii and 
length of all arcs and calculated bearing for all 
straight lines.  
(Section V.6/ IV.7) 

  Preliminary Plat 
 Final Plat 

N/A 

 Location, names, and present widths of all 
adjacent streets, with a designation as to 
whether public or private and approximate 
location of existing utilities to be used. Curbs 
and sidewalks shall be shown.  
(Section IV.8/V.7) 

  Preliminary Plat 
 Final Plat 
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Requirements for Preliminary/Final Plat  
 Required Items for Submittal Item Location  

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

Required for 
Preliminary / Final 

Plat 

Waiver 
Requested 

 Location of significant physical features, 
including bodies of water, watercourses, 
wetlands, railroads, important vegetation, 
stone walls and soils types that my influence 
the design of the subdivision.  
(Section IV.9/V.8) 

  Preliminary Plat 
 Final Plat 

 

 Preliminary Plat 
Proposed locations, widths and other 
dimensions of all new streets and utilities, 
including water mains, storm and sanitary 
sewer mains, catch basins and culverts, street 
lights, fire hydrants, sewerage pump stations, 
etc. (Section IV.10) 
Final Plat 
Proposed locations and profiles of all 
proposed streets and utilities, including water 
mains, storm and sanitary sewer mains, 
catchbasins and culverts, together with 
typical cross sections. Profiles shall be drawn 
to a horizontal scale of 1”=50’ and a vertical 
scale of 1”=5’, showing existing centerline 
grade, existing left and right sideline grades, 
and proposed centerline grade.  
(Section V.9) 

  Preliminary Plat 
 Final Plat 

 

 When required by the Board, the plat shall be 
accompanied by profiles of proposed street 
grades, including extensions for a reasonable 
distance beyond the subject land; also grades 
and sizes of proposed utilities.  
(Section IV.10) 

  Preliminary Plat 
 Final Plat 

 

 Base flood elevation (BFE) for subdivisions 
involving greater than five (5) acres or fifty 
(50) lots.  
(Section IV.11) 

  Preliminary Plat 
 Final Plat 

 

 For subdivisions of five (5) lots or more, or at 
the discretion of the Board otherwise, the 
preliminary plat shall show contours at 
intervals no greater than two (2) feet. 
Contours shall be shown in dotted lines for 
existing natural surface and in solid lines for 
proposed final grade, together with the final 
grade elevations shown in figures at all lot 
corners. If existing grades are not to be 
changed, then the contours in these areas 
shall be solid lines. 
(Section IV.12/ V.12) 

  Preliminary Plat 
 Final Plat 
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Requirements for Preliminary/Final Plat  
 Required Items for Submittal Item Location  

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

Required for 
Preliminary / Final 

Plat 

Waiver 
Requested 

 Dates and permit numbers of all necessary 
permits from governmental agencies from 
which approval is required by Federal or State 
law. 
(Section V.10) 

  Preliminary Plat 
 Final Plat 

 

 For subdivisions involving greater than five (5) 
acres or fifty (50) lots, the final plat shall show 
hazard zones and shall include elevation data 
for flood hazard zones.  
(Section V.11) 

  Preliminary Plat 
 Final Plat 

 

 Location of all permanent monuments. 
(Section V.12) 

  Preliminary Plat 
 Final Plat 
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General Requirements1 
 Required Items for Submittal   Item Location  

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

Waiver 
Requested 

 
 




1. Basic Requirements: (VI.1)
a. Conformity to Official Plan or Map
b. Hazards
c. Relation to Topography
d. Planned Unit Development

 




2. Lots: (VI.2)
a. Lot Arrangement
b. Lot sizes
c. Commercial and Industrial Lots

 

















3. Streets: (VI.3)
a. Relation to adjoining Street System
b. Street Rights-of-Way
c. Access
d. Parallel Service Roads
e. Street Intersection Angles
f. Merging Streets
g. Street Deflections and Vertical Alignment
h. Marginal Access Streets
i. Cul-de-Sacs
j. Rounding Street Corners
k. Street Name Signs
l. Street Names
m. Block Lengths
n. Block Widths
o. Grade of Streets
p. Grass Strips

 4. Curbing: (VI.4)
 5. Driveways: (VI.5)
 6. Drainage Improvements: (VI.6)
 7. Municipal Water Service: (VI.7)
 8. Municipal Sewer Service: (VI.8)
 



9. Installation of Utilities: (VI.9)
a. All Districts
b. Indicator Tape

 10. On-Site Water Supply: (VI.10)
 11. On-Site Sewage Disposal Systems: (VI.11)
 





12. Open Space: (VI.12)
a. Natural Features
b. Buffer Strips
c. Parks
d. Tree Planting

 





13. Flood Hazard Areas: (VI.13)
a. Permits
b. Minimization of  Flood Damage
c. Elevation and Flood-Proofing Records
d. Alteration of Watercourses

 14. Erosion and Sedimentation Control    (VI.14)
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Applicant’s/Representative’s Signature:______________________________________ Date:______________________ 

1 See City of Portsmouth, NH Subdivision Rules and Regulations for details. 

 Required Items for Submittal   Item Location  
(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 




15. Easements   (VI.15)
a. Utilities
b. Drainage

 16. Monuments: (VI.16)


17. Benchmarks: (VI.17)
18. House Numbers (VI.18)

Design Standards 
Required Items for Submittal Indicate compliance and/or 

provide explanation as to 
alternative design 

Waiver 
Requested 

 1. Streets have been designed according to the design
standards required under Section (VII.1).
a. Clearing
b. Excavation
c. Rough Grade and Preparation of Sub-Grade
d. Base Course
e. Street Paving
f. Side Slopes
g. Approval Specifications
h. Curbing
i. Sidewalks
j. Inspection and Methods

 2. Storm water Sewers and Other Drainage Appurtenances
have been designed according to the design standards
required under Section (VII.2).
a. Design
b. Standards of Construction

 3. Sanitary Sewers have been designed according to the
design standards required under Section (VII.3).
a. Design
b. Lift Stations
c. Materials
d. Construction Standards

 4. Water Mains and Fire Hydrants have been designed
according to the design standards required under
Section (VII.4).
a. Connections to Lots
b. Design and Construction
c. Materials
d. Notification Prior to Construction
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PROJECT NAME AND LOCATION SINGLE FAMILY RESIDENCE  GAIL AND JAMES SANDERS                                                        445 MARCY STREET PORTSMOUTH, NEW HAMPSHIRE  TAX MAP 101 LOT 3 LONGITUDE: 70°44'58" WLATITUDE:  43°04'19" NOWNER / APPLICANT:                  445 MARCY STREET, LLC. 30 WALDEN STREET PORTSMOUTH, NH 038001    DESCRIPTION The project consists of the development of the lot for the construction of a single-family residential home along with associated site improvements.  DISTURBED AREA The total area to be disturbed for the redevelopment improvements is approximately 7,300 S.F. (±0.17 acres).PROJECT PHASING The proposed project will be completed in one phase. NAME OF RECEIVING WATER  The site drains overland to the Piscataqua River.  SEQUENCE OF MAJOR ACTIVITIES 1. Install temporary erosion control measures including silt fences, stabilized construction entrance Install temporary erosion control measures including silt fences, stabilized construction entrance and inlet sediment filters as noted on the plan.  All temporary erosion control measures shall be maintained in good working condition for the duration of the project.  2. Strip loam and stockpile. Strip loam and stockpile. 3. Site features as shown on plan. Site features as shown on plan. 4. Rough grade site including placement of borrow materials. Rough grade site including placement of borrow materials. 5. Construct drainage structures, culverts, utilities, swales & pavement base course materials. Construct drainage structures, culverts, utilities, swales & pavement base course materials. 6. Loam (6" min) and seed all disturbed areas not paved or otherwise stabilized. Loam (6" min) and seed all disturbed areas not paved or otherwise stabilized. 7. Install pavers. Install pavers. 8. When all construction activity is complete and site is stabilized, remove all temporary erosion When all construction activity is complete and site is stabilized, remove all temporary erosion control measures and any sediment that has been trapped by these devices.  TEMPORARY EROSION & SEDIMENT CONTROL AND STABILIZATION PRACTICES All work shall be in accordance with state and local permits.  Work shall conform to the practices  described in the "New Hampshire Stormwater Manual, Volumes 1 - 3", issued December 2008, as amended. As indicated in the sequence of Major Activities, the silt fences shall be installed prior to commencing any clearing or grading of the site.  Structural controls shall be installed concurrently with the applicable activity.  Once construction activity ceases permanently in an area, silt fences and any earth/dikes will be  removed once permanent measures are established. During construction, runoff will be diverted around the site with stabilized channels where possible. Sheet runoff from the site shall be filtered through hay bale barriers, stone check dams, and silt fences.   All storm drain inlets shall be provided with hay bale filters or stone check dams.  Stone rip rap  shall be provided at the outlets of drain pipes and culverts where shown on the drawings. Stabilize all ditches, swales, & level spreaders prior to directing flow to them. Temporary and permanent vegetation and mulching is an integral component of the erosion and sedimentation control plan.  All areas shall be inspected and maintained until vegetative cover is established.  These control measures are essential to erosion prevention and also reduce costly rework of graded and shaped areas. Temporary vegetation shall be maintained in these areas until permanent seeding is applied.  Additionally, erosion and sediment control measures shall be maintained until permanent vegetation is established. INSTALLATION, MAINTENANCE AND INSPECTION PROCEDURES FOR TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES  A. GENERAL GENERAL These are general inspection and maintenance practices that shall be used to implement the plan: 1. The smallest practical portion of the site shall be denuded at one time.   The smallest practical portion of the site shall be denuded at one time.   2. All control measures shall be inspected at least once each week and following any storm event All control measures shall be inspected at least once each week and following any storm event of 0.5 inches or greater.  3. All measures shall be maintained in good working order; if a repair is necessary, it will be All measures shall be maintained in good working order; if a repair is necessary, it will be initiated within 24 hours.  4. Built-up sediment shall be removed from silt fence or other barriers when it has reached Built-up sediment shall be removed from silt fence or other barriers when it has reached one-third the height of the fence or bale, or when "bulges" occur. 5. All diversion dikes shall be inspected and any breaches promptly repaired.  All diversion dikes shall be inspected and any breaches promptly repaired.  6. Temporary seeding and planting shall be inspected for bare spots, washouts, and unhealthy Temporary seeding and planting shall be inspected for bare spots, washouts, and unhealthy growth.   7. The owner's authorized engineer shall inspect the site on a periodic basis to review compliance The owner's authorized engineer shall inspect the site on a periodic basis to review compliance with the Plans. 8. An area shall be considered stable if one of the following has occurred: An area shall be considered stable if one of the following has occurred: a. Base coarse gravels have been installed in areas to be paved; Base coarse gravels have been installed in areas to be paved; b. A minimum of 85% vegetated growth as been established; A minimum of 85% vegetated growth as been established; c. A minimum of 3 inches of non-erosive material such as stone of riprap has been installed; A minimum of 3 inches of non-erosive material such as stone of riprap has been installed; - or - d. Erosion control blankets have been properly installed. Erosion control blankets have been properly installed. 9. The length of time of exposure of area disturbed during construction shall not exceed 45 days.  The length of time of exposure of area disturbed during construction shall not exceed 45 days.  B. MULCHING MULCHING Mulch shall be used on highly erodible soils, on critically eroding areas, on areas where  conservation of moisture will facilitate plant establishment, and where shown on the plans. 1.  Timing - In order for mulch to be effective, it must be in place prior to major storm              Timing - In order for mulch to be effective, it must be in place prior to major storm              events.  There are two (2) types of standards which shall be used to assure this:  a. Apply mulch prior to any storm event.  This is applicable when working within 100 feet of Apply mulch prior to any storm event.  This is applicable when working within 100 feet of wetlands.  It will be necessary to closely monitor weather predictions, usually by contacting the National Weather Service in Concord, to have adequate warning of                   significant storms. b. Required Mulching within a specified time period.  The time period can range from 21 to Required Mulching within a specified time period.  The time period can range from 21 to 28 days of inactivity on a area, the length of time varying with site conditions.  Professional judgment shall be used to evaluate the interaction of site conditions (soil                      erodibility, season of year, extent of disturbance, proximity to sensitive resources, etc.) and the potential impact of erosion on adjacent areas to choose an appropriate time restriction.
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INSTALLATION, MAINTENANCE AND INSPECTION PROCEDURES FOR TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES (CON'T)  2. Guidelines for Winter Mulch Application - Guidelines for Winter Mulch Application - Type                Rate per 1,000 s.f.    Use and Comments         Rate per 1,000 s.f.    Use and Comments      Rate per 1,000 s.f.    Use and Comments         Use and Comments      Use and Comments      Hay or Straw         70 to 90 lbs.          Must be dry and free   70 to 90 lbs.          Must be dry and free   Must be dry and free   from mold. May be used   with plantings. Wood Chips or       460 to 920 lbs.  Used mostly with trees                 460 to 920 lbs.  Used mostly with trees                 Used mostly with trees                 Bark Mulch                  and shrub plantings. and shrub plantings. Jute and Fibrous      As per manufacturer  Used in slope areas,   As per manufacturer  Used in slope areas,   Used in slope areas,   Matting (Erosion        Specifications    water courses and other Control  Specifications    water courses and other Control  water courses and other Control  Blanket        areas. areas. Crushed Stone        Spread more than    Effective in controlling Spread more than    Effective in controlling Effective in controlling 1/4" to 1-1/2" dia.  1/2" thick       wind and water erosion. 1/2" thick       wind and water erosion. wind and water erosion. Erosion Control Mix  2" thick (min)   * The organic matter content is between 2" thick (min)   * The organic matter content is between * The organic matter content is between      80 and 100%, dry weight basis. 80 and 100%, dry weight basis. * Particle size by weight is 100% passing a 6“ screen and a minimum of 70 %,   screen and a minimum of 70 %,   maximum of 85%, passing a 0.75”  screen. screen. * The organic portion needs to be fibrous and elongated. * Large portions of silts, clays or fine sands are not acceptable in the mix. * Soluble salts content is less than 4.0  mmhos/cm. * The pH should fall between 5.0 and 8.0. 3. Maintenance - All mulches must be inspected periodically, in particular after rainstorms, to Maintenance - All mulches must be inspected periodically, in particular after rainstorms, to check for rill erosion.  If less than 90% of the soil surface is covered by mulch, additional mulch shall be immediately applied. C. TEMPORARY GRASS COVER TEMPORARY GRASS COVER 1.  Seedbed Preparation -  Seedbed Preparation -  Apply fertilizer at the rate of 600 pounds per acre of 10-10-10.  Apply limestone (equivalent to 50 percent calcium plus magnesium oxide) at a rate of three (3) tons per acre. 2. Seeding -                Seeding -                a. Utilize annual rye grass at a rate of 40 lbs/acre. Utilize annual rye grass at a rate of 40 lbs/acre. b. Where the soil has been compacted by construction operations, loosen soil to a depth of Where the soil has been compacted by construction operations, loosen soil to a depth of two (2) inches before applying fertilizer, lime and seed. c. Apply seed uniformly by hand, cyclone seeder, or hydroseeder (slurry including seed and Apply seed uniformly by hand, cyclone seeder, or hydroseeder (slurry including seed and fertilizer).  Hydroseedings, which include mulch, may be left on soil surface.  Seeding rates must be increased 10% when hydroseeding.  3. Maintenance - Maintenance - Temporary seedings shall be periodically inspected.  At a minimum, 95% of the soil surface should be covered by vegetation.  If any evidence of erosion or sedimentation is apparent, repairs shall be made and other temporary measures used in the interim (mulch, filter barriers, check dams, etc.). D. FILTERS FILTERS 1. Sequence of Installation - Sequence of Installation -   Sediment barriers shall be installed prior to any soil disturbance of the contributing upslope Sediment barriers shall be installed prior to any soil disturbance of the contributing upslope drainage area. 2. Maintenance - Maintenance - a.  Silt fence barriers shall be inspected immediately after each rainfall and at least daily Silt fence barriers shall be inspected immediately after each rainfall and at least daily during prolonged rainfall.  They shall be repaired if there are any signs of erosion or  sedimentation below them.  Any required repairs shall be made immediately.  If there are signs of undercutting at the center or the edges, or impounding of large volumes of water, the sediment barriers shall be replaced with a temporary stone check dam. b.  Should the fabric on a silt fence or filter barrier decompose or become ineffective prior to Should the fabric on a silt fence or filter barrier decompose or become ineffective prior to the end of the expected usable life and the barrier still is necessary, the fabric shall be replaced promptly. a. Sediment deposits must be removed when deposits reach approximately one-third (1/3) the Sediment deposits must be removed when deposits reach approximately one-third (1/3) the height of the barrier. b. Any sediment deposits remaining in place after the silt fence or other barrier is no longer Any sediment deposits remaining in place after the silt fence or other barrier is no longer required shall be removed.  The area shall be prepared and seeded. c. Additional stone may have to be added to the construction entrance, rock barrier and Additional stone may have to be added to the construction entrance, rock barrier and riprap lined swales, etc., periodically to maintain proper function of the erosion control structure. E. PERMANENT SEEDING - PERMANENT SEEDING - 1. Bedding - stones larger than 1~8", trash, roots, and other debris that will interfere with Bedding - stones larger than 1~8", trash, roots, and other debris that will interfere with seeding and future maintenance of the area should be removed.  Where feasible, the soil  should be tilled to a depth of 5" to prepare a seedbed and mix fertilizer into the soil.   2. Fertilizer - lime and fertilizer should be applied evenly over the area prior to or at the time Fertilizer - lime and fertilizer should be applied evenly over the area prior to or at the time lime and fertilizer should be applied evenly over the area prior to or at the time of seeding and incorporated into the soil.  Kinds and amounts of lime and fertilizer  should be based on an evaluation of soil tests.  When a soil test is not available, the  following minimum amounts should be applied: Agricultural Limestone @ 100 lbs. per 1,000 s.f. 10-20-20 fertilizer @ 12 lbs. per 1,000 s.f. 3. Seed Mixture (recommended): Seed Mixture (recommended): Type                Lbs. / Acre    Lbs. / 1,000 sf         Lbs. / Acre    Lbs. / 1,000 sf      Lbs. / Acre    Lbs. / 1,000 sf         Lbs. / 1,000 sf      Lbs. / 1,000 sf      Tall Fescue         24          0.55 24          0.55 0.55 Creeping Red Fescue  24   0.55       24   0.55       0.55       Total    48   1.10 48   1.10 1.10 Seed Mixture (For slope embankments):  Grass Seed:  Provide fresh, clean, new-crop seed complying with tolerance for purity and  germination established by Official Seed Analysts of North America.  Provide seed mixture  composed of grass species, proportions and minimum percentages of purity,  germination, and maximum percentage of weed seed, as specified:       Min.     Min.     Kg./Hectare Min.     Min.     Kg./Hectare Min.     Kg./Hectare   Kg./Hectare Kg./Hectare Type       Purity (%)   Germination (%) (Lbs/Acre)     Purity (%)   Germination (%) (Lbs/Acre) Purity (%)   Germination (%) (Lbs/Acre)    Germination (%) (Lbs/Acre) Germination (%) (Lbs/Acre) (Lbs/Acre) Creeping Red Fescue (c) 96  85   45 (40)   96  85   45 (40)   85   45 (40)   45 (40)   Perennial Rye Grass (a) 98  90   35 (30) 98  90   35 (30) 90   35 (30) 35 (30) Redtop    95  80   5 (5) 95  80   5 (5) 80   5 (5) 5 (5) Alsike Clover   97  90(e)   5 (5) 97  90(e)   5 (5) 90(e)   5 (5) 5 (5) Total  90 (80)   90 (80)   a. Ryegrass shall be a certified fine-textured variety such as Pennfine, Fiesta, Yorktown, Ryegrass shall be a certified fine-textured variety such as Pennfine, Fiesta, Yorktown, Diplomat, or equal. b. Fescue varieties shall include - Creeping Red and/or Hard Reliant, Scaldis, Koket, or Fescue varieties shall include - Creeping Red and/or Hard Reliant, Scaldis, Koket, or Jamestown.
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INSTALLATION, MAINTENANCE AND INSPECTION PROCEDURES FOR TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES (CON'T)  4. Sodding - sodding is done where it is desirable to rapidly establish cover on a disturbed area. Sodding - sodding is done where it is desirable to rapidly establish cover on a disturbed area. sodding is done where it is desirable to rapidly establish cover on a disturbed area. Sodding an area may be substituted for permanent seeding procedures anywhere on site.  Bed preparation, fertilizing, and placement of sod shall be performed according to the S.C.S. Handbook.  Sodding is recommended for steep sloped areas, areas immediately adjacent to sensitive water courses, easily erodible soils (fine sand/silt), etc. WINTER CONSTRUCTION NOTES 1. All proposed vegetated areas which do not exhibit a minimum of 85% vegetative growth by All proposed vegetated areas which do not exhibit a minimum of 85% vegetative growth by October 15th, or which are disturbed after October 15th, shall be stabilized by seeding and installing erosion control blankets on slopes greater than 3:1, and elsewhere seeding and placing 3 to 4 tons of mulch per acre, secured with anchored netting. The installation of erosion control blankets or mulch and netting shall not occur over accumulated snow or on frozen ground and shall be completed in advance of thaw or spring melt events; 2. All ditches or swales which do not exhibit a minimum of 85% vegetative growth by October All ditches or swales which do not exhibit a minimum of 85% vegetative growth by October 15th, or which are disturbed after October 15th, shall be stabilized temporarily with stone or erosion control blankets appropriate for the design flow conditions; and 3. After November 15th, incomplete road or parking surfaces where work has stopped for the After November 15th, incomplete road or parking surfaces where work has stopped for the winter season shall be protected with a minimum of 3 inches of crushed gravel per NHDOT Item 304.3.
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NOTES: 1.  SILTSOXX MAY BY USED IN PLACE OF SILT FENCE OR OTHER SEDIMENT BARRIERS.  SILTSOXX MAY BY USED IN PLACE OF SILT FENCE OR OTHER SEDIMENT BARRIERS.  2.  ALL MATERIAL TO MEET FILTREXX SPECIFICATIONS.  ALL MATERIAL TO MEET FILTREXX SPECIFICATIONS.  3.  SILTSOXX COMPOST/SOIL/ROCK/SEED FILL MATERIAL SHALL BE ADJUSTED AS NECESSARY TO MEET THE SILTSOXX COMPOST/SOIL/ROCK/SEED FILL MATERIAL SHALL BE ADJUSTED AS NECESSARY TO MEET THE REQUIREMENTS OF THE SPECIFIC APPLICATION.  4.  ALL SEDIMENT TRAPPED BY SILTSOXX SHALL BE DISPOSED OF PROPERLY.ALL SEDIMENT TRAPPED BY SILTSOXX SHALL BE DISPOSED OF PROPERLY.
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1. CONSTRUCT PLUNGE POOL TO THE WIDTHS AND LENGTHS SHOWN ON THE PLAN. CONSTRUCT PLUNGE POOL TO THE WIDTHS AND LENGTHS SHOWN ON THE PLAN. 2. THE SUBGRADE FOR THE GEOTEXTILE FABRIC AND RIPRAP SHALL BE PREPARED TO LINES THE SUBGRADE FOR THE GEOTEXTILE FABRIC AND RIPRAP SHALL BE PREPARED TO LINES AND GRADES SHOWN ON THE PLANS. 3. EROSION STONE USED FOR THE PLUNGE POOL SHALL MEET THE FOLLOWING GRADATION. EROSION STONE USED FOR THE PLUNGE POOL SHALL MEET THE FOLLOWING GRADATION. 4. GEOTEXTILE FABRICS SHALL BE PROTECTED FROM PUNCTURE OR TEARING DURING THE     GEOTEXTILE FABRICS SHALL BE PROTECTED FROM PUNCTURE OR TEARING DURING THE     PLACEMENT OF THE EROSION STONE. DAMAGED AREAS IN THE FABRIC SHALL BE REPAIRED BY PLACING A PIECE OF FABRIC OVER THE DAMAGED AREA OR BY COMPLETE REPLACEMENT OF THE FABRIC. ALL OVERLAPS REQUIRED FOR REPAIRS OR JOINING TWO PIECES OF FABRIC SHALL BE A MINIMUM OF 18 INCHES. 5. THE EROSION STONE MAY BE PLACED BY EQUIPMENT AND SHALL BE CONSTRUCTED TO THE THE EROSION STONE MAY BE PLACED BY EQUIPMENT AND SHALL BE CONSTRUCTED TO THE FULL LAYER THICKNESS IN ONE OPERATION AND IN SUCH A MANNER AS TO PREVENT SEGREGATION OF THE STONE SIZES.
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CONSTRUCTION SPECIFICATIONS 1.  STONE SIZE - NHDOT STANDARD STONE SIZE #4 - SECTION 703 OF NHDOT STANDARD. STONE SIZE - NHDOT STANDARD STONE SIZE #4 - SECTION 703 OF NHDOT STANDARD.  - NHDOT STANDARD STONE SIZE #4 - SECTION 703 OF NHDOT STANDARD. 2. LENGTH - DETAILED ON PLANS (50 FOOT MINIMUM). LENGTH - DETAILED ON PLANS (50 FOOT MINIMUM).  - DETAILED ON PLANS (50 FOOT MINIMUM). 3. THICKNESS - SIX (6) INCHES (MINIMUM). THICKNESS - SIX (6) INCHES (MINIMUM).  - SIX (6) INCHES (MINIMUM). 4. WIDTH - FULL DRIVE WIDTH UNLESS OTHERWISE SPECIFIED. WIDTH - FULL DRIVE WIDTH UNLESS OTHERWISE SPECIFIED.  - FULL DRIVE WIDTH UNLESS OTHERWISE SPECIFIED. 5. FILTER FABRIC - MIRAFI 600X OR EQUAL APPROVED BY ENGINEER. FILTER FABRIC - MIRAFI 600X OR EQUAL APPROVED BY ENGINEER.  - MIRAFI 600X OR EQUAL APPROVED BY ENGINEER. 6. SURFACE WATER CONTROL - ALL SURFACE WATER THAT IS FLOWING TO OR DIVERTED TOWARD THE SURFACE WATER CONTROL - ALL SURFACE WATER THAT IS FLOWING TO OR DIVERTED TOWARD THE L - ALL SURFACE WATER THAT IS FLOWING TO OR DIVERTED TOWARD THE CONSTRUCTION ENTRANCE SHALL BE PIPED BENEATH THE ENTRANCE. IF PIPING IS IMPRACTICAL, A BERM WITH 5:1 SLOPES THAT CAN BE CROSSED BY VEHICLES MAY BE SUBSTITUTED FOR THE PIPE. 7. MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT  - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY.  THIS WILL REQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE OR ADDITIONAL LENGTH AS CONDITIONS DEMAND AND REPAIR AND/OR CLEANOUT OF ANY MEASURES  USED TO TRAP SEDIMENT.  ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC RIGHTS-OF-WAY MUST BE REMOVED IMMEDIATELY. 8.   WHEELS SHALL BE CLEANED TO REMOVE MUD PRIOR TO ENTRANCE ONTO PUBLIC RIGHTS-OF-WAY.  WHEELS SHALL BE CLEANED TO REMOVE MUD PRIOR TO ENTRANCE ONTO PUBLIC RIGHTS-OF-WAY.  WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH STONE WHICH  DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE. 9. STABILIZED CONSTRUCTION EXITS SHALL BE INSTALLED AT ALL ENTRANCES TO PUBLIC   STABILIZED CONSTRUCTION EXITS SHALL BE INSTALLED AT ALL ENTRANCES TO PUBLIC   RIGHTS-OF-WAY, AT LOCATIONS SHOWN ON THE PLANS, AND/OR WHERE AS DIRECTED BY THE  ENGINEER.
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STANDARD TRENCH NOTES 1. ORDERED EXCAVATION OF UNSUITABLE MATERIAL BELOW GRADE: BACKFILL AS STATED IN THE ORDERED EXCAVATION OF UNSUITABLE MATERIAL BELOW GRADE: BACKFILL AS STATED IN THE TECHNICAL SPECIFICATIONS OR AS SHOWN ON THE DRAWING. 2. BEDDING:  SCREENED GRAVEL AND/OR CRUSHED STONE FREE FROM CLAY, LOAM, ORGANIC BEDDING:  SCREENED GRAVEL AND/OR CRUSHED STONE FREE FROM CLAY, LOAM, ORGANIC MATTER AND MEETING THE GRADATION SHOWN IN THE TRENCH DETAIL.  WHERE ORDERED BY THE ENGINEER TO STABILIZE THE BASE, SCREENED GRAVEL OR CRUSHED STONE 1-1/2 INCH TO 1/2 INCH SHALL BE USED. 3. SAND BLANKET:  CLEAN SAND FREE FROM ORGANIC MATTER MEETING THE GRADATION SHOWN IN SAND BLANKET:  CLEAN SAND FREE FROM ORGANIC MATTER MEETING THE GRADATION SHOWN IN THE TRENCH DETAIL.  BLANKET MAY BE REPLACED WITH BEDDING MATERIAL FOR CAST-IRON, DUCTILE IRON, AND REINFORCED CONCRETE PIPE PROVIDED THAT NO STONE LARGER THAN 2" IS IN CONTACT WITH THE PIPE AND THE GEOTEXTILE IS RELOCATED ACCORDINGLY. 4. SUITABLE MATERIAL:  IN ROADS, ROAD SHOULDERS, WALKWAYS AND TRAVELED WAYS, SUITABLE SUITABLE MATERIAL:  IN ROADS, ROAD SHOULDERS, WALKWAYS AND TRAVELED WAYS, SUITABLE MATERIAL FOR TRENCH BACKFILL SHALL BE THE NATURAL MATERIAL EXCAVATED DURING THE COURSE OF CONSTRUCTION, BUT SHALL EXCLUDE DEBRIS, PIECES OF PAVEMENT, ORGANIC MATTER, TOP SOIL, ALL WET OR SOFT MUCK, PEAT, OR CLAY, ALL EXCAVATED LEDGE MATERIAL, ALL ROCKS OVER 6 INCHES IN LARGEST DIMENSION, AND ANY MATERIAL WHICH, AS DETERMINED BY THE ENGINEER, WILL NOT PROVIDE SUFFICIENT SUPPORT OR MAINTAIN THE COMPLETED CONSTRUCTION IN A STABLE CONDITION.  IN CROSS COUNTRY CONSTRUCTION, SUITABLE MATERIAL SHALL BE AS DESCRIBED ABOVE, EXCEPT THAT THE ENGINEER MAY PERMIT THE USE OF TOP SOIL, LOAM, MUCK, OR PEAT, IF SATISFIED THAT THE COMPLETED CONSTRUCTION WILL BE ENTIRELY STABLE AND PROVIDED THAT EASY ACCESS TO THE SEWER FOR MAINTENANCE AND POSSIBLE RECONSTRUCTION WILL BE PRESERVED. 5. BASE COURSE AND PAVEMENT SHALL MEET THE REQUIREMENTS OF THE NEW HAMPSHIRE BASE COURSE AND PAVEMENT SHALL MEET THE REQUIREMENTS OF THE NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION'S LATEST EDITION OF THE STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES - DIVISIONS 300 AND 400 RESPECTIVELY. 6. SHEETING, IF REQUIRED:  WHERE SHEETING IS PLACED ALONGSIDE THE PIPE AND EXTENDS BELOW SHEETING, IF REQUIRED:  WHERE SHEETING IS PLACED ALONGSIDE THE PIPE AND EXTENDS BELOW MID-DIAMETER, IT SHALL BE CUT OFF AND LEFT IN PLACE TO AN ELEVATION 1 FOOT ABOVE THE TOP OF PIPE.  WHERE SHEETING IS ORDERED BY THE ENGINEER TO BE LEFT IN PLACE, IT SHALL BE CUT OFF AT LEAST 3 FEET BELOW FINISHED GRADE, BUT NOT LESS THAT 1 FOOT ABOVE THE TOP OF THE PIPE. 7. W = MAXIMUM ALLOWABLE TRENCH WIDTH TO A PLANE 12 INCHES ABOVE THE PIPE.  FOR PIPES W = MAXIMUM ALLOWABLE TRENCH WIDTH TO A PLANE 12 INCHES ABOVE THE PIPE.  FOR PIPES 15 INCHES NOMINAL DIAMETER OR LESS, W SHALL BE NO MORE THAN 36 INCHES.  FOR PIPES GREATER THAN 15 INCHES IN NOMINAL DIAMETER, W SHALL BE 24 INCHES PLUS PIPE OUTSIDE DIAMETER (O.D.) ALSO, W SHALL BE THE PAYMENT WIDTH FOR LEDGE EXCAVATION AND FOR ORDERED EXCAVATION BELOW GRADE. 8. FOR CROSS COUNTRY CONSTRUCTION, BACKFILL, FILL AND/OR LOAM SHALL BE MOUNDED TO A FOR CROSS COUNTRY CONSTRUCTION, BACKFILL, FILL AND/OR LOAM SHALL BE MOUNDED TO A HEIGHT OF 6 INCHES ABOVE THE ORIGINAL GROUND SURFACE.   9. CONCRETE FOR ENCASEMENT SHALL CONFORM TO THE NEW HAMPSHIRE DEPARTMENT OF PUBLIC CONCRETE FOR ENCASEMENT SHALL CONFORM TO THE NEW HAMPSHIRE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS STANDARD SPECIFICATION REQUIREMENTS FOR CLASS A (3000#) CONCRETE AS FOLLOWS:  CEMENT:  6.0 BAGS PER CUBIC YARD            WATER:  5.75 GALLONS PER BAG  CEMENT MAXIMUM SIZE OF AGGREGATE:  1 INCH     CONCRETE ENCASEMENT IS NOT ALLOWED FOR PVC PIPE. NOT ALLOWED FOR PVC PIPE.  ALLOWED FOR PVC PIPE. 10. CONCRETE FULL ENCASEMENT:  IF FULL ENCASEMENT IS UTILIZED, DEPTH OF CONCRETE BELOW CONCRETE FULL ENCASEMENT:  IF FULL ENCASEMENT IS UTILIZED, DEPTH OF CONCRETE BELOW PIPE SHALL BE 1/4 I.D. (4" MINIMUM).  BLOCK SUPPORT SHALL BE SOLID CONCRETE BLOCKS. 11. NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES DESIGN STANDARDS REQUIRE TEN NEW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES DESIGN STANDARDS REQUIRE TEN FEET (10') SEPARATION BETWEEN WATER AND SEWER.  REFER TO TOWN'S STANDARD SPECIFICATIONS FOR METHODS OF PROTECTION IN AREAS THAT CANNOT MEET THESE REQUIREMENTS.
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NOTES 1. ALL CONDUIT IS TO BE SCHEDULE 40 PVC, ELECTRICAL GRADE, GRAY IN COLOR AND INSTALLED PER ALL CONDUIT IS TO BE SCHEDULE 40 PVC, ELECTRICAL GRADE, GRAY IN COLOR AND INSTALLED PER THE MANUFACTURER'S RECOMMENDATIONS.  A 10-FOOT HORIZONTAL SECTION OF RIGID GALVANIZED STEEL CONDUIT WILL BE REQUIRED AT EACH SWEEP, UNLESS IN THE OPINION OF THE SERVICE PROVIDER DESIGNER, THE SWEEP-PVC JOINT IS NOT SUBJECT TO FAILURE DURING PULLING OF THE CABLE. ALL JOINTS ARE TO BE WATERTIGHT. 2. ALL 90 DEGREE SWEEPS WILL BE MADE WITH RIGID GALVANIZED STEEL WITH A MINIMUM RADIUS OF ALL 90 DEGREE SWEEPS WILL BE MADE WITH RIGID GALVANIZED STEEL WITH A MINIMUM RADIUS OF 36 INCHES FOR PRIMARY CABLES AND 24 INCHES FOR SECONDARY CABLES. 3. BACKFILL MAY BE MADE WITH EXCAVATED MATERIAL OR COMPARABLE, UNLESS MATERIAL IS DEEMED BACKFILL MAY BE MADE WITH EXCAVATED MATERIAL OR COMPARABLE, UNLESS MATERIAL IS DEEMED UNSUITABLE BY SERVICE PROVIDER.  BACKFILL SHALL BE FREE OF FROZEN LUMPS, ROCKS, DEBRIS,  AND RUBBISH. ORGANIC MATERIAL SHALL NOT BE USED AS BACKFILL.  BACKFILL SHALL BE IN 6-INCH LAYERS AND THOROUGHLY COMPACTED. 4. A SUITABLE PULLING STRING, CAPABLE OF 300 POUNDS OF PULL, MUST BE INSTALLED IN THE A SUITABLE PULLING STRING, CAPABLE OF 300 POUNDS OF PULL, MUST BE INSTALLED IN THE CONDUIT BEFORE SERVICE PROVIDER IS NOTIFIED TO INSTALL CABLE.  THE STRING SHOULD BE BLOWN INTO THE CONDUIT AFTER THE RUN IS ASSEMBLED TO AVOID BONDING THE STRING TO THE CONDUIT.  A MINIMUM OF TWENTY-FOUR (24") INCHES OF ROPE SLACK SHALL REMAIN AT THE END OF EACH DUCT. PULL ROPE SHALL BE INSTALLED IN ALL CONDUIT FOR FUTURE PULLS.  PULL ROPE SHALL BE NYLON ROPE HAVING A MINIMUM TENSILE STRENGTH OF THREE HUNDRED (300#) LBS. 5. SERVICE PROVIDER SHALL BE GIVEN THE OPPORTUNITY TO INSPECT ALL CONDUIT PRIOR TO BACKFILL.  SERVICE PROVIDER SHALL BE GIVEN THE OPPORTUNITY TO INSPECT ALL CONDUIT PRIOR TO BACKFILL.  THE CONTRACTOR IS RESPONSIBLE FOR ALL REPAIRS SHOULD SERVICE PROVIDER BE UNABLE TO INSTALL ITS CABLE IN A SUITABLE MANNER. 6. TYPICAL CONDUIT SIZES ARE 3-INCH FOR SINGLE PHASE PRIMARY AND  SECONDARY VOLTAGE TYPICAL CONDUIT SIZES ARE 3-INCH FOR SINGLE PHASE PRIMARY AND  SECONDARY VOLTAGE SECONDARY VOLTAGE CABLES, 4-INCH FOR THREE PHASE SECONDARY, AND 5-INCH FOR THREE PHASE PRIMARY.  HOWEVER, SERVICE PROVIDERS MAY REQUIRE DIFFERENT NUMBERS, TYPES AND SIZES OF CONDUIT SERVICE PROVIDERS MAY REQUIRE DIFFERENT NUMBERS, TYPES AND SIZES OF CONDUIT THAN THOSE SHOWN HERE.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING ALL CONDUIT   THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING ALL CONDUIT SIZES, TYPES AND NUMBERS WITH EACH SERVICE PROVIDER PRIOR TO ORDERING THEM.   7. ROUTING OF CONDUIT, LOCATION OF MANHOLES, TRANSFORMERS, CABINETS, HANDHOLES, ETC., SHALL ROUTING OF CONDUIT, LOCATION OF MANHOLES, TRANSFORMERS, CABINETS, HANDHOLES, ETC., SHALL BE DETERMINED BY SERVICE PROVIDER DESIGN PERSONNEL.  THE CONTRACTOR SHALL COORDINATE WITH ALL SERVICE PROVIDERS PRIOR TO THE INSTALLATION OF ANY CONDUIT. 8. ALL CONDUIT INSTALLATIONS MUST CONFORM TO THE CURRENT EDITION OF THE NATIONAL ELECTRIC ALL CONDUIT INSTALLATIONS MUST CONFORM TO THE CURRENT EDITION OF THE NATIONAL ELECTRIC SAFETY CODE, STATE AND LOCAL CODES AND ORDINANCES, AND WHERE APPLICABLE, THE NATIONAL ELECTRIC CODE.  WHERE REQUIRED BY UTILITY PROVIDER, CONDUIT SHALL BE SUPPORTED IN PLACE USING PIPE STANCHIONS PLACED EVERY FIVE (5') FEET ALONG THE CONDUIT RUN. 9. UNDER A BUILDING SLAB THE CONDUIT SHALL BE ENCASED IN 8" OF CONCRETE ON ALL SIDES. UNDER A BUILDING SLAB THE CONDUIT SHALL BE ENCASED IN 8" OF CONCRETE ON ALL SIDES. 10. ALL CONDUIT TERMINATIONS SHALL BE CAPPED TO PREVENT DEBRIS FROM ENTERING CONDUIT.ALL CONDUIT TERMINATIONS SHALL BE CAPPED TO PREVENT DEBRIS FROM ENTERING CONDUIT.
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PROJECT DESCRIPTION 
 
 
The project consists of a two (2) lot subdivision of Marcy Road in Portsmouth, New Hampshire.  The 
applicant proposes to construct a single-family residence with site improvements one of the lots. While 
this 8,820-sf. lot will have frontage on both Pray Street and Partridge Street, the proposed curb cut will 
be located off Partridge Street.  The proposed lot is a vacant grassed lot surrounding by single-family 
residences, some which are owned by the applicant.  
 
The site is partially located with the Flood Hazard Zone AE (elev. 8.3).  The owner/applicant proposes 
to construct a single-family residence for their personal residence.  The proposed finished floor elevation 
will be set at elevation 13.0 feet well above the known Flood Hazard Zone.  The driveway and walkway 
will consist of permeable pavers with underdrain system.  The project has been designed to fit 
harmoniously into the landscape and the neighborhood.  
 
The lot will be serviced by municipal sewer and water.   
 
Stormwater from impervious and other developed areas on the property will be treated by the use of 
stormwater best management practices (BMPs) designed to remove fine particulates and suspended 
sediments.  Permeable pavers, grassed roadside swale, roof dripline filters, plunge pool, and other 
practices will be utilized to achieve the required stormwater management.  Vegetative control measures 
are utilized to the greatest extent possible to address the stormwater quality requirements.   
 
The project team believes that this development concept has been developed with significant sensitivity 
to the environment. 
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CALCULATION METHODS 
 
 
The drainage analysis was completed using HydroCAD v.10.  The program generates runoff 
hydrographs for specified storm distributions and performs reservoir routing using the storage indication 
method.  The criteria used for this drainage analysis are the 2-year, 10-year, 25-year, and 50-year 24-
hour Type III frequency storm events based on 1.15% of the Northeast Regional Climate Center 
“extreme precipitation tables” for the Portsmouth, New Hampshire.   
 
Recommended erosion control measures are based upon the “New Hampshire Stormwater Manual”, 
developed in 2008.   
 
The following modeling conservative data and assumptions were incorporated into the analysis: 
• Model based on 1.15% of the extreme precipitation values published by Cornell/UNH for coastal 

communities. 
• Project area soils and hydrological group are based on NRCS Web Soil Survey mapping.    
• Minimum Tc of 6 minutes SCS TR-55 Urban Hydrology for Small Watersheds indicates that the 

minimum Tc is 0.1 hour or 6 minutes.  The Federal Highway Administration Hydraulic 
Engineering and NHDOT Drainage Design for Highways states that minimum time of 
concentration (Tc) for urbanized areas should not be less than 5-minutes.  Extremely short Tc times 
can lead to improbable runoff values and is not appropriate for design. 

• Analysis is based on the development of Proposed Lot #2 only. 
 
Altus Engineering notes that stormwater modeling is limited in its capacity to precisely predict peak 
flow rates and flood elevations.  Results should not be considered absolute due to the number of 
variables and assumptions involved in the modeling effort.  Surface roughness coefficients (n), entrance 
loss coefficients (ke), velocity factors (kv), time of concentration (Tc), and tail water conditions are 
based on subjective field observations and engineering judgment.  For design purposes, curve numbers 
(CN) describe the average conditions.  However, curve numbers will vary from storm to storm 
depending on the antecedent runoff conditions (ARC).  Modeling to simulate an actual storm event 
requires measurement of the pre-storm ARC to adjust the CN for the event.  Also, higher flood 
elevations than predicted by modeling could occur if drainage channels and culverts are not maintained 
and become blocked by debris before or during the storm event. Siltation, blockage or damage to 
culverts or storm drains will impact flow capacity of the structures.  Structures should be re-evaluated if 
future changes occur within drainage basins. 

 
 



 

 

SUMMARY 
 
Drainage Analysis 
 
The NRCS web soils survey indicates the site consists of Urban land-Canton complex soils, a well-
drained soil.   It is known that this area of the city was built up over time during the colonial period.   
There is evidence that the soil has restrictive layers and is poorly draining, therefore the soil is best 
described as Hydrological Group C.   
 
The pre-development watershed is delineated on the accompanying Sheet W-1, Pre-Development 
Watershed Plan.  The runoff flows to the depression in the southeast corner of the parcel. The point 
of analysis (POA) is a 6” pipe, daylights onto paved surface before flowing to the Piscataqua River.  
In larger storm events, the depression overflows onto Partridge Street.  The flow runs easterly along 
the north side of the street and other parcels owned by the applicant to the river.   
 
The post-development conditions were analyzed at the same discharge points as the pre-
development conditions. The post-development watersheds are delineated on the accompanying 
Sheet WS-2, Post-Development Watershed Plan.  Modifications to the delineated areas and 
associated ground cover were made to sub-catchments to account for the improvements to the 
property.  In the 10-year storm event and greater, the magnitude of flooding is decreased in 
Partridge Street (e.g., a 10-year storm event 0.49 cfs goes down to 0.42 cfs).    
  
A complete summary of the flow conditions and modeling is included in Appendix A.  The 
following compares pre- and post-development peak flow rates at the point of analysis: 
 
 

 
 
 

 2-Year 
Storm  

(3.69 in.) 

10-Year 
Storm  

(5.60 in.) 

25-Year 
Storm  

(7.10 in.) 

50-Year 
Storm  

(8.50 in.) 
   Qout (cfs) Qout (cfs) Qout (cfs) Qout (cfs) 

Discharge  Pre 0.25 0.41 0.46 0.48 
6” pipe Post 0.24 0.63 0.79 0.91 

      
Overflow from Pre 0.00 0.49 1.09 1.58 

Pond 1P Post 0.00 0.42 0.87 1.18 
      

Combined Pre 0.25 0.90 1.55 2.06 
Flow Post 0.24 1.05 1.66 2.03 

 Net Change -0.01 0.15 0.11 0.03 
 
 



 

 

Conclusions 
 
As shown in the summary table, the analysis indicates a minor increase in runoff leaving the site 
which flows directly to the Piscataqua River.  Additionally, the development shows a reduce 
volume of water or flooding potential along Partridge Street. Altus believes that no down gradient 
abutters will be negatively impacted by the proposed development.     
 
This analysis is based on the development of Proposed Lot #2 only.  Any development of 
Proposed Lot #1 is expected to address drainage on-site without increasing flow onto Proposed 
Lot #2. 
 
 
Stormwater Treatment 
 
Stormwater from impervious and other developed areas on the property will be treated by the use of 
stormwater best management practices (BMPs) designed to remove fine particulates and suspended 
sediments.  Permeable pavers, grassed roadside swale, roof dripline filters, plunge pool, and other 
practices will be utilized to achieve the required stormwater management.  Vegetative control 
measures are utilized to the greatest extent possible to address the stormwater quality requirements.   
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PRE-DEVELOPMENT CALCULATIONS 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.324 74 >75% Grass cover, Good, HSG C  (1S)
0.010 89 Gravel roads, HSG C  (1S)
0.009 98 Paved parking, HSG C  (1S)

0.343 75 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=14,947 sf   2.73% Impervious   Runoff Depth>1.32"Subcatchment 1S: (new Subcat)
   Flow Length=185'   Tc=6.0 min   CN=75   Runoff=0.56 cfs  0.038 af

Peak Elev=7.12'  Storage=405 cf   Inflow=0.56 cfs  0.038 afPond 2P: (new Pond)
   Outflow=0.25 cfs  0.036 af

Total Runoff Area = 0.343 ac   Runoff Volume = 0.038 af   Average Runoff Depth = 1.32"
97.27% Pervious = 0.334 ac     2.73% Impervious = 0.009 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 0.56 cfs @ 12.10 hrs,  Volume= 0.038 af,  Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.69"

Area (sf) CN Description
428 89 Gravel roads, HSG C
408 98 Paved parking, HSG C

14,111 74 >75% Grass cover, Good, HSG C
14,947 75 Weighted Average
14,539 97.27% Pervious Area

408 2.73% Impervious Area

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

1.0 135 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.8 185 Total,  Increased to minimum Tc = 6.0 min

Summary for Pond 2P: (new Pond)

Inflow Area = 0.343 ac, 2.73% Impervious,  Inflow Depth > 1.32"    for  2-yr event
Inflow = 0.56 cfs @ 12.10 hrs,  Volume= 0.038 af
Outflow = 0.25 cfs @ 12.34 hrs,  Volume= 0.036 af,  Atten= 55%,  Lag= 14.3 min
Primary = 0.25 cfs @ 12.34 hrs,  Volume= 0.036 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.12' @ 12.34 hrs   Surf.Area= 1,618 sf   Storage= 405 cf

Plug-Flow detention time= 37.3 min calculated for 0.036 af (96% of inflow)
Center-of-Mass det. time= 24.0 min ( 833.6 - 809.7 )

Volume Invert Avail.Storage Storage Description
#1 6.74' 713 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.74 300 0 0
7.00 1,230 199 199
7.30 2,200 514 713

Device Routing     Invert Outlet Devices
#1 Primary 6.74' 6.0"  Round Culvert   

L= 20.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 6.74' / 6.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.20 sf   

#2 Primary 7.20' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
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Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=0.25 cfs @ 12.34 hrs  HW=7.12'   (Free Discharge)
1=Culvert  (Barrel Controls 0.25 cfs @ 2.15 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=14,947 sf   2.73% Impervious   Runoff Depth>2.74"Subcatchment 1S: (new Subcat)
   Flow Length=185'   Tc=6.0 min   CN=75   Runoff=1.16 cfs  0.078 af

Peak Elev=7.28'  Storage=672 cf   Inflow=1.16 cfs  0.078 afPond 2P: (new Pond)
   Outflow=0.92 cfs  0.077 af

Total Runoff Area = 0.343 ac   Runoff Volume = 0.078 af   Average Runoff Depth = 2.74"
97.27% Pervious = 0.334 ac     2.73% Impervious = 0.009 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 1.16 cfs @ 12.09 hrs,  Volume= 0.078 af,  Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
428 89 Gravel roads, HSG C
408 98 Paved parking, HSG C

14,111 74 >75% Grass cover, Good, HSG C
14,947 75 Weighted Average
14,539 97.27% Pervious Area

408 2.73% Impervious Area

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

1.0 135 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.8 185 Total,  Increased to minimum Tc = 6.0 min

Summary for Pond 2P: (new Pond)

Inflow Area = 0.343 ac, 2.73% Impervious,  Inflow Depth > 2.74"    for  10-yr event
Inflow = 1.16 cfs @ 12.09 hrs,  Volume= 0.078 af
Outflow = 0.92 cfs @ 12.17 hrs,  Volume= 0.077 af,  Atten= 21%,  Lag= 4.6 min
Primary = 0.92 cfs @ 12.17 hrs,  Volume= 0.077 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.28' @ 12.17 hrs   Surf.Area= 2,122 sf   Storage= 672 cf

Plug-Flow detention time= 29.0 min calculated for 0.077 af (98% of inflow)
Center-of-Mass det. time= 20.1 min ( 813.4 - 793.3 )

Volume Invert Avail.Storage Storage Description
#1 6.74' 713 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.74 300 0 0
7.00 1,230 199 199
7.30 2,200 514 713

Device Routing     Invert Outlet Devices
#1 Primary 6.74' 6.0"  Round Culvert   

L= 20.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 6.74' / 6.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.20 sf   

#2 Primary 7.20' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
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Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=0.87 cfs @ 12.17 hrs  HW=7.27'   (Free Discharge)
1=Culvert  (Barrel Controls 0.41 cfs @ 2.43 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.46 cfs @ 0.65 fps)



Type III 24-hr  25-yr Rainfall=7.10"5217pre
  Printed  3/18/2022Prepared by {enter your company name here}

Page 9HydroCAD® 10.00-26  s/n 01222  © 2020 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=14,947 sf   2.73% Impervious   Runoff Depth>3.96"Subcatchment 1S: (new Subcat)
   Flow Length=185'   Tc=6.0 min   CN=75   Runoff=1.67 cfs  0.113 af

Peak Elev=7.34'  Storage=713 cf   Inflow=1.67 cfs  0.113 afPond 2P: (new Pond)
   Outflow=1.79 cfs  0.111 af

Total Runoff Area = 0.343 ac   Runoff Volume = 0.113 af   Average Runoff Depth = 3.96"
97.27% Pervious = 0.334 ac     2.73% Impervious = 0.009 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 1.67 cfs @ 12.09 hrs,  Volume= 0.113 af,  Depth> 3.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=7.10"

Area (sf) CN Description
428 89 Gravel roads, HSG C
408 98 Paved parking, HSG C

14,111 74 >75% Grass cover, Good, HSG C
14,947 75 Weighted Average
14,539 97.27% Pervious Area

408 2.73% Impervious Area

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

1.0 135 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.8 185 Total,  Increased to minimum Tc = 6.0 min

Summary for Pond 2P: (new Pond)

Inflow Area = 0.343 ac, 2.73% Impervious,  Inflow Depth > 3.96"    for  25-yr event
Inflow = 1.67 cfs @ 12.09 hrs,  Volume= 0.113 af
Outflow = 1.79 cfs @ 12.11 hrs,  Volume= 0.111 af,  Atten= 0%,  Lag= 0.8 min
Primary = 1.79 cfs @ 12.11 hrs,  Volume= 0.111 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.34' @ 12.11 hrs   Surf.Area= 2,200 sf   Storage= 713 cf

Plug-Flow detention time= 24.7 min calculated for 0.111 af (98% of inflow)
Center-of-Mass det. time= 17.5 min ( 802.3 - 784.8 )

Volume Invert Avail.Storage Storage Description
#1 6.74' 713 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.74 300 0 0
7.00 1,230 199 199
7.30 2,200 514 713

Device Routing     Invert Outlet Devices
#1 Primary 6.74' 6.0"  Round Culvert   

L= 20.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 6.74' / 6.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.20 sf   

#2 Primary 7.20' 10.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
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Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=1.71 cfs @ 12.11 hrs  HW=7.34'   (Free Discharge)
1=Culvert  (Barrel Controls 0.46 cfs @ 2.50 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.25 cfs @ 0.90 fps)
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.221 74 >75% Grass cover, Good, HSG C  (3S, 10S, 11S, 12S, 13S)
0.010 89 Gravel roads, HSG C  (3S, 10S)
0.076 98 Roofs, HSG C  (3S, 10S, 11S, 12S, 13S)
0.036 98 Unconnected pavers, HSG C  (3S, 11S, 12S, 13S)

0.343 82 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 2R 6.85 6.75 20.0 0.0050 0.013 8.0 0.0 0.0
2 1P 6.74 6.64 20.0 0.0050 0.012 6.0 0.0 0.0
3 3P 7.50 7.00 50.0 0.0100 0.012 4.0 0.0 0.0
4 4P 7.25 7.00 25.0 0.0100 0.012 4.0 0.0 0.0
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 0.014 af,  Depth> 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.69"

Area (sf) CN Description
171 89 Gravel roads, HSG C

1,435 98 Roofs, HSG C
1,622 74 >75% Grass cover, Good, HSG C

* 172 98 Unconnected pavers, HSG C
3,400 86 Weighted Average
1,793 52.74% Pervious Area
1,607 47.26% Impervious Area

172 10.70% Unconnected

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 100 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.5 150 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 10S: (new Subcat)

Runoff = 0.24 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.69"

Area (sf) CN Description
257 89 Gravel roads, HSG C
294 98 Roofs, HSG C

5,689 74 >75% Grass cover, Good, HSG C
6,240 76 Weighted Average
5,946 95.29% Pervious Area

294 4.71% Impervious Area

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 100 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.5 150 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 11S: (new Subcat)

Runoff = 0.07 cfs @ 12.09 hrs,  Volume= 0.005 af,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.69"

Area (sf) CN Description
* 610 98 Unconnected pavers, HSG C

220 98 Roofs, HSG C
113 74 >75% Grass cover, Good, HSG C
943 95 Weighted Average
113 11.98% Pervious Area
830 88.02% Impervious Area
610 73.49% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 12S: (new Subcat)

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.69"

Area (sf) CN Description
* 708 98 Unconnected pavers, HSG C

195 98 Roofs, HSG C
126 74 >75% Grass cover, Good, HSG C

1,029 95 Weighted Average
126 12.24% Pervious Area
903 87.76% Impervious Area
708 78.41% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 13S: (new Subcat)

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 0.012 af,  Depth> 1.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-yr Rainfall=3.69"
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Area (sf) CN Description
* 93 98 Unconnected pavers, HSG C

1,092 98 Roofs, HSG C
2,074 74 >75% Grass cover, Good, HSG C

77 98 Roofs, HSG C
3,336 83 Weighted Average
2,074 62.17% Pervious Area
1,262 37.83% Impervious Area

93 7.37% Unconnected

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

6.0 Direct Entry, 

Summary for Reach 2R: 8" Culvert

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[80] Warning: Exceeded Pond 2P by 0.04' @ 9.75 hrs (0.01 cfs 0.001 af) 

Inflow Area = 0.189 ac, 24.68% Impervious,  Inflow Depth > 1.75"    for  2-yr event
Inflow = 0.33 cfs @ 12.12 hrs,  Volume= 0.027 af
Outflow = 0.33 cfs @ 12.12 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.29 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 3 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 0.85 cfs

8.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 20.0'   Slope= 0.0050 '/'
Inlet Invert= 6.85',  Outlet Invert= 6.75'

Summary for Reach 4R: (new Reach)

Inflow Area = 0.155 ac, 42.59% Impervious,  Inflow Depth > 1.99"    for  2-yr event
Inflow = 0.29 cfs @ 12.11 hrs,  Volume= 0.026 af
Outflow = 0.29 cfs @ 12.11 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.43 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.55 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.33'  Flow Area= 0.7 sf,  Capacity= 1.59 cfs

3.00'  x  0.33'  deep Parabolic Channel,  n= 0.022  Earth, clean & straight
Length= 1.0'   Slope= 0.0100 '/'
Inlet Invert= 6.66',  Outlet Invert= 6.65'

‡

Summary for Pond 1P: (new Pond)

[92] Warning: Device #3 is above defined storage

Inflow Area = 0.077 ac, 37.83% Impervious,  Inflow Depth > 1.88"    for  2-yr event
Inflow = 0.18 cfs @ 12.09 hrs,  Volume= 0.012 af
Outflow = 0.11 cfs @ 12.22 hrs,  Volume= 0.012 af,  Atten= 41%,  Lag= 7.5 min
Primary = 0.11 cfs @ 12.22 hrs,  Volume= 0.012 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 6.98' @ 12.22 hrs   Surf.Area= 660 sf   Storage= 103 cf

Plug-Flow detention time= 26.0 min calculated for 0.012 af (98% of inflow)
Center-of-Mass det. time= 18.2 min ( 809.0 - 790.7 )

Volume Invert Avail.Storage Storage Description
#1 6.74' 567 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.74 200 0 0
7.00 700 117 117
7.50 1,100 450 567

Device Routing     Invert Outlet Devices
#1 Primary 6.74' 6.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 6.74' / 6.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 6.74' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 7.54' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=0.10 cfs @ 12.22 hrs  HW=6.98'  TW=6.79'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.10 cfs @ 1.65 fps)

2=Orifice/Grate  (Passes 0.10 cfs of 0.11 cfs potential flow)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 2P: (new Pond)

Inflow Area = 0.143 ac, 4.71% Impervious,  Inflow Depth > 1.39"    for  2-yr event
Inflow = 0.24 cfs @ 12.10 hrs,  Volume= 0.017 af
Outflow = 0.21 cfs @ 12.12 hrs,  Volume= 0.016 af,  Atten= 14%,  Lag= 1.7 min
Primary = 0.21 cfs @ 12.12 hrs,  Volume= 0.016 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.19' @ 12.16 hrs   Surf.Area= 134 sf   Storage= 40 cf

Plug-Flow detention time= 4.9 min calculated for 0.016 af (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 810.7 - 807.4 )

Volume Invert Avail.Storage Storage Description
#1 6.85' 108 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.85 35 0 0
7.00 80 9 9
7.60 250 99 108

Device Routing     Invert Outlet Devices
#1 Primary 6.85' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 7.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.18 cfs @ 12.12 hrs  HW=7.18'  TW=7.13'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.18 cfs @ 1.03 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=6.85'  TW=6.74'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 3P: Permeable Pavers

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.022 ac, 88.02% Impervious,  Inflow Depth > 2.95"    for  2-yr event
Inflow = 0.07 cfs @ 12.09 hrs,  Volume= 0.005 af
Outflow = 0.05 cfs @ 12.17 hrs,  Volume= 0.005 af,  Atten= 26%,  Lag= 4.7 min
Primary = 0.05 cfs @ 12.17 hrs,  Volume= 0.005 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 7.66' @ 12.17 hrs   Surf.Area= 610 sf   Storage= 39 cf

Plug-Flow detention time= 33.5 min calculated for 0.005 af (97% of inflow)
Center-of-Mass det. time= 23.2 min ( 773.6 - 750.4 )

Volume Invert Avail.Storage Storage Description
#1 7.50' 366 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
7.50 610 0.0 0 0
9.00 610 40.0 366 366

Device Routing     Invert Outlet Devices
#1 Primary 7.50' 4.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.50' / 7.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.05 cfs @ 12.17 hrs  HW=7.66'  TW=7.13'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.05 cfs @ 1.90 fps)

Summary for Pond 4P: Permeable Pavers

[82] Warning: Early inflow requires earlier time span
[44] Hint: Outlet device #1 is below defined storage

Inflow Area = 0.024 ac, 87.76% Impervious,  Inflow Depth > 2.95"    for  2-yr event
Inflow = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af
Outflow = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.50' @ 12.10 hrs   Surf.Area= 708 sf   Storage= 0 cf

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

Volume Invert Avail.Storage Storage Description
#1 7.50' 425 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
7.50 708 0.0 0 0
9.00 708 40.0 425 425

Device Routing     Invert Outlet Devices
#1 Primary 7.25' 4.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.25' / 7.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.09 sf   
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Primary OutFlow  Max=0.11 cfs @ 12.09 hrs  HW=7.50'  TW=7.13'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.11 cfs @ 2.21 fps)
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth> 3.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
171 89 Gravel roads, HSG C

1,435 98 Roofs, HSG C
1,622 74 >75% Grass cover, Good, HSG C

* 172 98 Unconnected pavers, HSG C
3,400 86 Weighted Average
1,793 52.74% Pervious Area
1,607 47.26% Impervious Area

172 10.70% Unconnected

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 100 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.5 150 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 10S: (new Subcat)

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.034 af,  Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
257 89 Gravel roads, HSG C
294 98 Roofs, HSG C

5,689 74 >75% Grass cover, Good, HSG C
6,240 76 Weighted Average
5,946 95.29% Pervious Area

294 4.71% Impervious Area

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 100 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.5 150 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 11S: (new Subcat)

Runoff = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 610 98 Unconnected pavers, HSG C

220 98 Roofs, HSG C
113 74 >75% Grass cover, Good, HSG C
943 95 Weighted Average
113 11.98% Pervious Area
830 88.02% Impervious Area
610 73.49% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 12S: (new Subcat)

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 708 98 Unconnected pavers, HSG C

195 98 Roofs, HSG C
126 74 >75% Grass cover, Good, HSG C

1,029 95 Weighted Average
126 12.24% Pervious Area
903 87.76% Impervious Area
708 78.41% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 13S: (new Subcat)

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.022 af,  Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"
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Area (sf) CN Description
* 93 98 Unconnected pavers, HSG C

1,092 98 Roofs, HSG C
2,074 74 >75% Grass cover, Good, HSG C

77 98 Roofs, HSG C
3,336 83 Weighted Average
2,074 62.17% Pervious Area
1,262 37.83% Impervious Area

93 7.37% Unconnected

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

6.0 Direct Entry, 

Summary for Reach 2R: 8" Culvert

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[80] Warning: Exceeded Pond 2P by 0.03' @ 8.10 hrs (0.00 cfs 0.001 af) 

Inflow Area = 0.189 ac, 24.68% Impervious,  Inflow Depth > 3.27"    for  10-yr event
Inflow = 0.63 cfs @ 12.11 hrs,  Volume= 0.051 af
Outflow = 0.63 cfs @ 12.12 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.68 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 5 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 0.85 cfs

8.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 20.0'   Slope= 0.0050 '/'
Inlet Invert= 6.85',  Outlet Invert= 6.75'

Summary for Reach 4R: (new Reach)

Inflow Area = 0.155 ac, 42.59% Impervious,  Inflow Depth > 3.62"    for  10-yr event
Inflow = 0.51 cfs @ 12.10 hrs,  Volume= 0.047 af
Outflow = 0.51 cfs @ 12.10 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.71 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.63 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 0.33'  Flow Area= 0.7 sf,  Capacity= 1.59 cfs

3.00'  x  0.33'  deep Parabolic Channel,  n= 0.022  Earth, clean & straight
Length= 1.0'   Slope= 0.0100 '/'
Inlet Invert= 6.66',  Outlet Invert= 6.65'

‡

Summary for Pond 1P: (new Pond)

[92] Warning: Device #3 is above defined storage

Inflow Area = 0.077 ac, 37.83% Impervious,  Inflow Depth > 3.50"    for  10-yr event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.022 af
Outflow = 0.18 cfs @ 12.22 hrs,  Volume= 0.022 af,  Atten= 45%,  Lag= 8.0 min
Primary = 0.18 cfs @ 12.22 hrs,  Volume= 0.022 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.09' @ 12.22 hrs   Surf.Area= 772 sf   Storage= 183 cf

Plug-Flow detention time= 22.5 min calculated for 0.022 af (99% of inflow)
Center-of-Mass det. time= 16.8 min ( 793.1 - 776.3 )

Volume Invert Avail.Storage Storage Description
#1 6.74' 567 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.74 200 0 0
7.00 700 117 117
7.50 1,100 450 567

Device Routing     Invert Outlet Devices
#1 Primary 6.74' 6.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 6.74' / 6.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 6.74' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 7.54' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=0.18 cfs @ 12.22 hrs  HW=7.09'  TW=6.83'   (Dynamic Tailwater)
1=Culvert  (Passes 0.18 cfs of 0.20 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.18 cfs @ 2.05 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 2P: (new Pond)

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=12)

Inflow Area = 0.143 ac, 4.71% Impervious,  Inflow Depth > 2.83"    for  10-yr event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.034 af
Outflow = 0.45 cfs @ 12.11 hrs,  Volume= 0.034 af,  Atten= 11%,  Lag= 1.2 min
Primary = 0.45 cfs @ 12.11 hrs,  Volume= 0.034 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.36' @ 12.15 hrs   Surf.Area= 183 sf   Storage= 69 cf

Plug-Flow detention time= 3.9 min calculated for 0.034 af (99% of inflow)
Center-of-Mass det. time= 2.9 min ( 794.2 - 791.3 )

Volume Invert Avail.Storage Storage Description
#1 6.85' 108 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.85 35 0 0
7.00 80 9 9
7.60 250 99 108

Device Routing     Invert Outlet Devices
#1 Primary 6.85' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 7.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.37 cfs @ 12.11 hrs  HW=7.35'  TW=7.27'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.37 cfs @ 1.32 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=6.85'  TW=6.74'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 3P: Permeable Pavers

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.022 ac, 88.02% Impervious,  Inflow Depth > 4.71"    for  10-yr event
Inflow = 0.11 cfs @ 12.09 hrs,  Volume= 0.009 af
Outflow = 0.08 cfs @ 12.16 hrs,  Volume= 0.008 af,  Atten= 26%,  Lag= 4.6 min
Primary = 0.08 cfs @ 12.16 hrs,  Volume= 0.008 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.72' @ 12.16 hrs   Surf.Area= 610 sf   Storage= 53 cf

Plug-Flow detention time= 27.3 min calculated for 0.008 af (98% of inflow)
Center-of-Mass det. time= 19.1 min ( 762.3 - 743.2 )

Volume Invert Avail.Storage Storage Description
#1 7.50' 366 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
7.50 610 0.0 0 0
9.00 610 40.0 366 366

Device Routing     Invert Outlet Devices
#1 Primary 7.50' 4.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.50' / 7.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.08 cfs @ 12.16 hrs  HW=7.72'  TW=7.25'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.08 cfs @ 2.00 fps)

Summary for Pond 4P: Permeable Pavers

[82] Warning: Early inflow requires earlier time span
[44] Hint: Outlet device #1 is below defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=75)

Inflow Area = 0.024 ac, 87.76% Impervious,  Inflow Depth > 4.71"    for  10-yr event
Inflow = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af
Outflow = 0.11 cfs @ 12.07 hrs,  Volume= 0.009 af,  Atten= 8%,  Lag= 0.0 min
Primary = 0.11 cfs @ 12.07 hrs,  Volume= 0.009 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.51' @ 12.14 hrs   Surf.Area= 708 sf   Storage= 3 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.5 min ( 743.8 - 743.2 )

Volume Invert Avail.Storage Storage Description
#1 7.50' 425 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
7.50 708 0.0 0 0
9.00 708 40.0 425 425

Device Routing     Invert Outlet Devices
#1 Primary 7.25' 4.0"  Round Culvert   
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L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.25' / 7.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.10 cfs @ 12.07 hrs  HW=7.50'  TW=7.25'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.10 cfs @ 2.00 fps)
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 0.47 cfs @ 12.09 hrs,  Volume= 0.034 af,  Depth> 5.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=7.10"

Area (sf) CN Description
171 89 Gravel roads, HSG C

1,435 98 Roofs, HSG C
1,622 74 >75% Grass cover, Good, HSG C

* 172 98 Unconnected pavers, HSG C
3,400 86 Weighted Average
1,793 52.74% Pervious Area
1,607 47.26% Impervious Area

172 10.70% Unconnected

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 100 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.5 150 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 10S: (new Subcat)

Runoff = 0.71 cfs @ 12.09 hrs,  Volume= 0.049 af,  Depth> 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=7.10"

Area (sf) CN Description
257 89 Gravel roads, HSG C
294 98 Roofs, HSG C

5,689 74 >75% Grass cover, Good, HSG C
6,240 76 Weighted Average
5,946 95.29% Pervious Area

294 4.71% Impervious Area

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

3.8 50 0.0440 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 100 0.0220 2.22 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.5 150 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment 11S: (new Subcat)

Runoff = 0.15 cfs @ 12.09 hrs,  Volume= 0.011 af,  Depth> 6.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=7.10"

Area (sf) CN Description
* 610 98 Unconnected pavers, HSG C

220 98 Roofs, HSG C
113 74 >75% Grass cover, Good, HSG C
943 95 Weighted Average
113 11.98% Pervious Area
830 88.02% Impervious Area
610 73.49% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 12S: (new Subcat)

Runoff = 0.16 cfs @ 12.09 hrs,  Volume= 0.012 af,  Depth> 6.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=7.10"

Area (sf) CN Description
* 708 98 Unconnected pavers, HSG C

195 98 Roofs, HSG C
126 74 >75% Grass cover, Good, HSG C

1,029 95 Weighted Average
126 12.24% Pervious Area
903 87.76% Impervious Area
708 78.41% Unconnected

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

6.0 Direct Entry, 

Summary for Subcatchment 13S: (new Subcat)

Runoff = 0.44 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth> 4.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-yr Rainfall=7.10"
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Area (sf) CN Description
* 93 98 Unconnected pavers, HSG C

1,092 98 Roofs, HSG C
2,074 74 >75% Grass cover, Good, HSG C

77 98 Roofs, HSG C
3,336 83 Weighted Average
2,074 62.17% Pervious Area
1,262 37.83% Impervious Area

93 7.37% Unconnected

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

6.0 Direct Entry, 

Summary for Reach 2R: 8" Culvert

[52] Hint: Inlet/Outlet conditions not evaluated
[82] Warning: Early inflow requires earlier time span
[80] Warning: Exceeded Pond 2P by 0.03' @ 7.05 hrs (0.00 cfs 0.001 af) 

Inflow Area = 0.189 ac, 24.68% Impervious,  Inflow Depth > 4.54"    for  25-yr event
Inflow = 0.85 cfs @ 12.11 hrs,  Volume= 0.071 af
Outflow = 0.85 cfs @ 12.11 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.79 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.15 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 6 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 0.85 cfs

8.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 20.0'   Slope= 0.0050 '/'
Inlet Invert= 6.85',  Outlet Invert= 6.75'

Summary for Reach 4R: (new Reach)

Inflow Area = 0.155 ac, 42.59% Impervious,  Inflow Depth > 4.97"    for  25-yr event
Inflow = 0.66 cfs @ 12.10 hrs,  Volume= 0.064 af
Outflow = 0.66 cfs @ 12.10 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.85 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.70 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 0.33'  Flow Area= 0.7 sf,  Capacity= 1.59 cfs

3.00'  x  0.33'  deep Parabolic Channel,  n= 0.022  Earth, clean & straight
Length= 1.0'   Slope= 0.0100 '/'
Inlet Invert= 6.66',  Outlet Invert= 6.65'

‡

Summary for Pond 1P: (new Pond)

[92] Warning: Device #3 is above defined storage

Inflow Area = 0.077 ac, 37.83% Impervious,  Inflow Depth > 4.84"    for  25-yr event
Inflow = 0.44 cfs @ 12.09 hrs,  Volume= 0.031 af
Outflow = 0.22 cfs @ 12.25 hrs,  Volume= 0.030 af,  Atten= 50%,  Lag= 9.4 min
Primary = 0.22 cfs @ 12.25 hrs,  Volume= 0.030 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.19' @ 12.25 hrs   Surf.Area= 849 sf   Storage= 261 cf

Plug-Flow detention time= 21.7 min calculated for 0.030 af (98% of inflow)
Center-of-Mass det. time= 16.9 min ( 785.4 - 768.5 )

Volume Invert Avail.Storage Storage Description
#1 6.74' 567 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.74 200 0 0
7.00 700 117 117
7.50 1,100 450 567

Device Routing     Invert Outlet Devices
#1 Primary 6.74' 6.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 6.74' / 6.64'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 6.74' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 7.54' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=0.22 cfs @ 12.25 hrs  HW=7.19'  TW=6.84'   (Dynamic Tailwater)
1=Culvert  (Passes 0.22 cfs of 0.30 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.22 cfs @ 2.54 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 2P: (new Pond)

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=5)

Inflow Area = 0.143 ac, 4.71% Impervious,  Inflow Depth > 4.07"    for  25-yr event
Inflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.049 af
Outflow = 0.64 cfs @ 12.11 hrs,  Volume= 0.048 af,  Atten= 10%,  Lag= 1.0 min
Primary = 0.64 cfs @ 12.11 hrs,  Volume= 0.048 af
Secondary = 0.01 cfs @ 12.15 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.51' @ 12.15 hrs   Surf.Area= 223 sf   Storage= 92 cf

Plug-Flow detention time= 3.5 min calculated for 0.048 af (100% of inflow)
Center-of-Mass det. time= 2.7 min ( 785.6 - 782.9 )

Volume Invert Avail.Storage Storage Description
#1 6.85' 108 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
6.85 35 0 0
7.00 80 9 9
7.60 250 99 108

Device Routing     Invert Outlet Devices
#1 Primary 6.85' 8.0" Vert. Orifice/Grate    C= 0.600   
#2 Secondary 7.50' 10.0' long  x 12.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.49 cfs @ 12.11 hrs  HW=7.47'  TW=7.39'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.49 cfs @ 1.44 fps)

Secondary OutFlow  Max=0.01 cfs @ 12.15 hrs  HW=7.51'  TW=7.16'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.01 cfs @ 0.19 fps)

Summary for Pond 3P: Permeable Pavers

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.022 ac, 88.02% Impervious,  Inflow Depth > 6.09"    for  25-yr event
Inflow = 0.15 cfs @ 12.09 hrs,  Volume= 0.011 af
Outflow = 0.11 cfs @ 12.18 hrs,  Volume= 0.011 af,  Atten= 27%,  Lag= 5.7 min
Primary = 0.11 cfs @ 12.18 hrs,  Volume= 0.011 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.76' @ 12.17 hrs   Surf.Area= 610 sf   Storage= 65 cf

Plug-Flow detention time= 24.4 min calculated for 0.011 af (98% of inflow)
Center-of-Mass det. time= 17.2 min ( 757.4 - 740.2 )

Volume Invert Avail.Storage Storage Description
#1 7.50' 366 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
7.50 610 0.0 0 0
9.00 610 40.0 366 366

Device Routing     Invert Outlet Devices
#1 Primary 7.50' 4.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.50' / 7.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.11 cfs @ 12.18 hrs  HW=7.76'  TW=7.34'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.11 cfs @ 2.04 fps)

Summary for Pond 4P: Permeable Pavers

[82] Warning: Early inflow requires earlier time span
[44] Hint: Outlet device #1 is below defined storage
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=75)

Inflow Area = 0.024 ac, 87.76% Impervious,  Inflow Depth > 6.09"    for  25-yr event
Inflow = 0.16 cfs @ 12.09 hrs,  Volume= 0.012 af
Outflow = 0.12 cfs @ 12.20 hrs,  Volume= 0.012 af,  Atten= 27%,  Lag= 7.1 min
Primary = 0.12 cfs @ 12.20 hrs,  Volume= 0.012 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 7.56' @ 12.17 hrs   Surf.Area= 708 sf   Storage= 16 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.7 min ( 740.9 - 740.2 )

Volume Invert Avail.Storage Storage Description
#1 7.50' 425 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
7.50 708 0.0 0 0
9.00 708 40.0 425 425

Device Routing     Invert Outlet Devices
#1 Primary 7.25' 4.0"  Round Culvert   
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L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 7.25' / 7.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.12 cfs @ 12.20 hrs  HW=7.55'  TW=7.32'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.12 cfs @ 1.98 fps)





 

 

 
 
 
 
 
 
 

APPENDIX B: 
 

HYDROLOGICAL DATA



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

Smoothing Yes

State

Location

Longitude 70.714 degrees West

Latitude 43.061 degrees North

Elevation 0 feet

Date/Time Fri, 30 Jul 2021 14:38:04 -0400

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

1yr 0.26 0.40 0.50 0.65 0.81 1.04 1yr 0.70 0.98 1.21 1.56 2.03 2.66 2.93 1yr 2.35 2.82 3.23 3.95 4.56 1yr

2yr 0.32 0.50 0.62 0.82 1.03 1.30 2yr 0.89 1.19 1.52 1.94 2.49 3.21 3.58 2yr 2.84 3.44 3.94 4.69 5.33 2yr

5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.44 3.14 4.07 4.58 5yr 3.60 4.41 5.05 5.94 6.71 5yr

10yr 0.42 0.65 0.83 1.12 1.46 1.90 10yr 1.26 1.74 2.24 2.90 3.76 4.87 5.53 10yr 4.31 5.32 6.10 7.12 7.98 10yr

25yr 0.48 0.77 0.98 1.35 1.79 2.36 25yr 1.55 2.16 2.80 3.65 4.75 6.17 7.10 25yr 5.46 6.83 7.82 9.04 10.05 25yr

50yr 0.54 0.87 1.11 1.56 2.10 2.79 50yr 1.81 2.55 3.32 4.35 5.68 7.39 8.59 50yr 6.54 8.26 9.45 10.83 11.97 50yr

100yr 0.60 0.98 1.26 1.79 2.45 3.30 100yr 2.12 3.01 3.95 5.20 6.80 8.85 10.38 100yr 7.83 9.98 11.41 12.98 14.27 100yr

200yr 0.69 1.12 1.45 2.08 2.87 3.89 200yr 2.48 3.56 4.67 6.18 8.11 10.60 12.55 200yr 9.38 12.07 13.79 15.57 17.01 200yr

500yr 0.82 1.34 1.75 2.53 3.54 4.84 500yr 3.05 4.44 5.84 7.78 10.27 13.48 16.14 500yr 11.93 15.52 17.73 19.81 21.47 500yr

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

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.62 0.86 0.93 1.34 1.71 2.27 2.46 1yr 2.01 2.36 2.88 3.24 3.95 1yr

2yr 0.31 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.81 2.33 3.07 3.45 2yr 2.72 3.31 3.83 4.55 5.11 2yr

5yr 0.35 0.54 0.67 0.92 1.17 1.40 5yr 1.01 1.37 1.61 2.11 2.72 3.78 4.17 5yr 3.34 4.01 4.72 5.52 6.22 5yr

10yr 0.39 0.59 0.74 1.03 1.33 1.60 10yr 1.15 1.57 1.80 2.37 3.04 4.36 4.83 10yr 3.86 4.64 5.42 6.39 7.17 10yr

25yr 0.44 0.67 0.83 1.19 1.56 1.90 25yr 1.35 1.86 2.10 2.73 3.50 4.80 5.83 25yr 4.25 5.61 6.60 7.75 8.64 25yr

50yr 0.48 0.73 0.91 1.31 1.76 2.16 50yr 1.52 2.11 2.35 3.04 3.88 5.44 6.72 50yr 4.82 6.46 7.65 8.98 9.97 50yr

100yr 0.53 0.81 1.01 1.46 2.00 2.46 100yr 1.73 2.41 2.63 3.36 4.28 6.14 7.73 100yr 5.44 7.44 8.85 10.43 11.51 100yr

200yr 0.59 0.88 1.12 1.62 2.26 2.80 200yr 1.95 2.74 2.94 3.72 4.69 6.92 8.90 200yr 6.12 8.56 10.23 12.13 13.31 200yr

500yr 0.68 1.01 1.30 1.89 2.68 3.35 500yr 2.32 3.27 3.42 4.22 5.31 8.09 10.71 500yr 7.16 10.30 12.39 14.84 16.14 500yr

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

1yr 0.29 0.44 0.54 0.73 0.89 1.09 1yr 0.77 1.06 1.27 1.74 2.20 2.96 3.19 1yr 2.62 3.06 3.57 4.36 5.02 1yr

2yr 0.34 0.52 0.64 0.87 1.07 1.27 2yr 0.93 1.25 1.48 1.96 2.52 3.41 3.72 2yr 3.02 3.58 4.11 4.85 5.61 2yr

5yr 0.40 0.62 0.77 1.06 1.34 1.63 5yr 1.16 1.60 1.89 2.55 3.27 4.35 5.00 5yr 3.85 4.81 5.39 6.41 7.19 5yr

10yr 0.47 0.72 0.90 1.25 1.62 1.99 10yr 1.40 1.95 2.30 3.13 3.99 5.34 6.25 10yr 4.73 6.01 6.89 7.89 8.81 10yr

25yr 0.58 0.89 1.10 1.57 2.07 2.60 25yr 1.79 2.54 2.98 4.10 5.22 7.67 8.43 25yr 6.79 8.10 9.28 10.41 11.48 25yr

50yr 0.68 1.04 1.29 1.85 2.50 3.17 50yr 2.15 3.10 3.63 5.05 6.43 9.59 10.58 50yr 8.48 10.17 11.64 12.82 14.06 50yr

100yr 0.80 1.21 1.52 2.20 3.01 3.87 100yr 2.60 3.78 4.42 6.23 7.92 11.97 13.28 100yr 10.59 12.77 14.60 15.83 17.21 100yr

200yr 0.94 1.42 1.80 2.60 3.63 4.73 200yr 3.13 4.63 5.41 7.69 9.77 14.99 16.68 200yr 13.26 16.04 18.35 19.54 21.06 200yr

500yr 1.18 1.75 2.25 3.27 4.65 6.16 500yr 4.01 6.02 7.03 10.19 12.92 20.19 22.57 500yr 17.87 21.71 24.83 25.78 27.52 500yr
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445 Marcy Street, LLC 
(Gail and James Sanders) 

445 Marcy Street 
Portsmouth, NH 

 
Stormwater Management Program 

 
 

Stormwater Management / BMP Facilities Maintenance Plan 
 
 

Proper construction, inspection, maintenance, and repair are key elements in maintaining a 
successful stormwater management program on a developed property.  Routine inspections 
ensure permit compliance and reduces the potential for deterioration of infrastructure or reduced 
water quality.  Maintenance personnel must be qualified to properly maintain stormwater 
management facilities.  Inadequately trained personnel can cause additional problems resulting in 
additional maintenance costs. 

 
For the purpose of this Stormwater Management Program, a significant rainfall event is 
considered an event of three (3) inches in a 24-hour period or 0.5 inches in a one-hour period.  It 
is anticipated that a short, intense event is likely to have a higher potential of erosion for this site 
than a longer, high volume event. 
 
The following provides a list of recommendations and guidelines for managing the stormwater 
facilities.   
 
MANICURED LANDSCAPED AREAS - LITTER CONTROL 
 
Function – Landscaped areas tend to filter debris and contaminates that may block drainage 
systems and pollute the surface and ground waters. 
 
Maintenance  
• Litter Control and lawn maintenance involves removing litter such as trash, leaves, lawn 

clippings, pet wastes, oil and chemicals from streets, parking lots, and lawns before materials 
are transported into surface waters. 

• Litter control shall be implemented as part of the ground’s maintenance program.    



  Page 2 of 3 

 
 
Gail & James Sanders Residence  5217.SWM.Maint.Plan.doc 
Monitoring Programs and Maintenance Manual  April 2022 
 
 

MANICURED LANDSCAPED AREAS - FERTILIZER MANAGEMENT 
 

Function – Fertilizer management involves controlling the rate, timing, and method of fertilizer 
application so that the nutrients are taken up by the plants thereby reducing the chance of 
polluting the surface and ground waters.  Fertilizer management can be effective in reducing the 
amounts of phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.  Soil 
tests shall be conducted to determine fertilizer application rates.  
 
Maintenance  
• Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 

requirements and follow the recommendations. 
• Do not apply fertilizer to frozen ground. 
• Clean up any fertilizer spills. 
• Do not allow fertilizer to be broadcast into water bodies. 
• When fertilizing a lawn, water thoroughly, but do not create a situation where water runs off 

the surface of the lawn. 
 
 
PERMEABLE PAVERS 
 
Function – Pavers are designed to capture rainwater runoff containing suspended solids, 
nutrients and pollutants.  These systems require periodic maintenance to insure infiltration and 
storage capacity.  
 
Maintenance  
• Permeable pavers should be observed periodically during rain events for proper water 

infiltration into the system and inspected at least once per year to verify water flow and 
exfiltration.  Sediment and debris should be removed from the joint/void opening to increase 
infiltration through light vacuuming on a semi-annual basic.  

 
 
DE-ICING CHEMICAL USE AND STORAGE 
 
Function – Salt and sand is used for de-icing of walkways, parking lots and drives.  Care shall be 
taken to prevent the over-application of salt for melting ice. 
 
Maintenance  
• Proper storage of salt is critical.  Salt is highly water-soluble.  Contamination of wetlands and 

other sensitive areas can occur when salt is stored in open areas.  Salt shall always be stored 
in a building   

• When parking lots and walkways are free of snow and ice, they shall be swept clean.  
Disposal of sweepings shall be at a solid waste disposal facility. 
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CULVERTS AND DRAINAGE PIPES 
 
Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas.   
 
Maintenance  
Culverts and drainage pipes shall be inspected semi-annually, or more often as needed, for 
accumulation of debris and structural integrity.  Leaves and other debris shall be removed from 
the inlet and outlet to insure the functionality of drainage structures.  Debris shall be disposed of 
on site where it will not concentrate back at the drainage structures or at a solid waste disposal 
facility. 
 
 
GENERAL CLEAN UP  
 
Upon completion of the project, the contractor shall remove all temporary stormwater structures 
(i.e., temporary stone check dams, silt fence, temporary diversion swales, catch basin inlet 
basket, etc.).  Any sediment deposits remaining in place after the silt fence or filter barrier is no 
longer required shall be dressed to conform to the existing grade, prepared, and seeded.  Remove 
any sediment in catch basins and clean drain pipes that may have accumulated during 
construction. 
 
Once in operation, all paved areas of the site should be swept at least once annually, preferably at 
the end of winter prior to significant spring rains. 
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An Equal Opportunity Employer 

February 14, 2022 
 
Portsmouth Planning Board 
1 Junkins Ave 
Portsmouth, NH 03801 
 
SUBJECT: Drive-Thru Conditional Use Request 
   Granite State Convenience 
   Proposed Retail Motor Fuel Outlet 
   2255 Lafayette Road  
   Map 272 Lot 3 
 
 
Dear Members of the Portsmouth Planning Board: 
 

On behalf of Granite State Convenience Greenman-Pedersen, Inc. (GPI) is hereby requesting a 
Conditional Use Permit from the Portsmouth Planning Board for the following: 

• Section 10.440  to allow a drive-thru in the Gateway Corridor (G1) Zone 
The project site consists of one parcel identified as Map 272 Lot 3 which totals approximately 2.571 acres. 

The site is bordered by Lafayette Road (Route 1) to the northwest, commercial properties to the northeast and 
southwest and wooded areas containing wetlands to the south and southeast.  The site is previously developed 
and contains a Burger King restaurant with drive-thru, which is currently not in use, and associated paved 
parking lot and driveways to Lafayette Road. The majority of the lot is paved and on-site drainage structures are 
limited to a single catch basin in the landscaped area northwest of the existing building which had no visible 
pipe outlet at the time of survey. Granite State Convenience is proposing to raze the existing restaurant and 
construct a retail motor fuel outlet consisting of a 5,555 sf convenience store/sandwich shop with drive-through 
service and a fueling canopy with 5 retail fuel dispenser islands (10 fueling locations), and associated paved 
driveways and parking. 

This request is made in accordance with the provisions contained in Article 10.243.20 of the City of 
Portsmouth Zoning Ordinance.  GPI is providing the following information in support of the criteria listed in that 
Section: 

Conditional uses designated in Section 10.440 – Table of Uses, as well as other conditional 
uses for which no specific criteria are set forth in the Ordinance, shall comply with all of the 
following criteria: 

 
(1) The design of proposed structures, their height and scale in relation to the site’s 
surroundings, the nature and intensity of the proposed use or activity, and the layout and 
design of the site will be compatible with adjacent and nearby properties, buildings and uses, 
will complement or enhance the character of surrounding development, and will encourage the 
appropriate and orderly development and use of land and buildings in the surrounding area. 

The site was previously permitted and used as a restaurant with drive-thru. The proposed 
development is appropriate in character to the site. The neighboring businesses along Lafayette Road 
are similar commercial uses and the proposed development will match the spirit of the neighborhood.  
Increased landscaping will enhance the character of the development, as well as an enhanced building 
façade. 

 
(2) All necessary public and private utility infrastructure and services will be available and 
adequate to serve the proposed use. 
 Eversource, electric service, has confirmed they have enough capacity to serve the proposed 
development. Municipal water and sewer are available to the site. Until/Northern Utilities Natural Gas 
Division has confirmed natural gas is available to supply the proposed development at 2255 Lafayette 
Road.  
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(3) The site and surrounding streets will have adequate vehicular and pedestrian infrastructure 
to serve the proposed use consistent with the City’s Master Plan. 
 Due to the site’s location along Lafayette Road, Route One, there is no pedestrian access to the 
site or any of the adjacent properties at this time.  A 12 ft NHDOT reserve strip and a 8 ft wide 
Portsmouth Multiuse Path are proposed along the frontage for future DOT and Municipal use. 
 The site has adequate maneuvering space for the drive thru with sufficient room for 13 stacked 
vehicles within the drive thru lanes, and adequate space for delivery trucks and emergency vehicles 
around the site. 
 
(4) The proposed structures, uses, or activities will not have significant adverse impacts on 
abutting and surrounding properties on account of traffic, noise, odors, vibrations, 
dust, fumes, hours of operation, and exterior lighting and 
glare. 
 There will be no significant adverse impacts to the surrounding properties as the site is surrounded 
by similar commercial uses and is consistent with the existing use.  
 
(5) The proposed structures and uses will not have significant adverse impacts on natural or 
scenic resources surrounding the site, including wetlands, floodplains, and significant 
wildlife habitat. 
 The proposed development is consistent with the existing use and adjacent properties, and will not 
have a negative scenic impact on the neighborhood. The proposed site work has been designed to 
have the least adverse impact to the wetland buffer. The development will result in a decrease of over 
9,000 sf of impervious cover within the wetland buffer zone and will increase wetland buffer widths. 
 
(6) The proposed use will not cause or contribute to a significant decline in property values of 
adjacent properties. 
 The proposed use will not cause any decrease to property values as the proposed use is 
consistent with the existing use and the uses of abutting commercial properties.   
 

 
 If you have any questions or need additional information, please feel free to contact me directly at 603-
374-7906 or by email at nduquette@gpinet.com 

 
Sincerely, 
 

Nicole Duquette 
 
Nicole Duquette, LEED AP 
Project Manager 
 
enclosure(s) 
 
cc: Brad Pernaw, Granite State Convenience  
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An Equal Opportunity Employer 

February 14, 2022 
 
Portsmouth Conservation Commission 
1 Junkins Ave 
Portsmouth, NH 03801 
 
SUBJECT: Wetland Buffer Conditional Use Request 
   Granite State Convenience 
   Proposed Retail Motor Fuel Outlet 
   2255 Lafayette Road  
   Map 272 Lot 3 
 
 
Dear Members of the Portsmouth Conservation Commission: 
 

On behalf of Granite State Convenience Greenman-Pedersen, Inc. (GPI) is hereby requesting a Wetland 
Buffer Conditional Use Permit from the Portsmouth Conservation Commission for the following: 

• Article 10.1016 to allow development within the wetland buffer zone 
The project site consists of one parcel identified as Map 272 Lot 3 which totals approximately 2.571 acres. 

The site is bordered by Lafayette Road (Route 1) to the northwest, commercial properties to the northeast and 
southwest and wooded areas containing wetlands to the south and southeast.  The site is previously developed 
and contains a Burger King restaurant with drive-thru, which is currently not in use, and associated paved 
parking lot and driveways to Lafayette Road. The majority of the lot is paved and on-site drainage structures are 
limited to a single catch basin in the landscaped area northwest of the existing building which had no visible 
pipe outlet at the time of survey. Granite State Convenience is proposing to raze the existing restaurant and 
construct a retail motor fuel outlet consisting of a 5,555 sf convenience store/sandwich shop with drive-through 
service and a fueling canopy with 5 retail fuel dispenser islands (10 fueling locations), and associated paved 
driveways and parking.  

This request is made in accordance with the provisions contained in Article 10.1017.50 of the City of 
Portsmouth Zoning Ordinance.  GPI is providing the following information in support of the criteria listed in that 
Section: 

Any proposed development, other than installation of utilities within a right-of-way, 
shall comply with all of the following criteria: 
(1) The land is reasonably suited to the use, activity or alteration. 

The land has previously been disturbed for a similar use. 
The proposed development will consist of razing the existing fast food restaurant and removing 

59,940 sf of impervious pavement and concrete, and constructing a development with a smaller 
development footprint.  In addition, approximately 9,000 sf of current impervious area will be restored 
to its natural state with the proposed development. 

The majority of the wetland buffer disturbance area is within the buffer to a swale between the site 
and the neighboring property to the east.  This swale conveys water from the NH DOT drainage 
system. 

 
(2) There is no alternative location outside the wetland buffer that is feasible and 
reasonable for the proposed use, activity or alteration. 
 The site has been designed in a way that minimizes activity in the wetland buffer area. The total 
impervious area within the wetland buffer will be decreased by over 9,000 sf between the existing and 
proposed use.  The distance between the developed area will increase from 10 ft to the dumpster and 
14 ft to paved surfaces in the existing condition to 25 ft in the proposed condition. 
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(3) There will be no adverse impact on the wetland functional values of the site or 
surrounding properties; 
 As stated in criterion 3, the proposed development will decrease impervious cover within the 
wetland buffer area and increase wetland buffer widths. The proposed development also includes a 
comprehensive stormwater management system which will decrease the pollutant load to the wetland 
by installing deep sump catch basins with “Eliminator” oil hoods, first defense hydrodynamic separator 
unit, and an oil/water separator tank. 
 
(4) Alteration of the natural vegetative state or managed woodland will occur only 
to the extent necessary to achieve construction goals; and 
 There will be no alteration to natural vegetative state in the wetland buffer as all work will occur in 
previously disturbed areas. 
  
(5) The proposal is the alternative with the least adverse impact to areas and 
environments under the jurisdiction of this Section. 
 The proposed site work has been designed to have the least adverse impact to the wetland buffer. 
Per Conservation Commission comments on the Preliminary Site Plan, the underground storage tanks 
have been shifted to the west side of the lot furthest away from the wetland and outside the wetland 
buffer, the loading zone has been relocated to the westerly side of the property so the southern edge 
of the development can shift further out of the wetland buffer, and parking spaces have been 
eliminated on the eastern side of the development. In addition, as recommended by the Conservation 
Commission, a depressed area has been created along the northeast of the site to collect and filter 
snowmelt from snow storage to snowmelt from directly entering the wetland. 
 
(6) Any area within the vegetated buffer strip will be returned to a natural state to extent 
feasible. 
 A portion of the previously disturbed area within the wetland buffer will be restored to a natural 
state as a part of this project.  
 

 
 If you have any questions or need additional information, please feel free to contact me directly at 603-
374-7906 or by email at nduquette@gpinet.com 

 
Sincerely, 
 

Nicole Duquette 
 
Nicole Duquette, LEED AP 
Project Manager 
 
enclosure(s) 
 
cc: Brad Pernaw, Granite State Convenience  
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FROM: Nicole Duquette, Greenman-Pedersen, Inc. 
 
RE: 2255 Lafayette Road – Land Use Application 
 Green Building Initiatives  
  

 
The applicant is proposing to demolish the existing Burger King restaurant and construct a retail motor 
fuel outlet consisting of a 5,555 square foot convenience store/sandwich shop and drive-thru and a fueling 
area with 5 retail fueling islands (10 fueling locations). The proposed site work includes many “green” 
building components and systems, making the project toxic free, allergy & asthma friendly, and will lower 
the environmental impact during construction and operation. “Green” components are listed and described 
below.  
 
Structure  

• Wood studs are 100% recyclable  

• Plywood sheathing is 100% recyclable   
  
Doors and Windows  

• Aluminum entrance doors with recycled materials  

• Wood windows with Low-E insulating glass, Energy Star  
  
Flooring  

• Vinyl Composition tile with recycled content  
  
Walls and Ceilings  

• Salvaged barnboard walls and ceilings  

• Salvaged timber beams and rafters  

• Salvaged corrugated roof panels used as ceilings  

• Suspended acoustic ceiling tiles with 100% recyclable materials  

• Aluminum ceiling grids with recycled content  
  
Paints, Coatings & Sealants, non-toxic  

• Zero VOC paints & sealants  
  
Stone  

• Stone veneer on exterior walls  
 
Wood Products  

• Cabinets – recycled wood, formaldehyde-free  

• Adhesives with low or zero VOC  
  
Building Insulation  

• Cellulose insulation with recycled content  
 

  



Plumbing  

• Low flow toilets  

• Automatic shutoff faucets   
  
Electrical  

• L.E.D. light fixtures  

• Electrical switches with automatic shut on-off (motion sensors)  

• Future EV charging stations  
   
HVAC  

• Duct wrap with recycled materials  

• Ground based heat pump system  

• Exhaust fans with automatic shut off  
  
Roofing  

• Asphalt shingles are 100% recyclable  
  
Site Work and Landscaping  

• Indigenous/native planting for less lawn coverage & irrigation 
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SECTION 1  EXECUTIVE SUMMARY 
This report contains a stormwater management analysis for the proposed retail fuel development 
located at 2255 Lafayette Road (Route 1) in Portsmouth, New Hampshire.  The analysis includes 
both pre- and post-development calculations of stormwater runoff rates at specific locations on 
the project site.   

This analysis has been prepared in accordance with both City of Portsmouth requirements and 
the guidelines contained in the New Hampshire Department of Environmental Services (NHDES) 
New Hampshire Stormwater Manual.  

The project site consists of one parcel identified as Map 272 Lot 3 which totals approximately 
2.571 acres. The site is bordered by Lafayette Road (Route 1) to the northwest, commercial 
properties to the northeast and southwest and wooded areas containing wetlands to the south 
and southeast.   

The applicant is proposing to construct a 4,970 square foot convenience store with food service 
and drive-thru, a fueling canopy with 5 retail fuel islands and 10 fueling locations, and associated 
paved driveways and parking. Access to the proposed developed site will be provided by two 
separate one-way ingress and one-way egress from Lafayette Road. Two underground storage 
tanks (USTs) will be located along the western site driveway to Lafayette Road. Water and sewer 
for the proposed building will be provided by municipal services. Electric service will be provided 
via an existing utility pole on Lafayette Road and a new on-site transformer.  

In order to mitigate increases in peak discharge rates of stormwater runoff as a result of the new 
impervious surfaces, a comprehensive stormwater management system has been designed that 
includes deep-sump, hooded catch basins, First Defense Hydrodynamic Separators, an oil/water 
separator, a Jellyfish Filter treatment unit, and an underground detention system with outlet 
control structure. 

Based on site topography and discharge points, one analysis point is identified for the purposes 
of this analysis.  Design Point #1 represents overland flow which flows southeast eventually to an 
on-site wetland which is part of a larger off-site wetland system.    

The table below summarizes the comparative pre- and post-development peak rates of 
stormwater runoff at the design point. 
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TABLE 1: PEAK RATE ANALYSIS SUMMARY 

Design Storm Pre-Development Post-Development Change 
 (cfs) (cfs) (cfs) 

DESIGN POINT #1 – Wetland 

2-year 3.5 3.4 -0.1 

10-year 8.1 6.8 -1.3 

25-year 12.0 9.7 -2.3 

50-year 15.8 12.1 -3.7 

(All values shown are peak rates in CFS) 

In conclusion, by incorporating a new on-site drainage system that includes provisions for 
stormwater treatment and detention, there will be a decrease in the peak rates of stormwater 
runoff leaving the property at the design point as a result of this project.  
 
Implementing the maintenance procedures outlined in the Inspection and Maintenance Manual 
(I&M) will ensure the long-term performance of the system. 
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SECTION 2 EXISTING CONDITIONS 
The project site consists of one parcel identified as Map 272 Lot 3 which totals approximately 
2.571 acres. The site is bordered by Lafayette Road (Route 1) to the northwest, commercial 
properties to the northeast and southwest and wooded areas containing wetlands to the south 
and southeast.   

The site is previously developed and contains a Burger King restaurant with drive-thru, which is 
currently vacant, and associated paved parking lot and driveways to Lafayette Road. The majority 
of the lot is paved and on-site drainage structures are limited to a single catch basin in the 
landscaped area northwest of the existing building which had no visible pipe outlet at the time of 
survey. The majority of stormwater runoff currently sheet flows uncontrolled and untreated over 
the pavement to the southeast eventually off the edge of pavement to the wetland.  

Site topography is variable, with slopes ranging from mild (2% on the maintained front lawn) to 
severe (25% or greater) near the wetland areas.  Elevations range from 53 at the southern edge 
of the property to 67 at the northwest property corner along Lafayette Road. 

The NRCS Web Soil Survey identifies on-site soils as Urban Land with no Hydrologic Soil Group 
(HSG) classification. Areas directly south of the site are identified as Pipestone sand with an HSG-
A classification which is used in the analysis.  

Test pits were performed by Greenman-Pedersen, Inc. (GPI) on September 30, 2021.  Test Pits 
encountered Loamy Sand with estimated seasonal high groundwater table (ESHWT) encountered 
at 36 inches below ground in Test Pit 9-1 and not encountered in Test Pit 9-2. Refusal was 
encountered at 38 inches and 48 inches below ground respectively. Test pit logs are included in 
Appendix C. 

On-site wetlands were delineated by West Environmental, Inc. on July 30, 2021 along the 
northeast and southeast property lines and are shown on the Existing Conditions Plan with the 
associated 100-foot wetland buffer.  

The site is not located in a special flood hazard area (100-year flood) per Flood Insurance Rate 
Map Number 33015C0270F, with an effective date of January 29, 2021.   
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SECTION 3 PROPOSED CONDITIONS 
The applicant is proposing to construct a 4,970 square foot convenience store with food service 
and drive-thru, a fueling canopy with 5 retail fuel islands and 10 fueling locations, and associated 
paved driveways and parking. Access to the proposed developed site will be provided by two 
separate one-way ingress and one-way egress from Lafayette Road. Two underground storage 
tanks (USTs) will be located along the western site driveway to Lafayette Road. Water and sewer 
for the proposed building will be provided by municipal services. Electric service will be provided 
via an existing utility pole on Lafayette Road and a new on-site transformer.  

In order to mitigate increases in peak discharge rates of stormwater runoff as a result of the new 
impervious surfaces, a comprehensive stormwater management system has been designed that 
includes deep-sump, hooded catch basins, First Defense Hydrodynamic Separators, an oil/water 
separator, a Jellyfish Filter treatment unit, and an underground detention system with outlet 
control structure. 

To safeguard against oil or gas introduction into the drainage system, stormwater runoff from 
areas in which fuel is dispensed will be collected in hooded catch basins with deep sumps and 
routed through an oil/water separator unit. Such pretreatment of stormwater reduces both 
suspended solids and oils in the drainage system and is recommended by NHDES. Runoff will then 
enter an underground detention system consisting of four (4) rows of 36-inch HDPE pipe with 
watertight joints. This system, together with the outlet control structure, will attenuate peak rates 
of runoff discharging to the design point during all design storms.  Finally, runoff discharging from 
the detention system will flow through a Jellyfish Filter which uses membrane filters to remove 
fine particles and particulate-bound pollutants such as nitrogen, phosphorous, metals, and 
hydrocarbons. 

The Jellyfish Filter is performance tested to achieve 89% TSS and 51% total Nitrogen (TN) removal 
efficiencies, which satisfy the Enhanced Stormwater Treatment Standards described in Section 
7.6.2 of the Site Plan Review Regulations.  

Recharge of runoff from non-high load areas (where petroleum products are not dispensed) was 
explored but was not possible due to the presence of high groundwater and the nature of the 
existing topography.    

The total area of disturbance related to the proposed redevelopment and stormwater 
management system construction is approximately 75,000 square feet therefore the project will 
require an EPA Construction General Permit under the NPDES program. The area of disturbance 
is less than 100,000 square feet, therefore, the project is not subject to an NHDES Alteration of 
Terrain (AoT) permit.  
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SECTION 4 STORMWATER MODELING METHODOLOGY 
The drainage system for this project was modeled using HydroCAD, a stormwater modeling 
computer program that analyzes the hydrology, and hydraulics of stormwater runoff.  HydroCAD 
is based largely on the hydrology techniques developed by the Soil Conservation Service 
(SCS/NRCS), combined with other hydrology and hydraulics calculations.  For a given rainfall 
event, these techniques are used to generate hydrographs throughout a watershed.  This provides 
verification that a given drainage system is adequate for the area under consideration, or to 
predict where flooding or erosion is likely to occur. 
 
In HydroCAD, each watershed is modeled as a subcatchment, streams and culverts as a Reach (or 
Pond, depending on available storage capacity), and large wetlands and other natural or artificial 
storage areas as a Pond.  SCS hydrograph generation and routing procedures were used to model 
both Pre-development and Post-development runoff conditions. 
 
The Pre-development and Post-development watershed limits and the subcatchment 
characteristics were determined using both USGS and on-the-ground topographic survey 
information and through visual, on-site inspection.  Conservative estimates were used at all times 
in estimating the hydrologic characteristics of each watershed or subcatchment. 
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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 
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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.
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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.

Custom Soil Resource Report
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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 22, May 29, 2020

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

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

140B Chatfield-Hollis-Canton 
complex, 0 to 8 percent 
slopes, rocky

5.4 17.5%

299 Udorthents, smoothed 4.6 14.8%

314A Pipestone sand, 0 to 5 percent 
slopes

13.9 44.6%

699 Urban land 7.2 23.1%

Totals for Area of Interest 31.1 100.0%

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 
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pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Rockingham County, New Hampshire

140B—Chatfield-Hollis-Canton complex, 0 to 8 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2w82m
Elevation: 380 to 1,070 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Chatfield, very stony, and similar soils: 35 percent
Hollis, very stony, and similar soils: 25 percent
Canton, very stony, and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chatfield, Very Stony

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands

Custom Soil Resource Report
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Hydric soil rating: No

Description of Canton, Very Stony

Setting
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Hollis, Very Stony

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam

Custom Soil Resource Report
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2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Minor Components

Freetown
Percent of map unit: 5 percent
Landform: Bogs, marshes, depressions, kettles, swamps
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Newfields, very stony
Percent of map unit: 5 percent
Landform: Hills, ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Walpole, very stony
Percent of map unit: 3 percent
Landform: Outwash plains, depressions, depressions, deltas, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 2 percent
Landform: Ridges, hills
Hydric soil rating: Unranked

Custom Soil Resource Report
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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

314A—Pipestone sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 9cn2
Elevation: 0 to 2,100 feet
Mean annual precipitation: 28 to 55 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Pipestone and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pipestone

Setting
Landform: Outwash terraces

Custom Soil Resource Report
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Typical profile
H1 - 0 to 6 inches: sand
H2 - 6 to 33 inches: sand
H3 - 33 to 60 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: Yes

Minor Components

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

Scarboro
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

Chocorua
Percent of map unit: 5 percent
Landform: Bogs
Hydric soil rating: Yes

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

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

Custom Soil Resource Report
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699—Urban land

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

Minor Components

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

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

19



Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

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 22, May 29, 2020

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

Date(s) aerial images were photographed: Dec 31, 2009—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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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

140B Chatfield-Hollis-Canton 
complex, 0 to 8 
percent slopes, rocky

B 5.4 17.5%

299 Udorthents, smoothed 4.6 14.8%

314A Pipestone sand, 0 to 5 
percent slopes

A/D 13.9 44.6%

699 Urban land 7.2 23.1%

Totals for Area of Interest 31.1 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Test Pit Logs 



 

         Greenman-Pedersen, Inc.                          44 Stiles Road, Suite One                        Salem, NH  03079                          p 603-893-0720 

An Equal Opportunity Employer 

TEST PIT DATA 
 

Client: Granite State Convenience 
Project Address: 2255 Lafayette Road 
Town, State: Portsmouth, NH 
Job Number: NEX-2021163 
Date: September 30, 2021 
Performed by: Diane Pantermoller 

 
Test Pit No. 9-1 SCS Soil: Pipestone 
ESHWT: >48” Standing Water: None 
Refusal: 48” Roots: None 

Depth Horizon Soil Texture Color Consistence Mottles; Quantity/Contrast 
0-30” A Loamy Sand 10yr 2/2 FR  

30-48” B Loamy Sand 10yr 4/4 FR 
 

48” R 
   

 
 

Test Pit No. 9-2 SCS Soil: Pipestone 
ESHWT: 36” Standing Water: None 
Refusal: 38” Roots: None 

Depth Horizon Soil Texture Color Consistence Mottles; Quantity/Contrast 
0-24” A Loamy Sand 10yr 3/2 FR  

24-33” B Loamy Sand 10yr 5/8 FR 
 

33-38” C Loamy Sand 2.5y 7/4 FR @ 36” Distinct 
38” R     

 
 
 
NOTES 
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Pre-Development HydroCAD Computations 
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.683 39 >75% Grass cover, Good, HSG A  (100S)

1.376 98 Paved parking, HSG A  (100S)

0.123 98 Roofs, HSG A  (100S)

0.461 30 Woods, Good, HSG A  (100S)

2.643 71 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

2.643 HSG A 100S

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.000 Other

2.643 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.683 0.000 0.000 0.000 0.000 0.683 >75% Grass cover, Good 100S

1.376 0.000 0.000 0.000 0.000 1.376 Paved parking 100S

0.123 0.000 0.000 0.000 0.000 0.123 Roofs 100S

0.461 0.000 0.000 0.000 0.000 0.461 Woods, Good 100S

2.643 0.000 0.000 0.000 0.000 2.643 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.643 ac   56.72% Impervious   Runoff Depth=1.20"Subcatchment 100S: Overland Flow to 
   Flow Length=179'   Tc=6.0 min   CN=71   Runoff=3.52 cfs  0.264 af

   Inflow=3.52 cfs  0.264 afLink DP#1: Design Point #1 - Wetland
   Primary=3.52 cfs  0.264 af

Total Runoff Area = 2.643 ac   Runoff Volume = 0.264 af   Average Runoff Depth = 1.20"
43.28% Pervious = 1.144 ac     56.72% Impervious = 1.499 ac
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.643 ac   56.72% Impervious   Runoff Depth=2.62"Subcatchment 100S: Overland Flow to 
   Flow Length=179'   Tc=6.0 min   CN=71   Runoff=8.07 cfs  0.577 af

   Inflow=8.07 cfs  0.577 afLink DP#1: Design Point #1 - Wetland
   Primary=8.07 cfs  0.577 af

Total Runoff Area = 2.643 ac   Runoff Volume = 0.577 af   Average Runoff Depth = 2.62"
43.28% Pervious = 1.144 ac     56.72% Impervious = 1.499 ac
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Summary for Subcatchment 100S: Overland Flow to Wetland

Runoff = 8.07 cfs @ 12.09 hrs,  Volume= 0.577 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.683 39 >75% Grass cover, Good, HSG A
1.376 98 Paved parking, HSG A
0.123 98 Roofs, HSG A
0.461 30 Woods, Good, HSG A
2.643 71 Weighted Average
1.144 43.28% Pervious Area
1.499 56.72% Impervious Area

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

2.0 12 0.0900 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.71"

1.2 13 0.0540 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.71"

0.5 51 0.0590 1.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 103 0.0510 1.13 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.2 179 Total,  Increased to minimum Tc = 6.0 min

Summary for Link DP#1: Design Point #1 - Wetland

Inflow Area = 2.643 ac, 56.72% Impervious,  Inflow Depth = 2.62"    for  10-Year event
Inflow = 8.07 cfs @ 12.09 hrs,  Volume= 0.577 af
Primary = 8.07 cfs @ 12.09 hrs,  Volume= 0.577 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.643 ac   56.72% Impervious   Runoff Depth=3.86"Subcatchment 100S: Overland Flow to 
   Flow Length=179'   Tc=6.0 min   CN=71   Runoff=11.96 cfs  0.850 af

   Inflow=11.96 cfs  0.850 afLink DP#1: Design Point #1 - Wetland
   Primary=11.96 cfs  0.850 af

Total Runoff Area = 2.643 ac   Runoff Volume = 0.850 af   Average Runoff Depth = 3.86"
43.28% Pervious = 1.144 ac     56.72% Impervious = 1.499 ac
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=2.643 ac   56.72% Impervious   Runoff Depth=5.09"Subcatchment 100S: Overland Flow to 
   Flow Length=179'   Tc=6.0 min   CN=71   Runoff=15.75 cfs  1.120 af

   Inflow=15.75 cfs  1.120 afLink DP#1: Design Point #1 - Wetland
   Primary=15.75 cfs  1.120 af

Total Runoff Area = 2.643 ac   Runoff Volume = 1.120 af   Average Runoff Depth = 5.09"
43.28% Pervious = 1.144 ac     56.72% Impervious = 1.499 ac
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.731 39 >75% Grass cover, Good, HSG A  (1S, 2S, 3S, 4S, 6S, 100S)

1.349 98 Paved parking, HSG A  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 100S)

0.114 98 Roofs, HSG A  (8S)

0.449 30 Woods, Good, HSG A  (100S)

2.643 70 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

2.643 HSG A 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 100S

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.000 Other

2.643 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.731 0.000 0.000 0.000 0.000 0.731 >75% Grass cover, Good 1S, 2S, 

3S, 4S, 

6S, 

100S

1.349 0.000 0.000 0.000 0.000 1.349 Paved parking 1S, 2S, 

3S, 4S, 

5S, 6S, 

7S, 

100S

0.114 0.000 0.000 0.000 0.000 0.114 Roofs 8S

0.449 0.000 0.000 0.000 0.000 0.449 Woods, Good 100S

2.643 0.000 0.000 0.000 0.000 2.643 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 CB1 61.05 60.50 50.9 0.0108 0.012 0.0 12.0 0.0

2 CB2 60.20 59.50 138.6 0.0051 0.012 0.0 12.0 0.0

3 CB3 58.80 57.00 28.8 0.0625 0.012 0.0 12.0 0.0

4 CB4 57.95 57.55 80.7 0.0050 0.012 0.0 18.0 0.0

5 CB5 58.40 58.05 70.4 0.0050 0.012 0.0 18.0 0.0

6 CB6 59.25 58.65 93.9 0.0064 0.012 0.0 15.0 0.0

7 DET 57.00 56.90 3.0 0.0333 0.012 0.0 18.0 0.0

8 DMH1 60.40 59.50 65.9 0.0137 0.012 0.0 12.0 0.0

9 DMH2 57.45 57.35 10.4 0.0096 0.012 0.0 6.0 0.0

10 DMH2 57.95 57.00 29.4 0.0323 0.012 0.0 18.0 0.0

11 DMH3 59.20 58.90 30.5 0.0098 0.012 0.0 12.0 0.0

12 JF 56.40 56.25 12.4 0.0121 0.012 0.0 18.0 0.0

13 OWS 57.10 57.00 7.5 0.0133 0.012 0.0 6.0 0.0
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.390 ac   61.82% Impervious   Runoff Depth=1.45"Subcatchment 1S: To CB-1
   Tc=6.0 min   CN=75   Runoff=0.65 cfs  0.047 af

Runoff Area=0.206 ac   97.16% Impervious   Runoff Depth=3.25"Subcatchment 2S: To CB-2
   Tc=6.0 min   CN=96   Runoff=0.73 cfs  0.056 af

Runoff Area=0.123 ac   79.43% Impervious   Runoff Depth=2.29"Subcatchment 3S: To CB-3
   Tc=6.0 min   CN=86   Runoff=0.33 cfs  0.023 af

Runoff Area=0.331 ac   90.25% Impervious   Runoff Depth=2.84"Subcatchment 4S: To CB-4
   Tc=6.0 min   CN=92   Runoff=1.07 cfs  0.078 af

Runoff Area=0.172 ac   100.00% Impervious   Runoff Depth=3.48"Subcatchment 5S: To CB-5
   Tc=6.0 min   CN=98   Runoff=0.62 cfs  0.050 af

Runoff Area=0.135 ac   97.82% Impervious   Runoff Depth=3.36"Subcatchment 6S: To CB-6
   Tc=6.0 min   CN=97   Runoff=0.48 cfs  0.038 af

Runoff Area=0.081 ac   100.00% Impervious   Runoff Depth=3.48"Subcatchment 7S: Canopy
   Tc=0.0 min   CN=98   Runoff=0.36 cfs  0.023 af

Runoff Area=0.114 ac   100.00% Impervious   Runoff Depth=3.48"Subcatchment 8S: Roof
   Tc=0.0 min   CN=98   Runoff=0.50 cfs  0.033 af

Runoff Area=1.091 ac   11.63% Impervious   Runoff Depth=0.06"Subcatchment 100S: Overland Flow to 
   Flow Length=416'   Tc=8.1 min   CN=42   Runoff=0.01 cfs  0.006 af

Peak Elev=61.46'   Inflow=0.65 cfs  0.047 afPond CB1: CB-1
12.0"  Round Culvert  n=0.012  L=50.9'  S=0.0108 '/'   Outflow=0.65 cfs  0.047 af

Peak Elev=60.71'   Inflow=0.73 cfs  0.056 afPond CB2: CB-2
12.0"  Round Culvert  n=0.012  L=138.6'  S=0.0051 '/'   Outflow=0.73 cfs  0.056 af

Peak Elev=59.33'   Inflow=1.05 cfs  0.080 afPond CB3: CB-3(FD)
12.0"  Round Culvert  n=0.012  L=28.8'  S=0.0625 '/'   Outflow=1.05 cfs  0.080 af

Peak Elev=59.21'   Inflow=3.54 cfs  0.269 afPond CB4: CB-4(FD)
18.0"  Round Culvert  n=0.012  L=80.7'  S=0.0050 '/'   Outflow=3.54 cfs  0.269 af

Peak Elev=59.46'   Inflow=2.48 cfs  0.191 afPond CB5: CB-5
18.0"  Round Culvert  n=0.012  L=70.4'  S=0.0050 '/'   Outflow=2.48 cfs  0.191 af

Peak Elev=60.03'   Inflow=1.86 cfs  0.141 afPond CB6: CB-6
15.0"  Round Culvert  n=0.012  L=93.9'  S=0.0064 '/'   Outflow=1.86 cfs  0.141 af

Peak Elev=58.57'  Storage=837 cf   Inflow=4.31 cfs  0.349 afPond DET: Underground Detention System
   Outflow=3.36 cfs  0.349 af
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Peak Elev=60.81'   Inflow=0.65 cfs  0.047 afPond DMH1: DMH-1
12.0"  Round Culvert  n=0.012  L=65.9'  S=0.0137 '/'   Outflow=0.65 cfs  0.047 af

Peak Elev=58.88'   Inflow=3.54 cfs  0.269 afPond DMH2: DMH-2
   Primary=0.56 cfs  0.189 af   Secondary=3.05 cfs  0.080 af   Outflow=3.54 cfs  0.269 af

Peak Elev=59.71'   Inflow=0.86 cfs  0.056 afPond DMH3: DMH-3
12.0"  Round Culvert  n=0.012  L=30.5'  S=0.0098 '/'   Outflow=0.86 cfs  0.056 af

Peak Elev=57.38'   Inflow=3.36 cfs  0.349 afPond JF: Jellyfish Filter
18.0"  Round Culvert  n=0.012  L=12.4'  S=0.0121 '/'   Outflow=3.36 cfs  0.349 af

Peak Elev=58.71'   Inflow=0.56 cfs  0.189 afPond OWS: Oil/Water Separator
6.0"  Round Culvert  n=0.012  L=7.5'  S=0.0133 '/'   Outflow=0.56 cfs  0.189 af

   Inflow=3.36 cfs  0.354 afLink DP#1: Design Point #1 - Wetland
   Primary=3.36 cfs  0.354 af

Total Runoff Area = 2.643 ac   Runoff Volume = 0.354 af   Average Runoff Depth = 1.61"
44.63% Pervious = 1.179 ac     55.37% Impervious = 1.463 ac
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.390 ac   61.82% Impervious   Runoff Depth=2.99"Subcatchment 1S: To CB-1
   Tc=6.0 min   CN=75   Runoff=1.37 cfs  0.097 af

Runoff Area=0.206 ac   97.16% Impervious   Runoff Depth=5.18"Subcatchment 2S: To CB-2
   Tc=6.0 min   CN=96   Runoff=1.13 cfs  0.089 af

Runoff Area=0.123 ac   79.43% Impervious   Runoff Depth=4.08"Subcatchment 3S: To CB-3
   Tc=6.0 min   CN=86   Runoff=0.57 cfs  0.042 af

Runoff Area=0.331 ac   90.25% Impervious   Runoff Depth=4.73"Subcatchment 4S: To CB-4
   Tc=6.0 min   CN=92   Runoff=1.73 cfs  0.130 af

Runoff Area=0.172 ac   100.00% Impervious   Runoff Depth=5.41"Subcatchment 5S: To CB-5
   Tc=6.0 min   CN=98   Runoff=0.95 cfs  0.077 af

Runoff Area=0.135 ac   97.82% Impervious   Runoff Depth=5.30"Subcatchment 6S: To CB-6
   Tc=6.0 min   CN=97   Runoff=0.74 cfs  0.060 af

Runoff Area=0.081 ac   100.00% Impervious   Runoff Depth=5.41"Subcatchment 7S: Canopy
   Tc=0.0 min   CN=98   Runoff=0.54 cfs  0.036 af

Runoff Area=0.114 ac   100.00% Impervious   Runoff Depth=5.41"Subcatchment 8S: Roof
   Tc=0.0 min   CN=98   Runoff=0.77 cfs  0.051 af

Runoff Area=1.091 ac   11.63% Impervious   Runoff Depth=0.50"Subcatchment 100S: Overland Flow to 
   Flow Length=416'   Tc=8.1 min   CN=42   Runoff=0.24 cfs  0.045 af

Peak Elev=61.69'   Inflow=1.37 cfs  0.097 afPond CB1: CB-1
12.0"  Round Culvert  n=0.012  L=50.9'  S=0.0108 '/'   Outflow=1.37 cfs  0.097 af

Peak Elev=61.00'   Inflow=1.13 cfs  0.089 afPond CB2: CB-2
12.0"  Round Culvert  n=0.012  L=138.6'  S=0.0051 '/'   Outflow=1.13 cfs  0.089 af

Peak Elev=59.53'   Inflow=1.67 cfs  0.129 afPond CB3: CB-3(FD)
12.0"  Round Culvert  n=0.012  L=28.8'  S=0.0625 '/'   Outflow=1.67 cfs  0.129 af

Peak Elev=60.15'   Inflow=5.91 cfs  0.454 afPond CB4: CB-4(FD)
18.0"  Round Culvert  n=0.012  L=80.7'  S=0.0050 '/'   Outflow=5.91 cfs  0.454 af

Peak Elev=60.37'   Inflow=4.19 cfs  0.323 afPond CB5: CB-5
18.0"  Round Culvert  n=0.012  L=70.4'  S=0.0050 '/'   Outflow=4.19 cfs  0.323 af

Peak Elev=60.69'   Inflow=3.24 cfs  0.246 afPond CB6: CB-6
15.0"  Round Culvert  n=0.012  L=93.9'  S=0.0064 '/'   Outflow=3.24 cfs  0.246 af

Peak Elev=59.33'  Storage=1,459 cf   Inflow=7.16 cfs  0.583 afPond DET: Underground Detention System
   Outflow=6.74 cfs  0.583 af
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Peak Elev=61.12'   Inflow=1.37 cfs  0.097 afPond DMH1: DMH-1
12.0"  Round Culvert  n=0.012  L=65.9'  S=0.0137 '/'   Outflow=1.37 cfs  0.097 af

Peak Elev=59.71'   Inflow=5.91 cfs  0.454 afPond DMH2: DMH-2
   Primary=0.57 cfs  0.282 af   Secondary=5.46 cfs  0.172 af   Outflow=5.91 cfs  0.454 af

Peak Elev=59.87'   Inflow=1.31 cfs  0.088 afPond DMH3: DMH-3
12.0"  Round Culvert  n=0.012  L=30.5'  S=0.0098 '/'   Outflow=1.31 cfs  0.088 af

Peak Elev=57.95'   Inflow=6.74 cfs  0.583 afPond JF: Jellyfish Filter
18.0"  Round Culvert  n=0.012  L=12.4'  S=0.0121 '/'   Outflow=6.74 cfs  0.583 af

Peak Elev=59.52'   Inflow=0.57 cfs  0.282 afPond OWS: Oil/Water Separator
6.0"  Round Culvert  n=0.012  L=7.5'  S=0.0133 '/'   Outflow=0.57 cfs  0.282 af

   Inflow=6.83 cfs  0.628 afLink DP#1: Design Point #1 - Wetland
   Primary=6.83 cfs  0.628 af

Total Runoff Area = 2.643 ac   Runoff Volume = 0.628 af   Average Runoff Depth = 2.85"
44.63% Pervious = 1.179 ac     55.37% Impervious = 1.463 ac
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Summary for Subcatchment 1S: To CB-1

Runoff = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af,  Depth= 2.99"
     Routed to Pond CB1 : CB-1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.149 39 >75% Grass cover, Good, HSG A
0.241 98 Paved parking, HSG A
0.390 75 Weighted Average
0.149 38.18% Pervious Area
0.241 61.82% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 2S: To CB-2

Runoff = 1.13 cfs @ 12.08 hrs,  Volume= 0.089 af,  Depth= 5.18"
     Routed to Pond CB2 : CB-2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.006 39 >75% Grass cover, Good, HSG A
0.200 98 Paved parking, HSG A
0.206 96 Weighted Average
0.006 2.84% Pervious Area
0.200 97.16% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 3S: To CB-3

Runoff = 0.57 cfs @ 12.09 hrs,  Volume= 0.042 af,  Depth= 4.08"
     Routed to Pond CB3 : CB-3(FD)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.025 39 >75% Grass cover, Good, HSG A
0.097 98 Paved parking, HSG A
0.123 86 Weighted Average
0.025 20.57% Pervious Area
0.097 79.43% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 4S: To CB-4

Runoff = 1.73 cfs @ 12.08 hrs,  Volume= 0.130 af,  Depth= 4.73"
     Routed to Pond CB4 : CB-4(FD)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.032 39 >75% Grass cover, Good, HSG A
0.299 98 Paved parking, HSG A
0.331 92 Weighted Average
0.032 9.75% Pervious Area
0.299 90.25% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 5S: To CB-5

Runoff = 0.95 cfs @ 12.08 hrs,  Volume= 0.077 af,  Depth= 5.41"
     Routed to Pond CB5 : CB-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.172 98 Paved parking, HSG A
0.172 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 6S: To CB-6

Runoff = 0.74 cfs @ 12.08 hrs,  Volume= 0.060 af,  Depth= 5.30"
     Routed to Pond CB6 : CB-6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.003 39 >75% Grass cover, Good, HSG A
0.132 98 Paved parking, HSG A
0.135 97 Weighted Average
0.003 2.18% Pervious Area
0.132 97.82% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 7S: Canopy

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.54 cfs @ 12.00 hrs,  Volume= 0.036 af,  Depth= 5.41"
     Routed to Pond DMH3 : DMH-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.081 98 Paved parking, HSG A
0.081 100.00% Impervious Area

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

0.0 Direct Entry, 
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Summary for Subcatchment 8S: Roof

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.77 cfs @ 12.00 hrs,  Volume= 0.051 af,  Depth= 5.41"
     Routed to Pond DMH3 : DMH-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.114 98 Roofs, HSG A
0.114 100.00% Impervious Area

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

0.0 Direct Entry, 
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Summary for Subcatchment 100S: Overland Flow to Wetland

Runoff = 0.24 cfs @ 12.34 hrs,  Volume= 0.045 af,  Depth= 0.50"
     Routed to Link DP#1 : Design Point #1 - Wetland

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.65"

Area (ac) CN Description
0.516 39 >75% Grass cover, Good, HSG A
0.127 98 Paved parking, HSG A
0.449 30 Woods, Good, HSG A
1.091 42 Weighted Average
0.964 88.37% Pervious Area
0.127 11.63% Impervious Area

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

2.5 25 0.0320 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.71"

4.1 286 0.0280 1.17 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.5 105 0.0510 1.13 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

8.1 416 Total
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Summary for Pond CB1: CB-1

Inflow Area = 0.390 ac, 61.82% Impervious,  Inflow Depth = 2.99"    for  10-Year event
Inflow = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af
Outflow = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af
     Routed to Pond DMH1 : DMH-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 61.69' @ 12.10 hrs
Flood Elev= 64.55'

Device Routing     Invert Outlet Devices
#1 Primary 61.05' 12.0"  Round Culvert   

L= 50.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 61.05' / 60.50'   S= 0.0108 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.35 cfs @ 12.09 hrs  HW=61.68'  TW=61.08'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.35 cfs @ 3.65 fps)
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Summary for Pond CB2: CB-2

Inflow Area = 0.206 ac, 97.16% Impervious,  Inflow Depth = 5.18"    for  10-Year event
Inflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.089 af
Outflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.13 cfs @ 12.08 hrs,  Volume= 0.089 af
     Routed to Pond CB6 : CB-6

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 61.00' @ 12.12 hrs
Flood Elev= 63.70'

Device Routing     Invert Outlet Devices
#1 Primary 60.20' 12.0"  Round Culvert   

L= 138.6'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 60.20' / 59.50'   S= 0.0051 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.05 cfs @ 12.08 hrs  HW=60.94'  TW=60.53'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.05 cfs @ 2.34 fps)
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Summary for Pond CB3: CB-3(FD)

Inflow Area = 0.317 ac, 92.05% Impervious,  Inflow Depth = 4.90"    for  10-Year event
Inflow = 1.67 cfs @ 12.00 hrs,  Volume= 0.129 af
Outflow = 1.67 cfs @ 12.00 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.67 cfs @ 12.00 hrs,  Volume= 0.129 af
     Routed to Pond DET : Underground Detention System

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.53' @ 12.11 hrs
Flood Elev= 62.80'

Device Routing     Invert Outlet Devices
#1 Primary 58.80' 12.0"  Round Culvert   

L= 28.8'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.80' / 57.00'   S= 0.0625 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.65 cfs @ 12.00 hrs  HW=59.50'  TW=58.52'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.65 cfs @ 2.84 fps)
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Summary for Pond CB4: CB-4(FD)

Inflow Area = 1.234 ac, 84.61% Impervious,  Inflow Depth = 4.41"    for  10-Year event
Inflow = 5.91 cfs @ 12.09 hrs,  Volume= 0.454 af
Outflow = 5.91 cfs @ 12.09 hrs,  Volume= 0.454 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.91 cfs @ 12.09 hrs,  Volume= 0.454 af
     Routed to Pond DMH2 : DMH-2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 60.15' @ 12.10 hrs
Flood Elev= 61.70'

Device Routing     Invert Outlet Devices
#1 Primary 57.95' 18.0"  Round Culvert   

L= 80.7'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.95' / 57.55'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.41 cfs @ 12.09 hrs  HW=60.06'  TW=59.65'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.41 cfs @ 3.06 fps)
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Summary for Pond CB5: CB-5

Inflow Area = 0.903 ac, 82.54% Impervious,  Inflow Depth = 4.29"    for  10-Year event
Inflow = 4.19 cfs @ 12.09 hrs,  Volume= 0.323 af
Outflow = 4.19 cfs @ 12.09 hrs,  Volume= 0.323 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.19 cfs @ 12.09 hrs,  Volume= 0.323 af
     Routed to Pond CB4 : CB-4(FD)

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 60.37' @ 12.11 hrs
Flood Elev= 63.05'

Device Routing     Invert Outlet Devices
#1 Primary 58.40' 18.0"  Round Culvert   

L= 70.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.40' / 58.05'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.10 cfs @ 12.09 hrs  HW=60.19'  TW=60.06'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.10 cfs @ 1.76 fps)
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Summary for Pond CB6: CB-6

Inflow Area = 0.732 ac, 78.44% Impervious,  Inflow Depth = 4.03"    for  10-Year event
Inflow = 3.24 cfs @ 12.09 hrs,  Volume= 0.246 af
Outflow = 3.24 cfs @ 12.09 hrs,  Volume= 0.246 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.24 cfs @ 12.09 hrs,  Volume= 0.246 af
     Routed to Pond CB5 : CB-5

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 60.69' @ 12.12 hrs
Flood Elev= 63.90'

Device Routing     Invert Outlet Devices
#1 Primary 59.25' 15.0"  Round Culvert   

L= 93.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 59.25' / 58.65'   S= 0.0064 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.79 cfs @ 12.09 hrs  HW=60.54'  TW=60.20'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.79 cfs @ 2.73 fps)
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Summary for Pond DET: Underground Detention System

Inflow Area = 1.552 ac, 86.13% Impervious,  Inflow Depth = 4.51"    for  10-Year event
Inflow = 7.16 cfs @ 12.08 hrs,  Volume= 0.583 af
Outflow = 6.74 cfs @ 12.11 hrs,  Volume= 0.583 af,  Atten= 6%,  Lag= 1.8 min
Primary = 6.74 cfs @ 12.11 hrs,  Volume= 0.583 af
     Routed to Pond JF : Jellyfish Filter

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.33' @ 12.11 hrs   Surf.Area= 1,290 sf   Storage= 1,459 cf
Flood Elev= 60.50'   Surf.Area= 1,290 sf   Storage= 1,977 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.7 min ( 774.8 - 773.1 )

Volume Invert Avail.Storage Storage Description
#1A 57.00' 0 cf 19.25'W x 67.00'L x 3.50'H Field A

4,514 cf Overall - 2,468 cf Embedded = 2,046 cf  x 0.0% Voids
#2A 57.00' 1,977 cf ADS N-12  36"  x 4  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +40.00' x 7.10 sf x 4 rows
19.25' Header x 7.10 sf  x 2 = 273.3 cf Inside

1,977 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 57.00' 18.0"  Round Culvert   

L= 3.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.00' / 56.90'   S= 0.0333 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 57.00' 5.0" Vert. Orifice/Grate X 3.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 57.50' 5.0" Vert. Orifice/Grate X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 59.00' 18.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=6.71 cfs @ 12.11 hrs  HW=59.33'  TW=57.95'   (Dynamic Tailwater)
1=Culvert  (Passes 6.71 cfs of 9.98 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 2.31 cfs @ 5.65 fps)
3=Orifice/Grate  (Orifice Controls 1.54 cfs @ 5.65 fps)
4=Orifice/Grate  (Weir Controls 2.86 cfs @ 1.87 fps)
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Pond DET: Underground Detention System - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)
Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.1 cf
Row Length Adjustment= +40.00' x 7.10 sf x 4 rows

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

1 Chambers/Row x 20.00' Long +40.00' Row Adjustment +3.50' Header x 2 = 67.00' Row Length
4 Rows x 42.0" Wide + 21.0" Spacing x 3 = 19.25' Base Width
42.0" Chamber Height = 3.50' Field Height

4 Chambers x 142.0 cf  +40.00' Row Adjustment x 7.10 sf x 4 Rows + 19.25' Header x 7.10 sf x 2 = 
1,977.3 cf Chamber Storage
4 Chambers x 177.1 cf  +40.00' Row Adjustment x 8.86 sf x 4 Rows + 19.25' Header x 8.86 sf x 2 = 
2,466.7 cf Displacement

4,514.1 cf Field - 2,466.7 cf Chambers = 2,047.4 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 1,977.3 cf = 0.045 af
Overall Storage Efficiency = 43.8%
Overall System Size = 67.00' x 19.25' x 3.50'

4 Chambers
167.2 cy Field
75.8 cy Stone
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Summary for Pond DMH1: DMH-1

Inflow Area = 0.390 ac, 61.82% Impervious,  Inflow Depth = 2.99"    for  10-Year event
Inflow = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af
Outflow = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.37 cfs @ 12.09 hrs,  Volume= 0.097 af
     Routed to Pond CB6 : CB-6

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 61.12' @ 12.12 hrs
Flood Elev= 65.30'

Device Routing     Invert Outlet Devices
#1 Primary 60.40' 12.0"  Round Culvert   

L= 65.9'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 60.40' / 59.50'   S= 0.0137 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.29 cfs @ 12.09 hrs  HW=61.08'  TW=60.56'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.29 cfs @ 3.20 fps)
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Summary for Pond DMH2: DMH-2

Inflow Area = 1.234 ac, 84.61% Impervious,  Inflow Depth = 4.41"    for  10-Year event
Inflow = 5.91 cfs @ 12.09 hrs,  Volume= 0.454 af
Outflow = 5.91 cfs @ 12.09 hrs,  Volume= 0.454 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 11.67 hrs,  Volume= 0.282 af
     Routed to Pond OWS : Oil/Water Separator
Secondary = 5.46 cfs @ 12.09 hrs,  Volume= 0.172 af
     Routed to Pond DET : Underground Detention System

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.71' @ 12.10 hrs
Flood Elev= 63.30'

Device Routing     Invert Outlet Devices
#1 Primary 57.45' 6.0"  Round Culvert   

L= 10.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.45' / 57.35'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 57.95' 18.0"  Round Culvert   
L= 29.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 57.95' / 57.00'   S= 0.0323 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.56 cfs @ 11.67 hrs  HW=58.25'  TW=57.90'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.56 cfs @ 2.83 fps)

Secondary OutFlow  Max=5.17 cfs @ 12.09 hrs  HW=59.66'  TW=59.30'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 5.17 cfs @ 2.93 fps)
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Summary for Pond DMH3: DMH-3

Inflow Area = 0.195 ac,100.00% Impervious,  Inflow Depth = 5.41"    for  10-Year event
Inflow = 1.31 cfs @ 12.00 hrs,  Volume= 0.088 af
Outflow = 1.31 cfs @ 12.00 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.31 cfs @ 12.00 hrs,  Volume= 0.088 af
     Routed to Pond CB3 : CB-3(FD)

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.87' @ 12.00 hrs
Flood Elev= 64.00'

Device Routing     Invert Outlet Devices
#1 Primary 59.20' 12.0"  Round Culvert   

L= 30.5'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 59.20' / 58.90'   S= 0.0098 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.27 cfs @ 12.00 hrs  HW=59.87'  TW=59.50'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.27 cfs @ 3.22 fps)
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Summary for Pond JF: Jellyfish Filter

Inflow Area = 1.552 ac, 86.13% Impervious,  Inflow Depth = 4.51"    for  10-Year event
Inflow = 6.74 cfs @ 12.11 hrs,  Volume= 0.583 af
Outflow = 6.74 cfs @ 12.11 hrs,  Volume= 0.583 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.74 cfs @ 12.11 hrs,  Volume= 0.583 af
     Routed to Link DP#1 : Design Point #1 - Wetland

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 57.95' @ 12.11 hrs
Flood Elev= 62.00'

Device Routing     Invert Outlet Devices
#1 Primary 56.40' 18.0"  Round Culvert   

L= 12.4'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.40' / 56.25'   S= 0.0121 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.73 cfs @ 12.11 hrs  HW=57.95'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 6.73 cfs @ 4.58 fps)
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Summary for Pond OWS: Oil/Water Separator

Inflow Area = 1.234 ac, 84.61% Impervious,  Inflow Depth = 2.74"    for  10-Year event
Inflow = 0.57 cfs @ 11.67 hrs,  Volume= 0.282 af
Outflow = 0.57 cfs @ 11.67 hrs,  Volume= 0.282 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 11.67 hrs,  Volume= 0.282 af
     Routed to Pond DET : Underground Detention System

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 59.52' @ 12.10 hrs
Flood Elev= 63.75'

Device Routing     Invert Outlet Devices
#1 Primary 57.10' 6.0"  Round Culvert   L= 7.5'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 57.10' / 57.00'   S= 0.0133 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

Primary OutFlow  Max=0.56 cfs @ 11.67 hrs  HW=57.90'  TW=57.56'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.56 cfs @ 2.83 fps)
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Summary for Link DP#1: Design Point #1 - Wetland

Inflow Area = 2.643 ac, 55.37% Impervious,  Inflow Depth = 2.85"    for  10-Year event
Inflow = 6.83 cfs @ 12.11 hrs,  Volume= 0.628 af
Primary = 6.83 cfs @ 12.11 hrs,  Volume= 0.628 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.390 ac   61.82% Impervious   Runoff Depth=4.29"Subcatchment 1S: To CB-1
   Tc=6.0 min   CN=75   Runoff=1.96 cfs  0.139 af

Runoff Area=0.206 ac   97.16% Impervious   Runoff Depth=6.68"Subcatchment 2S: To CB-2
   Tc=6.0 min   CN=96   Runoff=1.44 cfs  0.115 af

Runoff Area=0.123 ac   79.43% Impervious   Runoff Depth=5.52"Subcatchment 3S: To CB-3
   Tc=6.0 min   CN=86   Runoff=0.77 cfs  0.056 af

Runoff Area=0.331 ac   90.25% Impervious   Runoff Depth=6.21"Subcatchment 4S: To CB-4
   Tc=6.0 min   CN=92   Runoff=2.23 cfs  0.171 af

Runoff Area=0.172 ac   100.00% Impervious   Runoff Depth=6.92"Subcatchment 5S: To CB-5
   Tc=6.0 min   CN=98   Runoff=1.21 cfs  0.099 af

Runoff Area=0.135 ac   97.82% Impervious   Runoff Depth=6.80"Subcatchment 6S: To CB-6
   Tc=6.0 min   CN=97   Runoff=0.95 cfs  0.077 af

Runoff Area=0.081 ac   100.00% Impervious   Runoff Depth=6.92"Subcatchment 7S: Canopy
   Tc=0.0 min   CN=98   Runoff=0.69 cfs  0.046 af

Runoff Area=0.114 ac   100.00% Impervious   Runoff Depth=6.92"Subcatchment 8S: Roof
   Tc=0.0 min   CN=98   Runoff=0.98 cfs  0.066 af

Runoff Area=1.091 ac   11.63% Impervious   Runoff Depth=1.06"Subcatchment 100S: Overland Flow to 
   Flow Length=416'   Tc=8.1 min   CN=42   Runoff=0.83 cfs  0.097 af

Peak Elev=62.58'   Inflow=1.96 cfs  0.139 afPond CB1: CB-1
12.0"  Round Culvert  n=0.012  L=50.9'  S=0.0108 '/'   Outflow=1.96 cfs  0.139 af

Peak Elev=62.29'   Inflow=1.44 cfs  0.115 afPond CB2: CB-2
12.0"  Round Culvert  n=0.012  L=138.6'  S=0.0051 '/'   Outflow=1.44 cfs  0.115 af

Peak Elev=59.74'   Inflow=2.14 cfs  0.169 afPond CB3: CB-3(FD)
12.0"  Round Culvert  n=0.012  L=28.8'  S=0.0625 '/'   Outflow=2.14 cfs  0.169 af

Peak Elev=61.05'   Inflow=7.78 cfs  0.601 afPond CB4: CB-4(FD)
18.0"  Round Culvert  n=0.012  L=80.7'  S=0.0050 '/'   Outflow=7.78 cfs  0.601 af

Peak Elev=61.45'   Inflow=5.55 cfs  0.430 afPond CB5: CB-5
18.0"  Round Culvert  n=0.012  L=70.4'  S=0.0050 '/'   Outflow=5.55 cfs  0.430 af

Peak Elev=62.06'   Inflow=4.34 cfs  0.331 afPond CB6: CB-6
15.0"  Round Culvert  n=0.012  L=93.9'  S=0.0064 '/'   Outflow=4.34 cfs  0.331 af

Peak Elev=59.55'  Storage=1,623 cf   Inflow=9.41 cfs  0.770 afPond DET: Underground Detention System
   Outflow=8.99 cfs  0.770 af
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Peak Elev=62.34'   Inflow=1.96 cfs  0.139 afPond DMH1: DMH-1
12.0"  Round Culvert  n=0.012  L=65.9'  S=0.0137 '/'   Outflow=1.96 cfs  0.139 af

Peak Elev=60.23'   Inflow=7.78 cfs  0.601 afPond DMH2: DMH-2
   Primary=0.58 cfs  0.351 af   Secondary=7.21 cfs  0.251 af   Outflow=7.78 cfs  0.601 af

Peak Elev=60.00'   Inflow=1.67 cfs  0.112 afPond DMH3: DMH-3
12.0"  Round Culvert  n=0.012  L=30.5'  S=0.0098 '/'   Outflow=1.67 cfs  0.112 af

Peak Elev=58.43'   Inflow=8.99 cfs  0.770 afPond JF: Jellyfish Filter
18.0"  Round Culvert  n=0.012  L=12.4'  S=0.0121 '/'   Outflow=8.99 cfs  0.770 af

Peak Elev=59.89'   Inflow=0.58 cfs  0.351 afPond OWS: Oil/Water Separator
6.0"  Round Culvert  n=0.012  L=7.5'  S=0.0133 '/'   Outflow=0.58 cfs  0.351 af

   Inflow=9.72 cfs  0.867 afLink DP#1: Design Point #1 - Wetland
   Primary=9.72 cfs  0.867 af

Total Runoff Area = 2.643 ac   Runoff Volume = 0.867 af   Average Runoff Depth = 3.94"
44.63% Pervious = 1.179 ac     55.37% Impervious = 1.463 ac



2255 Lafayette Road - Portsmouth, NH
Type III 24-hr  50-Year Rainfall=8.58"21163 Post-Development REV1

  Printed  4/19/2022Prepared by Greenman-Pedersen, Inc.
Page 5HydroCAD® 10.10-7a  s/n 01710  © 2021 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.390 ac   61.82% Impervious   Runoff Depth=5.57"Subcatchment 1S: To CB-1
   Tc=6.0 min   CN=75   Runoff=2.53 cfs  0.181 af

Runoff Area=0.206 ac   97.16% Impervious   Runoff Depth=8.10"Subcatchment 2S: To CB-2
   Tc=6.0 min   CN=96   Runoff=1.73 cfs  0.139 af

Runoff Area=0.123 ac   79.43% Impervious   Runoff Depth=6.89"Subcatchment 3S: To CB-3
   Tc=6.0 min   CN=86   Runoff=0.95 cfs  0.070 af

Runoff Area=0.331 ac   90.25% Impervious   Runoff Depth=7.62"Subcatchment 4S: To CB-4
   Tc=6.0 min   CN=92   Runoff=2.71 cfs  0.210 af

Runoff Area=0.172 ac   100.00% Impervious   Runoff Depth=8.34"Subcatchment 5S: To CB-5
   Tc=6.0 min   CN=98   Runoff=1.45 cfs  0.119 af

Runoff Area=0.135 ac   97.82% Impervious   Runoff Depth=8.22"Subcatchment 6S: To CB-6
   Tc=6.0 min   CN=97   Runoff=1.14 cfs  0.093 af

Runoff Area=0.081 ac   100.00% Impervious   Runoff Depth=8.34"Subcatchment 7S: Canopy
   Tc=0.0 min   CN=98   Runoff=0.83 cfs  0.056 af

Runoff Area=0.114 ac   100.00% Impervious   Runoff Depth=8.34"Subcatchment 8S: Roof
   Tc=0.0 min   CN=98   Runoff=1.17 cfs  0.079 af

Runoff Area=1.091 ac   11.63% Impervious   Runoff Depth=1.72"Subcatchment 100S: Overland Flow to 
   Flow Length=416'   Tc=8.1 min   CN=42   Runoff=1.65 cfs  0.157 af

Peak Elev=64.55'   Inflow=2.53 cfs  0.181 afPond CB1: CB-1
12.0"  Round Culvert  n=0.012  L=50.9'  S=0.0108 '/'   Outflow=2.53 cfs  0.181 af

Peak Elev=64.04'   Inflow=1.73 cfs  0.139 afPond CB2: CB-2
12.0"  Round Culvert  n=0.012  L=138.6'  S=0.0051 '/'   Outflow=1.73 cfs  0.139 af

Peak Elev=60.39'   Inflow=2.59 cfs  0.206 afPond CB3: CB-3(FD)
12.0"  Round Culvert  n=0.012  L=28.8'  S=0.0625 '/'   Outflow=2.59 cfs  0.206 af

Peak Elev=62.24'   Inflow=9.55 cfs  0.742 afPond CB4: CB-4(FD)
18.0"  Round Culvert  n=0.012  L=80.7'  S=0.0050 '/'   Outflow=9.55 cfs  0.742 af

Peak Elev=62.82'   Inflow=6.84 cfs  0.532 afPond CB5: CB-5
18.0"  Round Culvert  n=0.012  L=70.4'  S=0.0050 '/'   Outflow=6.84 cfs  0.532 af

Peak Elev=63.72'   Inflow=5.39 cfs  0.413 afPond CB6: CB-6
15.0"  Round Culvert  n=0.012  L=93.9'  S=0.0064 '/'   Outflow=5.39 cfs  0.413 af

Peak Elev=60.21'  Storage=1,972 cf   Inflow=11.53 cfs  0.948 afPond DET: Underground Detention System
   Outflow=10.55 cfs  0.948 af
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Peak Elev=64.17'   Inflow=2.53 cfs  0.181 afPond DMH1: DMH-1
12.0"  Round Culvert  n=0.012  L=65.9'  S=0.0137 '/'   Outflow=2.53 cfs  0.181 af

Peak Elev=61.12'   Inflow=9.55 cfs  0.742 afPond DMH2: DMH-2
   Primary=0.73 cfs  0.409 af   Secondary=8.82 cfs  0.333 af   Outflow=9.55 cfs  0.742 af

Peak Elev=60.43'   Inflow=2.00 cfs  0.135 afPond DMH3: DMH-3
12.0"  Round Culvert  n=0.012  L=30.5'  S=0.0098 '/'   Outflow=2.00 cfs  0.135 af

Peak Elev=58.69'   Inflow=10.55 cfs  0.948 afPond JF: Jellyfish Filter
18.0"  Round Culvert  n=0.012  L=12.4'  S=0.0121 '/'   Outflow=10.55 cfs  0.948 af

Peak Elev=60.66'   Inflow=0.73 cfs  0.409 afPond OWS: Oil/Water Separator
6.0"  Round Culvert  n=0.012  L=7.5'  S=0.0133 '/'   Outflow=0.73 cfs  0.409 af

   Inflow=12.14 cfs  1.105 afLink DP#1: Design Point #1 - Wetland
   Primary=12.14 cfs  1.105 af

Total Runoff Area = 2.643 ac   Runoff Volume = 1.105 af   Average Runoff Depth = 5.02"
44.63% Pervious = 1.179 ac     55.37% Impervious = 1.463 ac
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9/22/21, 1:51 PM Extreme Precipitation Tables: 43.034°N, 70.78°W

precip.eas.cornell.edu/data.php?1632333090825 1/1

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

Smoothing Yes
State New Hampshire

Location
Longitude 70.780 degrees West
Latitude 43.034 degrees North
Elevation 0 feet
Date/Time Wed, 22 Sep 2021 13:51:31 -0400

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

1yr 0.26 0.40 0.50 0.65 0.82 1.04 1yr 0.71 0.98 1.22 1.57 2.04 2.68 2.95 1yr 2.37 2.83 3.25 3.97 4.59 1yr
2yr 0.32 0.50 0.62 0.82 1.03 1.30 2yr 0.89 1.18 1.52 1.95 2.50 3.23 3.60 2yr 2.86 3.46 3.97 4.72 5.37 2yr
5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.44 3.16 4.10 4.62 5yr 3.63 4.44 5.09 5.99 6.76 5yr
10yr 0.41 0.65 0.82 1.12 1.46 1.90 10yr 1.26 1.73 2.24 2.91 3.78 4.91 5.58 10yr 4.34 5.37 6.15 7.17 8.05 10yr
25yr 0.48 0.76 0.97 1.34 1.78 2.35 25yr 1.54 2.15 2.79 3.65 4.78 6.23 7.16 25yr 5.51 6.89 7.89 9.12 10.14 25yr
50yr 0.54 0.86 1.11 1.55 2.08 2.77 50yr 1.80 2.54 3.31 4.36 5.71 7.46 8.66 50yr 6.60 8.33 9.54 10.93 12.09 50yr
100yr 0.60 0.97 1.25 1.78 2.43 3.28 100yr 2.10 2.99 3.93 5.20 6.83 8.94 10.48 100yr 7.91 10.08 11.53 13.11 14.41 100yr
200yr 0.68 1.11 1.44 2.06 2.85 3.86 200yr 2.46 3.54 4.65 6.18 8.16 10.71 12.67 200yr 9.48 12.19 13.95 15.74 17.19 200yr
500yr 0.81 1.33 1.73 2.51 3.51 4.81 500yr 3.03 4.41 5.82 7.78 10.32 13.62 16.31 500yr 12.06 15.68 17.95 20.04 21.72 500yr

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

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.62 0.87 0.92 1.33 1.68 2.26 2.56 1yr 2.00 2.46 2.89 3.18 3.94 1yr
2yr 0.32 0.49 0.60 0.81 1.00 1.19 2yr 0.87 1.16 1.37 1.82 2.33 3.08 3.49 2yr 2.73 3.36 3.86 4.59 5.12 2yr
5yr 0.35 0.54 0.67 0.92 1.18 1.41 5yr 1.01 1.38 1.61 2.12 2.73 3.83 4.25 5yr 3.39 4.09 4.77 5.60 6.32 5yr
10yr 0.39 0.60 0.74 1.03 1.33 1.61 10yr 1.15 1.57 1.81 2.38 3.05 4.42 4.94 10yr 3.91 4.75 5.54 6.51 7.29 10yr
25yr 0.44 0.67 0.84 1.20 1.58 1.91 25yr 1.36 1.87 2.10 2.75 3.53 4.78 6.01 25yr 4.23 5.78 6.80 7.95 8.82 25yr
50yr 0.49 0.74 0.92 1.33 1.78 2.18 50yr 1.54 2.13 2.35 3.06 3.93 5.41 6.96 50yr 4.79 6.69 7.94 9.25 10.20 50yr
100yr 0.54 0.82 1.03 1.48 2.04 2.48 100yr 1.76 2.43 2.63 3.40 4.34 6.09 8.06 100yr 5.39 7.75 9.28 10.78 11.79 100yr
200yr 0.60 0.90 1.15 1.66 2.31 2.83 200yr 2.00 2.77 2.94 3.77 4.79 6.84 9.33 200yr 6.06 8.97 10.84 12.57 13.65 200yr
500yr 0.70 1.04 1.34 1.94 2.76 3.39 500yr 2.39 3.31 3.42 4.29 5.45 7.99 11.32 500yr 7.07 10.89 13.33 15.44 16.55 500yr

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

1yr 0.29 0.44 0.54 0.72 0.89 1.09 1yr 0.77 1.06 1.26 1.74 2.20 3.01 3.17 1yr 2.66 3.05 3.61 4.40 5.09 1yr
2yr 0.34 0.52 0.64 0.87 1.07 1.27 2yr 0.92 1.24 1.48 1.96 2.51 3.45 3.72 2yr 3.05 3.58 4.11 4.87 5.67 2yr
5yr 0.40 0.62 0.77 1.05 1.34 1.63 5yr 1.16 1.59 1.88 2.53 3.25 4.37 4.98 5yr 3.87 4.79 5.42 6.40 7.18 5yr
10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.94 2.28 3.10 3.95 5.38 6.21 10yr 4.76 5.97 6.82 7.87 8.78 10yr
25yr 0.58 0.88 1.09 1.56 2.06 2.58 25yr 1.77 2.52 2.96 4.07 5.14 7.82 8.33 25yr 6.92 8.01 9.12 10.36 11.43 25yr
50yr 0.67 1.03 1.28 1.84 2.47 3.14 50yr 2.13 3.07 3.60 5.00 6.31 9.79 10.42 50yr 8.66 10.02 11.38 12.74 13.98 50yr
100yr 0.79 1.20 1.50 2.17 2.98 3.83 100yr 2.57 3.74 4.37 6.15 7.74 12.24 13.04 100yr 10.83 12.53 14.18 15.70 17.09 100yr
200yr 0.93 1.40 1.77 2.56 3.57 4.67 200yr 3.08 4.57 5.34 7.58 9.51 15.35 16.32 200yr 13.58 15.70 17.71 19.33 20.91 200yr
500yr 1.15 1.71 2.21 3.20 4.56 6.07 500yr 3.93 5.94 6.93 10.02 12.51 20.72 21.97 500yr 18.34 21.13 23.74 25.46 27.30 500yr

Per Env-Wq
1503.08(l) these
values are increased
by 15% for the
analysis

2yr   3.71
10yr  5.65
25yr  7.16
50yr  8.58

http://www.nrcc.cornell.edu/


Project: Job # 2021163
Date: 26-Jan-22

FES-1
Q25 = 9 cfs

Do = 18 inches
Tw = 0.8 feet

Design Criteria
Apron Dimensions

The dimensions of the apron at the outlet of the pipe shall be determined as
follows:

1.) The width of the apron at the outlet of the pipe or channel shall be 
3 times the diameter of the pipe, or the width of the channel.

W= 4.5 feet

2.) The length of the apron shall be determined from the following formula
when the tailwater depth at the outlet of the pipe or channel is less than
one-half the diameter of the pipe or one-half the width of the channel:

La=1.8*Q/ Do^3/2+ 7Do
La= 19.32 feet

Where:
La is the length of the apron
Q is the discharge from the pipe or channel
Do is the diameter of pipe of width of channel

3.) When the depth of the tailwater at the outlet of the pipe or channel is
equal to or greater than one-half the diameter of the pipe or the width of 
the channel. Then the following formula applies:

La=3.0*Qo/ Do^1.5 +7Do

La= 25.197 feet

4.) Where there is no well defined channel downstream of the outlet, the
width of the downstream end of the apron shall be determined as follows:

a.  For minimum tailwater conditions where the tailwater depth is less
     than the elevation of the center of the pipe:

W=3*Do+La
W= 23.82 feet

b.  For maximum tailwater conditions where the tailwater depth is
     greater than the elevation of the center of the pipe:

W=3*Do+0.4*La
W= 14.58 feet

OUTLET APRON DESIGN
Lafayette Rd, Portsmouth, NH

(from HydroCAD POND DET)

USE THIS

USE THIS

USE THIS

FES1



5.) Where there is a stable well-defined channel downstream of the apron, 
the bottom of the apron shall be equal to the width of the channel.

6.) The side of the apron in a well-defined channel shall be 2:1
(horizontal to vertical) or flatter.  The height of the structural lining along
the channel sides shall begin at the elevation equal to the top of conduit 
and taper down to the channel bottom through the length of the apron.

7.) The bottom grade of the apron shall  be level (0% grade).  No overfall is 
allowable at the end of the apron.

8.) The apron shall be located so that there are no bends in the horizontal 
alignment of the apron.

Rock Riprap
The following criteria shall be used to determine the dimensions of the rock riprap
used for the apron:

1.) The median stone diameter shall be determined using the formula:

d50=0.02*Q^4/3/(Tw*Do)
d50= 3.72   inches USE 4 inches

d50 minimum 3 inches
Where:
d50 is the median stone diameter in feet
Tw is the tailwater depth above the invert of the pipe channel in feet
Q is the discharge from the pipe or channel in cubic feet per second
Do is the diameter of the pipe or width of the channel in feet

2.) Fifty percent by weight of the riprap mixture shall be smaller the than 
median size stone designated as d50.  The largest stone size in the mixture

shall be 1.5 times the d50 size.

3.) The quality and gradation of the rock, the thickness of the riprap lining, filter
material and the quality of the stone shall meet the requirements in the 
Rock Riprap BMP.  The minimum depth shall be 6 inches or 1.5 times the 
largest stone size in the mixture whichever is larger (d).

Thickness of the riprap
d = 1.5*(d100 avg.(largest stone size))

d= 10 inches*

* must use a minimum of 6"
Rock Rip Rap Gradation

% of weight smaller
than the given size size of stone in inches

100 5.6 to 7.4
85 4.8 to 6.7
50 3.7 to 5.6
15 1.1 to 1.9

FES1



Product Summary

A Simple Solution for your Trickiest Sites

First Defense® High Capacity is a versatile stormwater separator with 
some of the  highest approved flow rates in the United States, enabling 
engineers and contractors to save site space and projects costs by using 
the smallest possible footprint. It also works with single and multiple inlet 
pipes and inlet grates has an internal bypass to convey infrequent peak 
flows directly to the outlet. 

  

Applications

How it Works

Highest Flow through the Smallest Footprint

First Defense® High Capacity 

Advanced Hydrodynamic Separator 

Benefits

Small & Simple
 » Cut footprint size, cut costs: First Defense® 
provides space-saving, easy-to-install surface 
water treatment in standard sized chambers/
manholes.

 » Adapt to site limitations: Variable configuratoins 
will help you effectively slip First Defense® into 
a tight spot. It also works well with large pipes, 
multiple inlet pipes and inlet grates.

 » Save installation time: Every First Defense® unit 
is delivered to site pre-assembled and ready for 
installation – so installation is as easy as fitting any 
chamber/manhole.

Stormwater Solutions
hydro-int.com/firstdefense

Contaminated stormwater runoff enters the inlet 
chute from a surface grate and/or inlet pipe. The inlet 
chute introduces flow into the chamber tangentially 
to create a low energy vortex flow regime (magenta 
arrow) that directs sediment into the sump while oils, 
floating trash and debris rise to the surface.

Treated stormwater exits through a submerged outlet 
chute located opposite to the direction of the rotating 
flow (blue arrow). Enhanced vortex separation is 
provided by forcing the rotating flow within the vessel 
to follow the longest path possible rather than directly 
from inlet to outlet.

Higher flows bypass the treatment chamber to 
prevent turbulence and washout of captured pollu-
tants. An internal bypass conveys infrequent peak 
flows directly to the outlet eliminating the need for, 
and expense of, external bypass control structures.  A 
floatables draw off slot functions to convey floatables 
into the treatment chamber prior to bypass.

 » Areas requiring a minimum of 50% TSS removal
 » Stormwater treatment at the point of entry into the drainage line
 » Sites constrained by space, topography or drainage profiles with limited 

slope and depth of cover

 » Highways, car parks, industrial areas and urban developments

 » Pre-treatment to ponds, storage systems, green infrastructure 

Product Profile

1.  Inlet Grate (optional)
2.  Precast chamber
3.  Inlet Pipe (optional)
4.  Floatables Draw Off Slot 
    (not pictured)
5.  Inlet Chute

6.  Internal Bypass
7.  Outlet pipe
8.  Oil and Floatables Storage
9.  Outlet chute
10. Sediment Storage Sump

Fig.1 The First Defense® High Capacity has internal components 
designed to efficiently capture pollutants and prevent washout at 
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Sizing & Design

Hydro International, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 
Email: stormwaterinquiry@hydro-int.com
Web: www.hydro-int.com/firstdefense

Download Drawings!
hydro-int.com/fddrawings

Access the Operation & Maintenance Manual
hydro-int.com/fd-om

Easy vactor hose access through the center shaft of the system makes for quick, simple 
sump cleanout while trash and floatables can be fished out from the surface with a net. 

Nobody maintains our systems better than we do. To ensure optimal, ongoing device 
performance, be sure to recommend Hydro International as a preferred service and 
maintenance provider to your clients. 

Maintenance

This simple online tool will 
recommend the best separator, 
model size and online/offline 
arrangement based on site-specific 
data entered by the user. 

Go to hydro-int.com/sizing to access 
the tool.

Free Sizing Tool

This adaptable online treatment system works easily with large pipes, multiple inlet pipes, inlet grates and now, contains a high capacity bypass 
for the conveyance of large peak flows. Designed with site flexibility in mind, the First Defense® High Capacity allows engineers to maximize 
available site space without compromising treatment level.

First Defense®  
High Capacity 

Model
Number

Diameter

Typical TSS Treatment
Flow  Rates Peak 

Online 
Flow Rate

Maximum
Pipe 

Diameter1 

Oil Storage 
Capacity 

Typical 
Sediment 
Storage 

Capacity2

Minimum 
Distance from 
Outlet Invert to 

Top of Rim3

Standard 
Distance 

from Outlet 
Invert to 
Sump 
Floor

NJDEP
Certified 110µm

(ft / m) (cfs / L/s) (cfs / L/s) (cfs / L/s) (in / mm) (gal / L) (yd3 / m3) (ft / m) (ft / m)

FD-3HC 3 / 0.9 0.84 / 23.7 1.06 / 30.0 15 / 424 18 / 450 125 / 473 0.4 / 0.3 2.0 - 3.5 / 0.6 - 1.0 3.71 / 1.13

FD-4HC 4 / 1.2 1.50 / 42.4 1.88 / 53.2  18 / 510  24 / 600   191 / 723 0.7 / 0.5  2.3 - 3.9 / 0.7 - 1.2 4.97 / 1.5

FD-5HC 5 / 1.5 2.35 / 66.2 2.94 / 83.2 20 / 566  24 / 600 300 / 1135 1.1 / .84 2.5 - 4.5 / 0.7 - 1.3 5.19 / 1.5

FD-6HC 6 / 1.8 3.38 / 95.7 4.23 / 119.8  32 / 906 30 / 750 496 / 1,878 1.6 / 1.2 3.0 - 5.1 / 0.9 - 1.6 5.97 / 1.8

FD-8HC 8 / 2.4 6.00 / 169.9 7.52 / 212.9 50 / 1415 48 / 1200 1120 / 4239 2.8 / 2.1 3.0 - 6.0 / 0.9 -1.8 7.40 / 2.2

FD-10HC 10 / 3.0 9.38 / 265.6 11.75 / 332.7 50 / 1415 48 / 1200 1742 / 6594 4.4 / 3.3 6.5 -8.0 / 2.0 - 2.4 10.25 / 3.12

1Contact Hydro International when larger pipe sizes are required. 
2Contact Hydro International when custom sediment storage capacity is required. 
3Minimum distance for models depends on pipe diameter. 

FD_SS_B_2105



ENGINEERED SOLUTIONS

Jellyfish® Filter 
Stormwater Treatment

ENGINEERED SOLUTIONS



Your Contech Team
Contech is the leader in stormwater solutions, 
helping engineers, contractors and owners with 
infrastructure and land development projects 
throughout North America.

With our responsive team of stormwater experts, 
local regulatory expertise and flexible solutions, 
Contech is the trusted partner you can count on for 
stormwater management solutions.

The experts you need to 
 solve your stormwater challenges

STORMWATER  
CONSULTANT
It’s my job to recommend  
the best solution to meet  
permitting requirements.

STORMWATER  
DESIGN ENGINEER
I work with consultants to design 
the best approved solution to 
meet your project’s needs.

REGULATORY MANAGER
I understand the local stormwater  
regulations and what solutions  
will be approved.

SALES ENGINEER
I make sure our solutions  
meet the needs of the contractor 
during construction.

 Contech is your partner in stormwater management solutions



ENGINEERED SOLUTIONS

The Jellyfish Filter is a stormwater quality treatment 
technology featuring high flow pretreatment and membrane 
filtration in a compact stand-alone system. Jellyfish removes 
floatables, trash, oil, debris, TSS, fine silt-sized particles, and a 
high percentage of particulate-bound pollutants; including 
phosphorus, nitrogen, metals and hydrocarbons. The high 
surface area membrane cartridges, combined with up-flow 
hydraulics, frequent, passive backwashing, and rinseable/
reusable cartridges ensure long-lasting performance.

 The Jellyfish Filter has been tested 
in the field and laboratory, and has 
received approval from numerous 
stormwater regulatory agencies.

Setting new standards in Stormwater 
Treatment – Jellyfish® Filter



Jellyfish® Filter 
Standard Configuration

 Setting new standards in Stormwater Treatment

Tested in the field and laboratory ...

 � Stormwater enters the Jellyfish through the inlet pipe 
and traps floating pollutants behind the maintenance 
access wall and below the cartridge deck.

 � Water is conveyed below the cartridge deck where a 
separation skirt around the cartridges isolates oil, trash 
and debris outside the filtration zone.

 � Water is directed to the filtration zone and up through 
the top of the cartridge where it exits via the outlet pipe.

 � The membrane filters provide a very large surface area 
to effectively remove fine sand and silt-sized particles, 
and a high percentage of particulate-bound pollutants 
such as nitrogen, phosphorus, metals, and hydrocarbons 
while ensuring long-lasting treatment.

 � As influent flow subsides, the water in the backwash 
pool flows back into the lower chamber. This passive 
backwash extends cartridge life.

 � The draindown cartridge(s) located outside the 
backwash pool enables water levels to balance.

How the Jellyfish® Filter Treats 
Stormwater

Pretreat bioretention or 
infiltration with Jellyfish 
to extend service life.

Learn More:  
www.ContechES.com/jellyfish



Jellyfish® Filter Performance  
Testing Results

APPLICATION TIPS
• The Peak Diversion Jellyfish 

provides treatment and high-
flow bypass in one structure, 
eliminating the need for a 
separate bypass structure.

• LID and GI are complemented 
by filtration solutions, as they 
help keep sites free from fine 
sediments that can impede 
performance, remove 
unsightly trash, and provide a 
single point of maintenance.

• Selecting a filter with a long 
maintenance cycle and low 
maintenance cost will result 
in healthy waterways and 
happy property owners.

POLLUTANT OF CONCERN % REMOVAL

Total Trash 99%

Total Suspended Solids (TSS) 89%

Total Phosphorus (TP) 59%

Total Nitrogen (TN) 51%

Total Copper (TCu) > 50%

Total Zinc (TZn) > 50%

Sources: 
TARP II Field Study – 2012 JF 4-2-1 Configuration 

MRDC Floatables Testing – 2008 JF6-6-1 Configuration

ENGINEERED SOLUTIONS

The pleated tentacles of the Jellyfish® Filter provide 
a large surface area for pollutant removal.



 Field tested and performance verified 

FEATURE BENEFITS

High surface area membrane filtration Low flux rate promotes cake filtration and slows membrane 
occlusion

High design treatment flow rate per cartridge (up to 80 
gpm (5 L/s)) Compact system with a small footprint, lower construction cost

Low driving head (typically 18 inches or less (457 mm)) Design flexibility, lower construction cost

Lightweight cartridges with passive backwash Easy maintenance and low life-cycle cost

The Jellyfish Filter has been reviewed by numerous state and 
federal programs, including:

 � Washington State Department of Ecology (TAPE) GULD – BASIC, 

Phosphorus

 � Virginia Department of Environmental Quality (VA DEQ)

 � Texas Commission of Environmental Quality (TCEQ)

 � Canada ISO 14034 Environmental Management – Environmental 

Technology Verification (ETV)

 � Philadelphia Water District (PWD)

 � Maryland Department of the Environment (MD DOE)

Jellyfish® Filter Features and Benefits

Select Jellyfish® Filter Certifications 
and Verifications

The Jellyfish Filter can be 
configured in a manhole, 
catch basin, or vault.



Jellyfish® Filter Configurations

Multiple system configurations to optimize your site .... 

The Jellyfish Filter can be manufactured in a variety of configurations: manhole, catch basin, 
vault, fiberglass tank, or custom configurations.  Typically, 18 inches (457 mm) of driving head 
is designed into the system. For low drop sites, the designed driving head can be less.

ENGINEERED SOLUTIONS

Grated Inlet

Manhole

Curb Inlet

Vault

 � Jellyfish Filter cartridges are light weight and reusable

 � Maintenance of the filter cartridges is performed by removing, 

rinsing and reusing the cartridge tentacles. 

 � Vacuum extraction of captured pollutants in the sump is 

recommended at the same time. 

 � Full cartridge replacement intervals differ by site due to varying 

pollutant loading and type, and maintenance frequency.  

Replacement is anticipated every 2-5 years.

 � Contech® has created a network of Certified Maintenance Providers 

to provide maintenance on stormwater BMP’s.

Jellyfish® Filter Maintenance

The Jellyfish® Filter tentacle is light 
and easy to clean.



Few companies offer the wide range of high-
quality stormwater resources you can find with 
us — state-of-the-art products, decades of 
expertise, and all the maintenance support you 
need to operate your system cost-effectively. 

Get social with us:
800-338-1122 | www.ContechES.com

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS 
SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS 
AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY 
APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED 
TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY 
PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE 
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

© 2021 Contech Engineered Solutions LLC, a QUIKRETE Company All Rights Reserved. Printed in the USA.

ENGINEERED SOLUTIONS

A partner 
 you can rely on

THE CONTECH WAY
Contech® Engineered Solutions provides innovative, cost-effective 

site solutions to engineers, contractors, and developers on projects 

across North America. Our portfolio includes bridges, drainage,  

erosion control, retaining wall, sanitary sewer and stormwater 

management products. 

TAKE THE NEXT STEP
For more information: www.ContechES.com

STORMWATER  
SOLUTIONS

PIPE 
SOLUTIONS

STRUCTURES 
SOLUTIONS
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11.   Data Quality Assessment 

Data was analyzed using statistical methods in accordance with guidelines in the TARP 

Protocol for Stormwater Best Management Practice Demonstrations, and the VTAP Guidance for 

Evaluating Stormwater Manufactured Treatment Devices.  Data was examined by statistical and 

regression analysis, ANOVA statistics, non-parametric analysis, correlations, probability distributions of 

data, normality testing, standards, and physical data replication.  

 

Data integrity in the laboratory was addressed in a multi-level review process for all analyses 

conducted.  The initial step in this review process was conducted by each lab analyst as tests were 

conducted.  Calibration values and procedures were checked against previous tests to alert the analyst to 

in case of malfunction in equipment or test errors. 

 

The second level of review was conducted by the lab director who collected results and entered 

these values into the tabular spreadsheets for each test.  Each of the results was checked for accuracy of 

input as well as to appropriateness for the samples which were analyzed.  All results were overseen or 

conducted personally by the lab manager.  All preliminary calculations were reviewed. 

 

The final level of review was conducted by the project manager who reviewed all results 

generated within the laboratory. 

12.   Conclusions 

Field testing of an Imbrium Systems’ Jellyfish
®

 Filter model JF4-2-1 with second-generation 

filtration cartridges was conducted in accordance with the TARP and VTAP field test protocols. The 

physical modeling campaign was carried out on the University of Florida campus with the full-scale unit 

loaded by rainfall-runoff from a surface parking watershed.  A total of 25 monitored storm events, with 

15 inches of cumulative rainfall depth, were treated by the JF4 during this study.  Of the 25 storms 

treated, two storms generated flows exceeding the maximum design flow of 200 gpm. No maintenance 

was required or conducted during the 13-month monitoring period from May 28, 2010 to June 27, 2011. 

 

Treatment results generated median SSC and TSS removal efficiency results of 99% and 89%, 

respectively. Median removal efficiency was 59% for Total Phosphorus and 51% for Total Nitrogen. For 

Total Copper, Zinc, Lead and Chromium median removal efficiencies were 90, 70, 81, and 36%, 

respectively. The d50 for influent and effluent particle sizes were 82 and 3 m, respectively.  Median 

head loss never exceeded 8.4 inches (21.4 cm) for any event and across the entire monitoring campaign 

the median head loss was 3.3 inches (8.3 cm).  Dry basis particulate matter (PM) recovered from the 

treatment unit totaled 166 pounds, and the JF4-2-1 had a volumetric capacity to retain a significantly 

larger mass of PM.  Median and peak head losses were driven predominately by flow rate and to a much 

lesser degree by filter cartridge ripening which was muted. At the completion of the monitoring 

campaign, a 95% mass balance was obtained on particulate matter (PM) which validates the testing 

methods used throughout this study. This mass balance on PM is an independent requirement to validate 

the influent and effluent monitoring and validates the most rigorous unit operation and process physical 

modeling available.  The results obtained in this field study demonstrate that the Jellyfish Filter’s 

particulate removal performance is reasonably insensitive to incoming particle size distribution (PSD) 

and runoff event duration.  

cmason
Highlight
 51% for Total Nitrogen
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Stormwater Inspection & Maintenance Manual 
Granite State Convenience, Portsmouth, New Hampshire 
February 3, 2022    Revised:  April 19, 2022   

SECTION 1                     I & M DOCUMENTATION REQUIREMENTS 
The Owner of Record shall be responsible for the continued operation, and maintenance of all 
stormwater management systems in accordance with this manual and Section 7.6.5 of the City 
of Portsmouth Site Plan Review Regulations.  Logs of inspections and maintenance shall be 
maintained and filed with the City of Portsmouth as needed.  Copies will need to be kept for the 
most recent three years and made available to the Planning Board and City Engineer upon 
request.   

Logs shall include the date on which each inspection or maintenance task was performed, a 
description of the inspection findings or maintenance completed, and the name of the inspector 
or maintenance personnel performing the task.  If a maintenance task requires the cleanout of 
any sediments or debris, the location where the sediment and debris was disposed after 
removal will be indicated.  Disposal of the accumulated sediment and hydrocarbons must be in 
accordance with applicable local, state, and federal guidelines and regulations.   

All stormwater facilities associated with this development are identified on Figure 1 contained 
within Section 3 of this manual and listed individually on the log form included herein, and shall 
be inspected and maintained in accordance with the procedures outlined in Section 4. 



Stormwater Inspection & Maintenance Manual 
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SECTION 2 BMP  SPECIFIC I & M PROCEDURES 
Driveway/Parking Lot Sweeping 
Sweeping shall be done once in the early fall and then immediately following spring snowmelt to 
remove sand and other debris and when visual buildup of debris is apparent.  Pavement 
surfaces shall be swept at other times such as in the fall after leaves have dropped to remove 
accumulated debris.  Since contaminants typically accumulate within 12 inches of the curbline, 
street cleaning operations should concentrate in cleaning curb and gutter lines for maximum 
pollutant removal efficiency.  Other areas shall also be swept periodically when visual buildup of 
debris is apparent.  Once removed from paved surfaces, the sweeping must be handled and 
disposed of properly.  Disposal of the accumulated sediment and hydrocarbons must be in 
accordance with applicable local, state, and federal guidelines and regulations. 

Deep Sump Hooded Catch Basins  
Inspect and clean as required all catch basins at least two times per year including at the end of 
the foliage and snow removal seasons.  Sediment must be removed whenever the depth of 
deposits is greater than or equal to one half the depth from the bottom of sump to the invert of 
the lowest pipe in the basin.  If the basin outlet is designed with a hood to trap floatable 
materials check to ensure watertight seal is working.  Damaged hoods should be replaced when 
noted by inspection.  At a minimum, remove floating debris and hydrocarbons at the time of the 
inspection.  Sediment and debris can be removed by a clamshell bucket; however, a vacuum 
truck is preferred.  Disposal of the accumulated sediment and hydrocarbons must be in 
accordance with applicable local, state, and federal guidelines and regulations. 

Outlet Aprons/Weirs 
Inspect at least once annually for damage and deterioration.  Repair damages immediately. 

Oil/Water Separator 
The system should initially be inspected within the first three months after completion of the 
site’s construction and after any rainfall greater than 1-inch. The units should be inspected after 
every major storm but at least on a monthly basis.  Cleaning of the units should be done at least 
twice a year and should include the following: 

1. Removal of accumulated oil and grease and sediment by using a vacuum truck or 
similar catch basin cleaning device. 

2. Visually inspect, and clean as needed, inlet and outlets including tees during each 
inspection. 

3. At a minimum, remove any floating debris at the time of the inspection.   
 
Disposal of the accumulated sediment and hydrocarbons must be in accordance with applicable 
local, state, and federal guidelines and regulations. 
 
Hydrodynamic Separators (First Defense Units) 
Initial maintenance to be performed twice a year for the first year after the unit is online and 
operational.  A vacuum truck must be used at a minimum of once per year for sediment 
removal.  Refer to the attached First Defense Owner’s manual for operation and maintenance 
procedures and schedules thereafter.  
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Jellyfish Filter Treatment Unit 
See attached product maintenance materials by Contech ES. 

Underground Detention System 
All subsurface systems should initially be inspected within the first three months after 
completion of the site’s construction. 
 
Preventive maintenance should be performed at least every six months and sediment shall be 
removed from pretreatment BMP's after every major storm event.  The Detention System shall 
be inspected on regular bi-annual scheduled dates.  Sediment and debris removal should be 
through the use of truck mounted vacuum equipment.  Outlet pipes should be flushed to point 
of discharge on the same frequency as mentioned above.  Disposal of the accumulated sediment 
and hydrocarbons must be in accordance with applicable local, state, and federal guidelines and 
regulations. 
 
The following is the recommended procedure to inspect the underground system in service: 

1. Locate the riser or cleanout section of the system.  The riser/cleanout will typically be 
6 or 12” in diameter or larger.  

2. Remove the lid from the riser/cleanout. 
3. Measure the sediment buildup at each riser and cleanout location.  Only certified 

confined space entry personnel having appropriate equipment should be permitted 
to enter the system. 

4. Inspect each manifold, all laterals, and outlet pipes for sediment build up, 
obstructions, or other problems.  Obstructions should be removed at this time. 

5. If measured sediment build up is between 2” to 8”, cleaning should be considered; if 
sediment build up exceeds 8”, cleaning should be performed at the earliest 
opportunity.  A thorough cleaning of the system (manifolds and laterals) shall be 
performed by water jets and/or truck mounted vacuum equipment. 

 
Pretreatment BMP’s shall be inspected and cleaned during the regular bi-annual inspections. 
 
The inlet and outlet of the subsurface systems should be checked periodically to ensure that 
flow structures are not blocked by debris.  All pipes connecting the structures to the system 
should be checked for debris that may obstruct flow.  Inspections should be conducted monthly 
during wet weather conditions from March to November. 
 
Vegetated Areas 
Inspect slopes and embankments early in the growing season to identify active or potential 
erosion problems.  Replant bare areas or areas with sparse growth.  Where rill erosion is 
evident, armor the area with an appropriate lining or divert the erosive flows to on-site areas 
able to withstand the concentrated flows.  During the summer months, all landscape features 
are to be maintained with the minimum possible amount of fertilizers, pesticides or herbicides.  

Winter Maintenance 
Proposed snow storage is located along the edge of the roadways.  Any excess snow is to be 
trucked offsite.  During the winter months all snow is to be stored such that snowmelt is 
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controlled.  Avoid disposing of snow on top of storm drain catch basins or in stormwater 
drainage swales or ditches. The minimum amount of deicing chemicals needed is to be used.  It 
is recommended that winter maintenance contractors be current UNHT2 Green SnowPro 
Certified applicators or equivalent.  In addition, a NHDES Salt Applicator Certification is 
recommended, but not required.  Information on these certifications can be found in the links 
provided below: 

 http://t2.unh.edu/green-snopro-training-and-nhdes-certification  
 http://des.nh.gov/organization/divisions/water/wmb/was/salt-reduction-initiative/salt-

applicator-certification.htm  
 
Control of Invasive Species 
During maintenance activities, check for the presence of invasive species.  Invasive species must 
be managed/removed in accordance with RSA 430:530 and AGR 3800.  See Section 4 of this 
manual for information from the University of New Hampshire Cooperative Extension and the 
New Hampshire Guide to Upland Invasive Species from the New Hampshire Department of 
Agriculture Markets and Food, Plant Industry Division or the information provided on their 
website (http://www.agriculture.nh.gov/divisions/plant-industry/invasive-plants.htm). 
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SECTION 3 LONG TERM MAINTENANCE PLAN EXHIBIT 
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SECTION 4 CONTROL OF INVASIVE SPECIES 



 

 

CONTACT INFORMATION  
 

TERRESTRIAL PLANTS 
Douglas Cygan, Invasive Species Coordinator, NH Department of Agriculture, Mar-

kets & Food, Division of Plant Industry, 29 Hazen Drive, Concord, NH 03301 
(603) 271-3488, douglas.cygan@agr.nh.gov 

 Website: www.agriculture.nh.gov 
 

AQUATIC PLANTS 
Amy Smagula, Clean Lakes and Exotic Species Coordinator, NH Department of En-

vironmental Services, 29 Hazen Drive, PO Box 95, Concord, NH 03302 
(603) 271-2248, asmagula@des.state.nh.us. 

 
RESOURCES   

NH Coastal Watershed Invasive Plant Partnership (CWIPP) 
www.des.nh.gov/organization/divisions/water/wmb/coastal/cwipp/index.htm 

Invasive Plant Atlas of New England (IPANE) 
http://invasives.eeb.uconn.edu/ipane 

Natural Resource Conservation Service (NRCS) 
http://plants.usda.gov 

New England Wildflower Society (NEWS) 
www.newfs.org 

New Hampshire Department of Agriculture, Markets & Food (DAMF) 
www.agriculture.nh.gov 

New Hampshire Department of Resources & Economic Development, 
Natural Heritage Bureau (DRED) 

http://www.naturalheritage.org  
New Hampshire Department of Resources & Economic Development, 

Division of Forests and Lands (DRED) 
http://www.nhdfl.org/organization/div_nhnhi.htm  

New Hampshire Department of Environmental Services (DES) 
www.des.state.nh.us/wmb/exoticspecies 

New Hampshire Fish & Game Department  
www.wildlife.state.nh.us 

The Nature Conservancy (TNC) 
www.nature.org 

U.S. Department of Agriculture’s Animal Plant Health Inspection Service (USDA 
APHIS) 

www.aphis.usda.gov 
University of New Hampshire Cooperative Extension (UNHCE) 

www.ceinfo.unh.edu 
 

Funding for the printing of this booklet provided by: 
U.S. Department of Agriculture’s Animal Plant Health Inspection Service 
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Introduction 
 
 Throughout the world, non-native invasive species have become an over-
whelming problem resulting in impacts to the natural environment and man-
aged landscapes.  Invasive species typically possess certain traits that give 
them an advantage over most native species.  The most common traits include 
the production of many offspring, early and rapid development, and adaptabil-
ity and high tolerance to many environmental conditions.  These traits allow 
invasive species to be highly competitive and, in many cases, suppress native 
species.  Studies show that invasives can reduce natural diversity, impact en-
dangered or threatened species, reduce wildlife habitat, create water quality 
impacts, stress and reduce forest and agricultural crop production, damage 
personal property, and cause health problems. 
 

 Invasive species began arriving in North America in the mid-to-late 1700s 
by various means.  Many were brought here for ornamental uses, erosion con-
trol, or to provide for wildlife habitat.  Others arrived inadvertently through 
international travel and commerce. 
 
Impacts and Actions 

 
Biologists have found that invasive species cover more than 100 million 

acres of land in the U.S. and their population numbers continue to spread.  
The repeated process of spread has become so extreme that invasive species 
cost the United States billions of dollars per year.  This is a result of lost agri-
cultural and forest crops, impacts to natural resources and the environment, 
and the control efforts required to eradicate them.   

 
 On February 3, 1999, President Clinton signed Executive Order 13112, 
which established the National Invasive Species Council.  The Council is re-
sponsible for assessing the impacts of invasive species, providing the nation 
with guidance and leadership on invasive species issues, and seeing that fed-
eral programs are coordinated and compatible with state and local initiatives. 

 
Each state is also required to participate by evaluating and responding to 

their invasive species concerns.  In the summer of 2000, the State of New 
Hampshire passed House Bill 1258-FN, which created the Invasive Species 
Act (ISA) and the New Hampshire Invasive Species Committee. 

 

New Hampshire Department of Agriculture, Markets & Food 
Terrestrial Invasive Plant Species 
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GLOSSARY OF PLANT TERMS 
Alternate: Arranged singly at each node, as leaves or buds on different sides of 

a stem. 
Annual: Living or growing for only one year or season. 
Aril: A fleshy, usually brightly colored cover of a seed that develops from the 

ovule stalk and partially or entirely envelops the seed. 
Axis: The point at which the leaf is attached to the main stem or branch. 
Berry: A small, juicy, fleshy fruit. 
Biennial: Having a life cycle that normally takes two growing seasons to com-

plete. 
Capsule: A dry dehiscent fruit that develops from two or more united capsules. 
Compound: Composed of more than one part. 
Deciduous: Shedding or losing foliage at the end of the growing season. 
Dehiscent: The spontaneous opening of a fruit at maturity. 
Drupe: A fleshy fruit usually having a single hard stone enclosing a seed. 
Entire: Referring to a leaf not having an indented margin. 
Filiform: Having the form resembling a thread or filament. 
Furrowed: A rut groove or narrow depression. 
Glabrous: Having no hairs or projections; smooth. 
Imbricate: To be arranged with regular overlapping edges. 
Inflorescence: A cluster of small flowers arranged on a flower stalk. 
Lanceolate: A leaf tapering from a rounded base toward an apex, lance-shaped 
Lenticels: The small, corky pores or narrow lines on the surface of the stems of 

woody plants that allow the interchange of gases between the interior 
tissue and the surrounding air. 

Lustrous: Having a sheen or glow. 
Native: A species that originated in a certain place or region; indigenous. 
Naturalized: Adapted or acclimated to a new environment without cultivation.  
Opposite: Growing in pairs on either side of a stem. 
Ovate: Broad or rounded at the base and tapering toward the end. 
Panicle: A branched cluster of flowers in which the branches are racemes 
Peduncle: The stalk of a solitary flower of an inflorescence. 
Peltate: Leaf being round with the stem attached near its center. 
Perennial: Living three or more years. 
Perfect: Having both stamens and pistals in the same flower. 
Pod: A dry, several-sealed, dehiscent fruit. 
Pubescent: Covered in fine short hairs. 
Raceme: Elongated cluster of flowers along the main stem in which the flowers 

at the base open first. 
Rhizome: A horizontal, usually underground stem that often sends out roots and 

shoots from its nodes. 
Samara: A winged, often one-seed indehiscent fruit as of the ash, elm or maple. 
Simple: Having no divisions or branches; not compound. 
Umbel: A flat-topped or rounded inflorescence. 
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Lythrum salicaria - Purple Loosestrife 

 

 

Family: Lythraceae 
Native to:  Eurasia 

Photos by Douglas Cygan  

Description: Perennial growing 30-80'' 
tall by 2/3’s as wide. Stems: 4-6 sided, 
turning woody in summer.  Leaves: Op-
posite to whorled, lanceolate, 2-4'' long. 
Flowers:  Spiked raceme, purple to ma-
genta, June to October. Fruit: Capsule. 
Habitat: Mostly found in wetlands and 
aquatic systems, full to partial sun. 
Spread: Each plant can produce approx-
imately 2.5-4.5 million seeds. Seeds dis-
persed by water, wildlife and humans. 
Comments:Invades wetlands suppress-
ing native species and destroying wild-
life habitat. Controls: Hand pull, use a 
spade to dig larger plants or use biocon-
trols (Galerucella Spp., top left is a lar-
vae & top right is an adult).  

Phragmites australis - Common Reed Family: Poaceae 
Native to:  Eurasia 

Photos by Douglas Cygan  

Description: Perennial rhizomatous 
grass growing 14' tall. Stems: Called 
‘culms’ are large, hollow and grow up 
to 1'' dia. Leaves:  Lanceolate, up to 
24'' long, bluish-green in color. Flow-
ers:  Panicles with many spikelets hav-
ing seven small reddish flowers. Habi-
tat: Mostly found in marshlands, but 
also grows in freshwater wetlands and 
aquatic systems, full to partial sun. 
Spread: Spreads primarily by rhi-
zomes. Comments: Forms dense colo-
nies that suppress native species and 
alter wildlife habitat. Controls: Hand 
pull small plants. Use a spade to dig 
larger plants or apply herbicides. 

Larvae Adult 

 

 

New Hampshire Invasive Species Committee 
 
 The New Hampshire Invasive Species Committee (ISC) is an advisory  
group for the Commissioner of the NH Department of Agriculture, Markets 
& Food (DAMF) on matters concerning invasive species in the state.  The 
ISC consists of 11 appointed members representing the following: the NH 
Department of Agriculture, the NH Department of Environmental Services, 
the NH Department of Resources & Economic Development, the NH De-
partment of Transportation, the NH Department of Fish & Game, The Col-
lege of Life Science & Agriculture of the University of NH, the UNH Coop-
erative Extension, environmental interests, horticultural interests, general 
public interests, and livestock owners & feed growers interests.  The ISC 
meets regularly to conduct the following efforts: 
 

 Review information;  
 

 Evaluate and discuss potentially invasive plant, insect and fungi spe-
cies of concern;   

 

 Host guest presentations on related topics;  
 

 Develop outreach and educational materials;  
 

 Formulate management practices as guidance for the control of in-
vasive species; and  

 

 Prepare lists of proposed prohibited and restricted species.  
 

(Note: This committee is not charged with the evaluation or listing of aquat-
ic plant species, which is conducted by  the Department of Environmental 
Services under RSA-487:16-a.  However, a brief description of the program 
and four of the aquatic species are described on pages 29 & 30 of this 
book).   

 
New Hampshire Rules 
 
 In accordance with the Invasive Species Act (ISA), HB 1258-FN, the  
DAMF is the lead state agency for terrestrial invasive plants, insects and 
fungi species.   The DAMF has the responsibility for the evaluation, publica-
tion and development of rules on invasive plant species.  This is for the pur-
pose of protecting the health of native species, the environment, commercial 
agriculture, forest crop production, and human health.  Therefore, the rule, 
Agr 3800, states “No person shall collect, transport, import, export, 
move, buy, sell, distribute, propagate or transplant any living or viable 
portion of any listed prohibited invasive plant species, which includes all 
of their cultivars and varieties, listed” (see the New Hampshire Depart-
ment of Agriculture’s website at www.agriculture.nh.gov to review the com-
plete set of rules). 
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Common Name  Scientific Name 
Norway Maple  Acer platanoides 
Tree of Heaven  Ailanthus altissima 
Garlic Mustard  Alliaria petiolata 
Japanese Barberry  Berberis thunbergii 
European Barberry  Berberis vulgaris 
Oriental Bittersweet  Celastrus orbiculatus 
Spotted Knapweed  Centaurea biebersteinii 
Black Swallow-Wort  Cynanchum nigrum  
Pale Swallow-Wort  Cynanchum rosicum 
Autumn Olive  Elaeagnus umbellata 
Burning Bush  Euonymus alatus 
Giant Hogweed Heracleum mantegazzianum 
Dame’s Rocket  Hesperis matronalis 
Perennial Pepperweed  Lepidium latifolium 
Blunt-Leaved Privet  Ligustrum obtusifolium 
Showy Bush Honeysuckle Lonicera x bella 
Japanese Honeysuckle  Lonicera japonica 
Morrow’s Honeysuckle  Lonicera morrowii 
Tatarian Honeysuckle  Lonicera tatarica 
Japanese Stilt-grass  Microstegium vimineum 
Japanese Knotweed  Polygonum cuspidatum  
Mile-a-Minute Vine  Polygonum perfoliatum  
Bohemian Knotweed  Reynoutria japonica  
Common Buckthorn  Rhamnus cathartica 
Glossy Buckthorn  Rhamnus frangula  
Multiflora Rose  Rosa multiflora 
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Invasive Insect Species  
(To see the complete list of all 16 invasive insects refer to rules Agr 3800) 

Hemlock Wooly Adelgid Adelges tsugae 
Emerald Ash Borer Agrilus planipennis  
Asian Longhorned Beetle Anoplothora glabripennis  

26 
27 
28 

Variable Milfoil Myriophyllum heterophyllum 
Purple Loosestrife Lythrum salicaria 
Common Reed Phragmites australis  

Invasive Aquatic Plant Species  
To see the complete list of invasive aquatic plants refer to DES’s Env-Wq 1300 rules  

Invasive Upland Plant Species (Agr 3800) 

 

 

Description: Submerged aquatic peren-
nial growing 20' tall. Stems: Round, 
thick and reddish. Leaves: Feathery 
leaflets surrounding the stem. Flowers:  
Stalks that emerge above the water with 
green leaves, June to August. Habitat: 
Lakes, ponds, calm streams, and other 
similar aquatic systems with full to par-
tial sun. Spread: It reproduces primari-
ly by vegetative propagules when indi-
vidual plant segments break off,  and 
dispersed by water movement, humans, 
and boats. Comments:Invades water 
bodies, suppresses native species and 
destroys fish habitat. Controls: Preven-
tion, hand pulling, bottom screening, 
and aquatic herbicide use.  
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Myriophyllum heterophyllum - Variable Milfoil Family: Haloragaceae 
Native to:  Eurasia 

Photos by Amy Smagula  
Flower Stalk 

New Hampshire Department of Environmental Services 
Aquatic Invasive Plant Species  

“Exotic aquatic species” are plants or animals that are not part of New Hamp-
shire’s native aquatic flora and fauna. Since the first exotic aquatic plant in-
festation in New Hampshire was discovered in 1965 in Lake Winnipesaukee, 
exotic aquatic plant infestations have increased to a total of 83 infestations in 
72 waterbodies in 2008. Species present include variable milfoil (63 water-
bodies), Eurasian milfoil (3 waterbodies), fanwort (9 waterbodies), water 
chestnut (1 waterbody) and Brazilian elodea (1 waterbody), Curly Leaf Pond-
weed (3 waterbodies), and European Naiad (3 waterbodies), and Didymo (1 
waterbody). Most of these exotic plants can propagate by fragmentation as 
well as by seed. 
 
Exotic aquatic plant fragments can easily become attached to aquatic recrea-
tional equipment, such as boats, motors, and trailers, and can spread from wa-
terbody to waterbody through transient boating activities. Infestations can 
have detrimental effects on the ecological, recreational, aesthetic, and eco-
nomic values of the state’s precious surface waters, limiting use of the water-
bodies and decreasing shorefront property values by as much as 1020 percent 
according to a UNH study (Halstead, et al., 2001). 
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Anoplophora glabripennis - Asian Longhorned Beetle 

28 
Photos by Douglas Cygan, Chris Rallis & Rutgers University 

 

 

Asian Longhorned Beetle—Anoplophora glabripennis (Photo by Chris Rallis) 

Oviposition Site Egg (Rutgers University) 

Sap flow from injury Larval damage (Rutgers Univ.) 

Adult feeding damage on leaf 3/8” diameter exit hole 

The Asian longhorned beetle (ALB) is a 
serious threat to a large variety of decidu-
ous hardwoods in North America. ALB is 
a large glossy black insect with white 
spots dotting its elytra.  Adults grow to 1-
1.5" long and have whitish bandings on 
their antennae. Females are typically big-
ger than males. Tree injury occurs when 
larvae tunnel through the xylem 
(heartwood) of the host, thus weakening 
the tree.  Hosts trees include, but aren’t  
limited to: Maple, Chestnut, Poplar, Wil-
low, Birch, Elm, and Mountain ash. Adult 
females chew a crater in the bark and lay 
1-egg per site. Upon hatching the larvae 
feed on the wood and emerge as adults in 
1-2 years through perfect 3/8" diameter 
exit holes. Other signs include coarse 
wood shavings called frass, oozing sap, 
oviposition sites, leaf-feeding damage, 
and mature beetles. If found, please call 
the NH Dept. of Agriculture at (603) 
271-2561. 

Family: Cerambycidae 
Native to:  Europe 

Female Male 

 

 

WHAT YOU CAN DO 
 There are many things that you, as an individual, can do to help control 
the spread of invasive species and preserve native flora and fauna: 
 

 Minimize impacts to natural vegetation, soils, and drainage. 
 Learn how to identify invasive plants and know how to tell them apart 

from native species. 
 Control invasives on your property by following recommended practic-

es. 
 When landscaping, ask your local garden center or contact your County 

Extension Service about alternative plantings. 
 Become active in local or regional initiatives to control invasives. 
 After working in an area with invasive species remove any  soil, or 

propagules that may have adhered to clothing, shoes, vehicle tires, etc.  
 

CONTROL METHODS 
Mechanical: Mechanical control involves hand pulling, digging, cultiva-
tion, mowing, cutting or utilizing some type of physical barrier such as a 
tarpaulin, mulch, wood chips, etc.  This method is most effective when pop-
ulations of unwanted species are low.  
 

Cultural: Cultural control is the manipulation of a plant community to pre-
vent the introduction or spread of an unwanted species.  This can be accom-
plished by modifying the growing environment such as the soil, available 
light or moisture, or planting trees or shrubs that can outcompete the inva-
sive species.  
 

Chemical: Chemical control involves the use of an approved  herbicide to 
manage a targeted species.  The application method must be chosen to 
avoid damage to beneficial or native species.  The applicator must adhere to 
all State and Federal pesticide regulations and in many cases be licensed by 
the state.  For more information, contact the NH Department of Agricul-
ture’s Pesticide Control Division at 603-271-3550 or 
www.agriculture.nh.gov. 
 

Biological: Biological control is the use of native or introduced beneficial 
organisms to naturally reduce populations of unwanted species.  Most bio-
logical controls are found to be self-sustaining and host specific.   
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Acer platanoides - Norway Maple  

 

 

Description: Large deciduous tree 60' high 
by 40' wide. Bark: Grayish and somewhat 
furrowed. Twigs: Smooth, olive-brown. 
Buds: Terminal, imbricate, rounded, 
smooth, greenish-red. Leaves: Opposite, 4-
7'' wide, 5-lobed, dark green to dark red 
above, lustrous below. Flowers: Greenish-
yellow, April. Fruit: Horizontal samara.  
Zone: 3-7. Habitat: Moist, well drained 
soils, full sun to partial shade. Spread: 
Seeds spread by wind and water. Com-
ments: Leaf stalks exude milky white sap. 
Fast growing, buds break earlier than most 
native species. Naturalizes in woodlands 
where it can outcompete native species. 
Controls: Pull or dig seedlings/saplings. 
Cut large trees and prune suckers when 
they sprout. Herbicide: foliar spray, cut-
stem, bark banding, or slash bark with ax 
and apply to wounds. 
  
 

Family: Aceraceae 
Native to:  Europe 

6 
Photos by Douglas Cygan  

Norway Maple (in yellow) Invasion in Franklin, NH Norway Maple—Acer platanoides 

Milky white sap-leaf  petiole Leaf with winged seed 

Terminal buds rounded  Flowers greenish-yellow 

Bark is grayish & furrowed Leaves turn yellow in Fall 
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Agrilus planipennis - Emerald Ash Borer Family: Buprestidae 
Native to:  Asia 

27 
Photos by Douglas Cygan & Chris Rallis 

 

 

Dead standing Ash trees (Canadian Forest Service) Emerald Ash Borer—Agrilus planipennis  

Egg Larvae in feeding galleries 

Adult with wings spread Feeding galleries in cambium 

D-shaped exit hole EAB Purple prism trap 

Emerald Ash Borers (EAB) are small inva-
sive wood boring beetles that attack all 
species of ash trees (Fraxinus spp.).  Na-
tive to East Asia, it is suspected that they 
were accidentally introduced to North 
America in infested wood packing materi-
al.  The adults are 3/8” to ½” in length by 
1/16” in width.  Their bodies have a dark 
metallic green appearance.  Adults emerge 
from a D-shaped exit hole from late May to 
mid-July and live for 3-6 weeks, during 
which time they feed on ash foliage, and 
fly 1-mile or so in search of a mate and to 
lay eggs.  Females will lay 60-90 eggs in 
the crevices of ash tree bark.  Larvae 
emerging from the eggs create distinctive S
-shaped feeding galleries within the cambi-
um which is directly beneath the bark.  
These feeding galleries can girdle the tree 
and result in tree death.  Movement of 
EAB into new uninfested areas is princi-
pally through transportation of firewood.  
If found, please contact the NH Dept. of 
Agriculture at (603) 271-2561.  

Canadian Forest Service 
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Photos by Douglas Cygan & Chris Rallis 

Hemlock trees dead from Adelgid (www.earthportal.org) Hemlock Wooly Adelgid—Adelges tsugae Nests 

Adult female laying eggs  Egg mass in protective nest 

Eggs & crawlers (Chris Rallis) Heavily infested branch 

Crawlers (Chris Rallis) Crawler leaving nest (Chris Rallis) 

Hemlock Wooly Adelgid (Adelges tsu-
gae) (HWA) is a serious pest to all North 
American hemlock trees (Tsuga spp.). It 
is native to Japan & China and was first 
found in the Pacific Northwest in the 
1920’s. By the 1950’s it had reached the 
east coast and now infects hemlock trees 
from Georgia to Maine.  It spreads by 
movement of nursery stock, wind and 
animals.  These insects are extremely 
small averaging about 1/8" in length with 
piercing-sucking mouth parts similar in 
appearance to aphids. All adults are fe-
males with each producing 50-300 eggs. 
To protect themselves & their eggs they 
produce a white-waxy covering. Adults 
insert their piercing mouth parts into the 
stem at the base of the needles.  Trees 
die from needle loss & lack of nutrition. 
If found, please call the NH Dept. of 
Agriculture at (603) 271-2561. 

Adelges tsugae - Hemlock Wooly Adelgid Family: Adelgidae 
Native to:  Asia 

DO NOT MOVE FIREWOODDO NOT MOVE FIREWOODDO NOT MOVE FIREWOOD   

 

 

Ailanthus altissima - Tree of Heaven  

Description: Deciduous tree up to 60' 
tall by 40' wide. Bark: Grayish, slightly 
furrowed. Twigs:Reddish-brown.  
Leaves: Compound, 18-24'' long with 13
-25 leaflets arranged alternately on stem, 
lanceolate, 3-5'' long with 2-4 teeth near 
base. Flowers: Panicles, 8-16'' long, yel-
lowish-green, mid-June. Fruit: Samara.  
Zone: 4-8. Habitat: Highly adaptable 
and pollution tolerant, full sun to partial 
shade. Spread: Seeds are wind dis-
persed. Comments: Very fast growing, 
dense canopy shades out native species. 
Controls: Remove seedlings and sap-
lings by hand.  Larger trees can be me-
chanically removed or cut.  To prevent 
suckering, if trees are cut, apply herbi-
cide to cut portion of stump.   

Family: Simaroubaceae 
Native to: China 

Photos by Douglas Cygan  

Tree of Heaven—Ailanthus altissima  

Leaf scar on stem Compound leaves & leaf 

Leaf bud Flowers yellowish-green 

Bark grayish & furrowed Winged seed cluster 

7 

Tree of Heaven invasion 



Acer platanoides Norway Maple           Family: Aceraceae 
Native to:  Europe 

8 
Photos by Douglas Cygan  

 

 

Woodland invasion (photo by Cornell University) Garlic Mustard—Alliaria petiolata  

Basal rosette  Leaf 

Flower buds Flowers 4-petaled, white 

Stems Seed pods 

Description: Cool season biennial, 2nd 
year plants flower and reach 2-31/2' tall. 
Leaves: Triangular, coarsely toothed, 
heart-shaped. Flowers: Umbel, small, 4-
petals, white, April-May. Fruit: Pods, 
seeds turn black when mature.  Zone: 4-
8. Habitat: Prefers moist shaded flood-
plains, forests and roadsides, adaptable to 
most soil and light conditions. Spread: 
Seeds spread by water and wildlife. 
Comments: Plants spread quickly into 
natural areas leading to competition and 
displacement of native species. Con-
trols: Small populations can be hand 
pulled while large populations can be 
continuously cut back to prevent flower-
ing and seed production.  Herbicide treat-
ments are also effective.   

Alliaria petiolata - Garlic Mustard  Family: Cruciferae 
Native to:  Europe 
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Rosa multiflora - Multiflora Rose  

 

 

Description: Hardy shrub / climber 
reaching up to 15' or more in height 
and 10’ in width. Stems: Long and 
arching, forming dense clumps, thorns 
may or may not be present.  Leaves: 
Alternately arranged, compound with 
7-9 leaflets and having feather margins 
at base.   Flowers: Clusters of white or 
pink, June to July. Fruit: Rose hips  
turn red in fall.  Zone: 3-8. Habitat: 
Prefers moist, well drained soils, full 
sun. Spread: Fruits with seeds are dis-
persed by birds. Comments: Very ag-
gressive,  leading to competition and 
displacement of native species. Con-
trols: Hand or mechanical removal, 
cutting, or herbicide application.   

Family: Rosaceae 
Native to:  Japan & Korea 

Photos by Douglas Cygan  

Multiflora Rose-Rosa multiflora 

Twig/stem bark Leaves 

Feathery margin at base of leaf Flowers white 

Fall color Fruit is called a hip 

Multiflora Rose invasion, Canterbury, NH 



Rhamnus cathartica - Common Buckthorn         

 

 

Family: Rhamnaceae  
Native to:  Eurasia 

Rhamnus frangula - Glossy Buckthorn         

Description: Tall deciduous shrub up to 
20' in height by 15' wide, Bark: Grayish 
with whitish lenticels. Twigs: Reddish-
brown.  Leaves: Ovate, 4-5'' long by 3-
4'' wide, arranged alternate or whorled 
on stem. Flowers: Small, greenish-
white, mid-June. Fruit: Fleshy, turning 
black in the fall.  Zone: 2-7. Habitat: 
Highly adaptable and pollution tolerant, 
full sun to partial shade. Spread: Seeds 
are bird dispersed.  Comments: Very 
fast growing, dense  canopy shades out 
native species. Controls: Remove seed-
lings and saplings by hand.  Larger trees 
can be cut or herbicide may be used.   

Family: Rhamnaceae  
Native to:  Japan 

24 Photos by Douglas Cygan  

Photos courtesy of John M. Randall/The Nature Conservancy     

Description: Deciduous shrub or small 
tree measuring 20' by 15'.  Bark: Grayish 
to brown with raised lenticels. Stems: 
Cinnamon colored with terminal spine.  
Leaves: Alternate, simple and broadly 
ovate with toothed margins. Flowers: 
Inconspicuous, 4-petaled, greenish-
yellow, mid-June. Fruit: Fleshy, 1/4” 
diameter turning black in the fall.  Zone: 
3-7. Habitat: Adapts to most conditions 
including pH, heavy shade to full sun. 
Spread: Seeds are bird dispersed.  Com-
ments: Highly: Aggressive, fast grow-
ing, outcompetes native species. Con-
trols: Remove seedlings and saplings by 
hand.  Larger trees can be cut or plants 
can be treated with an herbicide. 

 

 

Family: Simaroubaceae 
Native to: China 
Native to:  China 

Photos by Douglas Cygan  

Japanese Barberry-Berberis thunbergii  

‘Crimson Pygmy’ variety Leaves 

Thorn Flowers yellowish 

Frost covered Barberry Fruit is a fleshy drupe 

9 

Description: Deciduous shrub, 2-41/2' tall. 
Leaves: Ovate, simple, entire. Color var-
ies depending on variety. Flowers: Small 
yellowish, bloom in May in clusters of 2-
4. Fruit: Drupe, turning red in summer.  
Zone: 4-8. Habitat: Prefers well drained 
soils in semi shade and often occurring in 
forests, roadsides, and open fields. 
Spread: Seeds are dispersed by wildlife. 
Comments: Forms dense thickets in natu-
ral environments where it becomes estab-
lished, resulting in impacts to native flora 
and fauna. Controls: Remove small im-
mature plants by hand.  Dig larger plants 
with a garden spade or remove mechani-
cally. Cut stems at base or control with 
herbicide treatment.   

Berberis thunbergii - Japanese Barberry Family: Berberidaceae 
Native to:  Japan 

Japanese Barberry invasion, Antrim, NH 



10 
Photos by Douglas Cygan  

 

 

Woodland invasion, Claremont, NH European Barberry-Berberis vulgaris  

Thorns Leaves 

Flowers Flowers whitish-yellow 

Stems Seed pods 

Berberis vulgaris - European Barberry      Family: Berberidaceae 
Native to:  China 

Description:  Shrub 3-8' in height by 3-
6' in width. Stems:  Tan bark with 3 long 
spines at each leaf axis.  Leaves:  Alter-
nate, simple, 1/2"-11/2'' long, bright green 
above, dull below.  Flowers:  Perfect, 
yellow, 1/2'' long, mid-April to May.     
Fruit:  Oblong drupe turning pale red in 
fall.  Zone: 4-8.  Habitat:  Prefers full 
sun to partial shade and open spaces to 
wooded areas.  Spread:  Seeds are dis-
persed by birds and wildlife.  Com-
ments:  Highly adaptable to most envi-
ronments and is pollution tolerant.  Con-
trols:  Hand pull young plants.  Cut or 
mechanically remove older larger plants 
or apply approved herbicides for large 
populations.   
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Polygonum cuspidatum - Japanese Knotweed      

 

 Description: Perennial reaching 10' in 
height and width. Bohemian Knotweed 
(Reynoutria x bohemica) is similar.   
Stems: Greenish, hollow and jointed, simi-
lar to bamboo. Leaves: Alternate, broadly 
ovate, 3-7'' long. Flowers: Small, whitish, 
forming panicles, August-September. 
Seeds: Calyx, brown, triangular. Habitat: 
Found in woodland sites, open spaces, 
ditches, roadsides, riverbanks. Prefers 
moist, well-drained soils. Spread: Stem & 
root fragments, and by seed. Comments: 
Aggressive, spreads quickly  along surface 
waters and in right-of-ways.  Controls: Do 
not mow, cut stems at base then smother 
by covering area with heavy-duty fab-
ric/plastic, herbicides also recommended.    

Family: Polygonaceae 
Native to:  Japan 

Photos by Douglas Cygan  

Polygonum perfoliatum - Mile-a-Minute Vine  

Description: Very fast growing herba-
ceous perennial vine growing to 25' in 
height. Stems: Greenish with stiff barbs 
used for support. Leaves: Alternate, 
triangular in shape with clasping bract 
at the base, 1-3'' long. Flowers: Ra-
cemes, inconspicuous and white form-
ing at the bract, August - October. 
Seeds: An achene within a greenish, 
berry-like fruit. Habitat: Grows in par-
tial shade to full sun, fields, roadsides & 
forests. Prefers moist, well-drained 
soils. Spread: Seed spread by birds & 
wildlife. Comments: Fast growing, 
aggressive. Controls: Mowing, hand 
cutting or herbicide use is recommend-
ed.    
 

Family: Polygonaceae 
Native to:  Asia 

Photos by Leslie J. Mehrhoff 
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Japanese Stilt Grass woodland invasion Japanese Stilt Grass—Microstegium vimineum  

Early development Root (UMASS Extension) 

Leaf with silvery reflective hairs along midrib 

Fall-leaves turn purplish  Seed-Achene 

Description: Weak-stemmed annual 
grass, reaching 2-4' tall. Leaves: Lanceo-
late, tapered at both ends, 2-3" long with 
silvery stripe of reflective hairs down the 
midrib. Flowers: Racemes occur at the 
ends of the stalk itself, late August. 
Fruit: Achenes develop in late fall.  
Zone: 5-11. Habitat: Occurs along 
riverbanks, floodplains, forests and road-
sides, adaptable to most soil and light 
conditions. Spread: Seeds spread by 
water, wildlife & humans. Comments: 
Plants spread quickly into natural areas 
leading to competition and displacement 
of native species. Controls: Small popu-
lations can be hand pulled while large 
populations can be continuously cut back 
to prevent flowering and seed produc-
tion.  Herbicide treatments are also effec-
tive.   

Microstegium vimineum - Japanese Stilt Grass Family: Poaceae 
Native to:  Asia 

Photos courtesy of Leslie J. Mehrhoff/UCONN-IPANE and 
UMASS Extension 

 

 

Description: Deciduous vine reaching 
heights of 40-60'. Bark: Tannish, fur-
rowed. Leaves: Alternate, ovate, bluntly 
toothed, 3-4'' long by 2/3’s as wide, ta-
pered at the base. Flowers: Small, green-
ish, blooming in spring. Fruit: Yellow 
dehiscent capsule surrounding an orange-
red aril. Fruits occur in the axils of the 
stems whereas native bittersweet 
(Celastrus scandens) fruits at the ends. 
Zone: 4-8. Habitat: Disturbed edges, 
roadsides, fields, forests and along rivers 
and streams.  Spread: Birds and humans. 
Comments: Very aggressive, climbs up 
and over trees and smothers them. Do not 
buy wreaths made of these vines. Con-
trols: Difficult to manage.  Cutting, pull-
ing, or recommended herbicide use ap-
plied to foliage, bark, or cut-stump. 

Family: Simaroubaceae 
Native to: China 
Native to:  China 

Photos by Douglas Cygan  

Oriental Bittersweet-Celastrus orbiculatus  

Looking up into canopy Leaves 

Native trees being strangled Flowers yellowish-white 

Mature Orange-yellow fruit Fruit is a fleshy capsule 
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Celastrus orbiculatus - Oriental Bittersweet        Family: Celastraceae 
Native to:  Japan, China 

Oriental Bittersweet invasion, Concord, NH 



Family: Simaroubaceae 
Native to: China 
Native to:  China 

Centaurea maculosa - Spotted Knapweed  

 

 

Family: Compositae 
Native to: Eurasia 

12 
Photos by Leslie Mehrhoff & Douglas Cygan  

Invasion (photo by Leslie Mehrhoff) Spotted Knapweed—Centaurea maculosa  

Basal rosette  Leaf 

Seed head Flowers—Aster like 

Stems Seeds 

Description: Tall erect herbaceous per-
ennial living 3-5 years. Leaves: Alter-
nate, divided, Pale green, 1-3" long. 
Flowers: Aster-like, terminal, purple, 
July-August. Fruit: Each plant produces 
thousands of brownish seeds per year.  
Zone: 3-10. Habitat: Invades dry sunny 
roadsides, fields and waste places. Its 
large taproot allows it to survive harsh 
winters and draught Spread: Seeds 
spread by wind and wildlife. Comments: 
Plants spread quickly into natural mead-
ows and fields leading to competition 
and displacement of native species. 
Roots excrete a toxin killing off other 
plants. Controls: Small populations can 
be hand pulled while large populations 
can be continuously cut back to prevent 
flowering and seed production.  Herbi-
cide treatments are also effective.   

21 

Lonicera morrowii - Morrow’s Honeysuckle  

 

 Description: Shrub reaching 6-8' tall. 
Stems: Smooth, glabrous, Tannish, hol-
low. Leaves: Ovate, simple, entire, op-
posite, pubescent beneath, 1-21/2'' long. 
Flowers: Tubular, white, turning yellow 
with age, May to June. Fruits: Berry 
turning red.   Zone: 3 . Habitat: Moist 
to wet shaded floodplains, forests, road-
sides, fields, waste places. Spread: 
Seeds are dispersed by wildlife and hu-
mans. Comments: Rapidly invades 
sites, forming a dense vegetative layer 
that outcompetes native flora and fauna 
species. Controls: Hand control is effec-
tive for small plants, while mechanical 
removal and repetitive cutting also work 
well. Herbicide treatment is better for 
areas with greater infestations.   

Family: Caprifoliaceae  
Native to:  Japan 

Photos by Douglas Cygan & Leaf Photo by Leslie J. Mehrhoff 

Lonicera tatarica - Tatarian Honeysuckle            

Description: Upright deciduous shrub 
reaching 6-15' tall. Stems: Smooth, gla-
brous, tan, hollow. Leaves: Ovate, 
smooth, bluish-green, opposite, 1-21/2'' 
long. Flowers: Tubular, pink or white, 
April to May. Fruit: Berry with two 
seeds, turning red in fall.  Zone: 3. Habi-
tat: Under story species in woodland 
sites, also invades open spaces. Thrives 
in moist soils. Spread: Seeds dispersed 
by wildlife and humans. Comments: 
Rapidly invades forests, fields, roadsides 
and floodplains. Outcompetes native spe-
cies.  Controls: Hand control is effective 
for small plants while mechanical remov-
al, cutting and chemical applications are 
better for larger stands.   

Family: Caprifoliaceae  
Native to:  Eurasia 

Photos by Leslie J. Mehrhoff & Berry Photo by Douglas Cygan  
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Lonicera x bella - Showy Bush Honeysuckle        

 

 Description: Shrub reaching 20' in 
height and width. Stems: Greenish to 
tan with corky wings.  Leaves: Oppo-
sitely arranged, simple and elliptic, 1-3'' 
long by half as wide, light green. Flow-
ers: Yellow, white or pink, May to ear-
ly June. Fruit: Fleshy red, forming in 
pairs in leaf axis. Zone: 4. Habitat: 
Prefers dry upland soils, full sun to 
heavy shade, pH adaptable. Spread: 
Seeds are dispersed by birds.  Com-
ments: L. x bella is a cross between L. 
tatarica & L. morrowii. Spreads into 
natural areas forming dense stands, 
which displace native species. Con-
trols: Hand or mechanical removal, 
continuous cutting, girdling, and herbi-
cide treatment.   

Family: Caprifoliaceae  
Native to:  Eurasia 

Photos courtesy of Leslie J. Mehrhoff/UCONN-IPANE 

Lonicera japonica - Japanese Honeysuckle          Family: Caprifoliaceae  
Native to:  Eurasia 

Photos courtesy of John M. Randall/The Nature Conservancy 
  & Leaf Photo by Leslie J. Mehrhoff   

Description: Climbing vine. Stems: 
Reddish-brown, pubescent. Leaves: 
Opposite and not clasping the stem as 
opposed to the three native honeysuckle 
vines that do clasp the stem, oblong, 11/2
-2" long, rounded at base. Flowers: 
Tubular, white or yellow, fragrant, May 
to mid-July. Fruit: Berry, smooth, 
blackish to slightly purplish.  Zone: 4-8. 
Habitat: Prefers moist soils and full sun 
to partial shade. Spread: Seeds spread 
by wildlife. Comments: Vines  grow 
quickly, covering native vegetation, 
resulting in loss of habitat. Controls: 
hand or mechanical removal, cutting, 
girdling, chemical.   

Cynanchum nigrum - Black Swallow-Wort          

 

 Description: Perennial herbaceous 
vine that  grows to 6'. Leaves: Oppo-
site, lanceolate, dark glossy green, 
simple with a smooth edge, 2-4'' long. 
Flowers:  Small 1/4'', 5-petaled, pur-
plish, from June to September. Seed: 
Seeds are similar to those of milk-
weed.  Zone: 4 to 8. Habitat: It pre-
fers full to partial sun. Spread: Seeds 
dispersed by wind. Comments: In-
vades roadsides, fields, disturbed 
sites, meadows, and woodlands, out-
competing native species. Controls: 
Hand pull young plants. Remove and 
destroy seed pods before they open. 
Apply herbicides as a foliar spray dur-
ing the growing season. If plants are 
to be dug, use a spade and make sure 
that all root fragments are removed.   

Family: Asclepiadaceae 
Native to:  Eurasia 

Cynanchum rossicum - Pale Swallow-Wort          

Description: Perennial vine growing 
to 3-6'. Very similar to black swallow-
wort with the exception of the flowers. 
Leaves: Opposite, lanceolate, 2-4'' 
long. Flowers: Magenta, 3/8'', flower-
ing from June to September. Seed: 
Seeds are similar to milkweed.  Zone: 
4 to 8. Habitat: It prefers full to partial 
sun. Spread: Seeds dispersed by wind. 
Comments: Invades roadsides, fields, 
disturbed sites, meadows and wood-
lands. Controls: Hand pull young 
plants. Remove and destroy seed pods 
before they open. Apply herbicides as 
a foliar spray. Dig using a spade to en-
sure all root fragments are removed.   

Family: Asclepiadaceae 
Native to:  China 

13         
Photos courtesy of John M. Randall/The Nature Conservancy     

Photos by Douglas Cygan  



 

 

Photos by Douglas Cygan  

Autumn Olive—Elaeagnus umbellata 

Silvery-gray Bark  Leaves 

Terminal bud Flowers whitish 

Fall Color Fruit is a fleshy drupe 
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Autumn Olive invasion in Concord, NH 

Elaeagnus umbellata - Autumn Olive        Family: Elaeagnaceae 
Native to:  Asia 

Description: Weedy deciduous shrub 
measuring 20' by 20'. Bark: Silvery-
gray and smooth with whitish lenticels. 
Stems: Cinnamon-brown. Leaves: El-
liptical, 2-3'' long, glossy, green above 
and silverish below. Flowers: Solitary, 
whitish, 4-petaled, mid-June. Fruit: 
Drupe.  Zone: 3-8. Habitat: Naturaliz-
es in open spaces exposed to full sun. 
Spread: Seeds dispersed by birds and 
wildlife. Comments: Very aggressive. 
Outcompetes and displaces native spe-
cies. Controls: Remove seedlings and 
saplings by hand.  Larger shrubs can be 
mechanically removed, or cut and apply 
herbicide to stump.   

Ligustrum obtusifolium - Blunt-leaved Privet     

 

 

Description: Shrub reaching 12' tall  
by 10-12' wide. Stems: Greenish, 
smooth.  Leaves: Opposite, simple and 
elliptic, 1-3'' long by half as wide, 
blunt tipped, light green. Flowers: 
Small white panicles, May to early 
June. Fruit: Small blackish drupe. 
Zone: 4-7. Habitat: Prefers dry up-
land soils, full sun to heavy shade, pH 
adaptable. Spread: Seeds dispersed by 
birds. Comments: Becomes estab-
lished in natural areas leading to com-
petition and displacement of native 
species. Controls: Hand or mechanical 
removal, cutting, herbicide applica-
tions such as foliar or cut-stem.   

Family: Oleaceae  
Native to:  Europe 

Photo by Douglas Cygan  

Photos by Douglas Cygan & Leslie Mehrhoff 

Blunt-leaved Privet-Ligustrum obtusifolium 

Twig/stem  bark Leaves 

Terminal bud Flowers white 

Fall color Fruit is a dark drupe 
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Blunt-leaved Privet (Photo: Leslie J. Mehrhoff) 



Lepidium latifolium - Perennial Pepperweed  

18 

Photos by Kevin Lucey & Jennifer Forman 

 

 

Perennial Pepperweed invasion Seacoast area, NH  Perennial Pepperweed—Lepidium latifolium  

Basal rosette  Leaf 

Rhizome root with shoot Flower head 

Persistent stems Seeds (photo—USDA) 

Description: Long lived perennial grow-
ing 2-4' tall. Leaves: Alternate, lanceo-
late with serrated edge. Flowers: Termi-
nal, tightly clustered, white, July. Fruit: 
Silicle, rounded, flattish, hairy 1/16" long.  
Zone: 4-8. Habitat: Prefers wet, brack-
ish soils such as coastal tidal marshes 
and ditches, wetlands, and floodplains. 
Spread: Seeds and creeping rhizome 
fragments spread by water, wildlife and 
humans. Comments: Plants spread 
quickly into natural areas leading to 
competition and displacement of native 
coastal wetland species. Controls: Small 
populations can be hand pulled while 
large populations can be continuously cut 
back to prevent flowering and seed pro-
duction.  Herbicide treatments are also 
effective.   

Family: Cruciferae 
Native to:  Eurasia 

 

 

Description: Deciduous shrub reach-
ing 20' in height and width. Stems: 
Greenish with corky wings. Leaves: 
Oppositely arranged, simple and ellip-
tic, 1-3'' long by half as wide, light 
green. Flowers: Inconspicuous green-
ish-yellow, May to June. Fruit: Fleshy 
green capsule turning red in fall.  
Zone: 3 to 8. Habitat: Prefers dry 
upland soils, full sun to heavy shade, 
pH adaptable. Spread: Seeds are dis-
persed by birds and wildlife. Com-
ments: Outcompetes and displaces 
native species. Controls: Hand re-
move seedlings and saplings.  Use a 
spade or shovel to dig out larger 
plants. Large populations may be con-
trolled with herbicide use.   

Euonymus alatus - Burning Bush         Family: Celastraceae 
Native to:  Asia  

Photos by Douglas Cygan  

Burning Bush-Euonymus alatus 

Corky-winged bark Leaves 

Terminal buds Flowers yellowish-white 

Fall color Fruit is a fleshy capsule 
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Burning Bush invasion, Boscawen, NH  



 

 

Photos by Douglas Cygan  

Giant Hogweed-Heracleum mantegazzianum  

Purple spotted, hairy stem Leaf 

130-150 Floral rays Flowers whitish umbel 

Persistent dead stalks Seeds with resinous veins 
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Open field invasion (Photo-Bugwood.org) 

Heracleum mantegazzianum - Giant Hogweed      Family: Apiaceae 
Native to:  China 

Description: Biennial growing to 15' 
tall. Stems: Greenish with purple 
splotches, 2-4'' diameter with coarse 
hairs, hollow. Leaves: Large, com-
pound, deeply incised, 3-5' wide, hairy 
on underside. Flowers: White inflo-
rescence, 1-2' in diameter, May-June. 
Seeds: Flattened, 3/8'' long, ovate with 4 
brown resin canals. Zone: 3-8. Habi-
tat: Found in wet areas, roadsides, gar-
dens, open spaces, full sun to partial 
shade. Spread: Seeds dispersed by wa-
ter, wildlife and humans. Comments: 
The clear, watery sap is phototoxic to 
human skin, causing severe blistering 
and burns. Spreads readily and displac-
es native species. Controls: Remove 
plants by digging up tap root. Herbicide 
can also be used as a foliar treatment. 

 

 

Family: Aceraceae 
Native to:  Europe 
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Photos by Leslie Mehroff 

Dame’s Rocket invasion  Dame’s Rocket—Hesperis matronalis  

Basal rosette  Leaf 

Flower buds Flowers 4-petaled, white 

Stems Seed pods 

Description: Cool season biennial, 2nd 
year plants flower and reach 30" tall. 
Leaves: Alternately arranged and lance-
olate in shape with toothed margins. 
Flowers: Terminal racemes, 4-petals, 
purplish, early to mid spring. Fruit: 
Pods, seeds turn brown when mature.  
Zone: 4-8. Habitat: Prefers partial sun, 
moist to mesic conditions such as flood-
plains, forests and roadsides, adaptable to 
full sun with adequate moisture. Spread: 
Seeds spread by water and wildlife. 
Comments: Plants spread quickly into 
natural areas leading to competition and 
displacement of native species. Con-
trols: Small populations can be hand 
pulled while large populations can be 
continuously cut back to prevent flower-
ing and seed production.  Herbicide treat-
ments are also effective.   

Hesperis matronalis - Dame’s Rocket  Family: Brassicaceae 
Native to:  Eurasia 
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SECTION 5 STORMWATER INSPECTION & MAINTENANCE LOG 



STORMWATER INSPECTION MAINTENANCE LOG
2255 Lafayette Road- Portsmouth, NH

Project Name Retail Motor Fuel Outlet Location Portsmouth, NH
Date of Inspection Start/ End Time
Inspector's Name(s)
Inspector's Title(s)

Inspector's Contact 
Information

Site Specific BMP's
Maintenance 

Interval
1 Street Sweeping 1 year
2 Deep Sump Catch Basins 6 months
3 Outlet Apron/Weirs 1 Year

4 Oil/Water Separator 6 months
5 Hydrodynamic Separators (First Defense 

Unit)
1 Year (See separate 
maintenance log for 
First Defense Unit)

6 Jellyfish Filter 1 Year (See separate 
maintenance log for 

Jellyfish Filter)

7 Underground Detention System 6 months

General Information



STORMWATER INSPECTION MAINTENANCE LOG
2255 Lafayette Road - Portsmouth, NH

BMP Description
Corrective 

Action 
Required?

Evidence of debris accumulation
Evidence of oil grease
Other (specify)

Grates clear of debris
Inlet and outlet clear of debris
Evidence of oil grease
Observance of accumulated sediment Sediment Depth = 
Evidence of structural deterioration
Evidence of flow bypassing facility
Other (specify)

Inlet/ inflow pipe clear of debris
Overflow spillway clear of debris
Evidence of rilling or gullying
Tree growth
Other (specify)

Grates clear of debris
Inlet and outlet clear of debris
Observance of accumulated sediment Sediment Depth = 
Evidense of oil grease
Evidence of flow bypassing facility

Inlet  and outlet clear of debris
Pipe bottom clear of debris
Observance of accumulated sediment Sediment Depth = 
Bottom dewaters within 72 hrs. of a 
storm event
Outlet control structure clear of debris
Other (specify)

NOTE: Photos shall be provided with each inspection log and shall be sufficiently labeled to
identify photo location.

Underground Detention System

Oil / Water Seperator

Notes

Street Sweeping

Deep Sump Catch Basins

Outlet Aprons/Weirs

See separate maintenance log for First Defense Unit

See separate maintenance log for Jellyfish Filter

Hydrodynamic Separator (First Defense Unit)

Jellyfish Filter

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

NoYes
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Deicing Log 

 
Date Applied 

 
Type of Deicing Material Amount Applied 
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Trash, sediment and polluted water is stored inside treatment 
systems until they are removed by our team with a vactor truck.   
Sometimes teams must physically enter the system chambers 
in order to  prepare the system for maintenance and install any 
replacement parts.  Services include but are not limited to:

• Solids removal
• Removal of liquid pollutants
• Replacement media installation (when applicable)

Sanitation services providers not intimately familiar with stormwater 
treatment systems are at risk of the following:

Leave the Dirty Work to us

Hydro International has been engineering stormwater treatment systems for over 30 years. We understand the mechanics of remov-
ing pollutants from stormwater and how to keep systems running at an optimal level.

Avoid Service Negligence

• Inadvertently breaking parts or failing to clean/replace system compo-
nents appropriately.

• Charging you for more frequent maintenance because they lacked the
tools to service your system properly in the first place.

• Billing you for replacement parts that might have been covered under
your Hydro warranty plan

• Charging for maintenance that may not yet have been required.

Hydro Maintenance Services

Nobody Knows our Systems Better than we do

First Defense® Operation and Maintenance Manual



Better Tools, Better Results

Make sure you’re not paying for service that is covered under your warranty plan. Only Hydro International’s service teams can identify  
tune-ups that should be on us, not you.

Not all vactor trucks are created equal. Appropriate tools and suction power are needed to service stormwater systems appropriately. 
Companies who don’t specialize in stormwater treatment won’t have the tools to properly clean systems or install new parts.

Service Warranty

LEARN MORE AT HYDRO-INT.COM/SERVICE

• Stormwwater filters
• Stormwater separators
• Baffle boxes
• Biofilters/biorention systems
• Storage structures
• Catch basins
• Stormwater ponds
• Permeable pavement

Treatment Systems Serviced by Hydro:

SAVE TIME & MONEY: CALL HYDRO FOR A QUOTE

1 (888) 382-7808

First Defense® Operation and Maintenance Manual
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I. First Defense® by Hydro International
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Introduction
The First Defense® is an enhanced vortex separator 
that combines an effective and economical stormwater 
treatment chamber with an integral peak flow bypass. It 
efficiently removes total suspended solids (TSS), trash and 
hydrocarbons from stormwater runoff without washing out 
previously captured pollutants. The First Defense® is available 
in several model configurations (refer to Section II. Model 
Sizes & Configurations, page 4) to accommodate a wide 
range of pipe sizes, peak flows and depth constraints.

Operation
The First Defense® operates on simple fluid hydraulics.  It is self-
activating, has no moving parts, no external power requirement 
and is fabricated with durable non-corrosive components.  
No manual procedures are required to operate the unit and 
maintenance is limited to monitoring accumulations of stored 
pollutants and periodic clean-outs.  The First Defense® has 
been designed to allow for easy and safe access for inspection, 
monitoring and clean-out procedures.  Neither entry into the 
unit nor removal of the internal components is necessary for 
maintenance, thus safety concerns related to confined-space-
entry are avoided.   

Pollutant Capture and Retention
The internal components of the First Defense® have been 
designed to optimize pollutant capture.  Sediment is captured 
and retained in the base of the unit, while  oil and floatables 
are stored on the water surface in the inner volume (Fig.1).  

The pollutant storage volumes are isolated from the built-in 
bypass chamber to prevent washout during high-flow storm 
events. The sump of the First Defense® retains a standing 
water level between storm events. This ensures a quiescent 
flow regime at the onset of a storm, preventing resuspension 
and washout of pollutants captured during previous events.

Accessories such as oil absorbent pads are available for 
enhanced oil removal and storage.  Due to the separation 
of the oil and floatable storage volume from the outlet, the 
potential for washout of stored pollutants between clean-outs 
is minimized.   

• Inlet options include surface grate or multiple inlet pipes
• Integral high capacity bypass conveys large peak flows without
the need for “offline” arrangements using separate junction
manholes

• Proven to prevent pollutant washout at up to 500% of its
treatment flow

• Long flow path through the device ensures a long residence
time within the treatment chamber, enhancing pollutant settling

• Delivered to site pre-assembled and ready for installation

Advantages

• Stormwater treatment at the point of entry into the drainage line
• Sites constrained by space, topography or drainage profiles
with limited slope and depth of cover

• Retrofit installations where stormwater treatment is placed on or
tied into an existing storm drain line

• Pretreatment for filters, infiltration and storage

Applications

Oil Max Oil
Storage Depth

Sediment 
StorageSediment

Fig.1 Pollutant storage volumes in the First Defense®.
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6

7

2

3

5
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II. Model Sizes & Configurations

The First Defense® inlet and internal bypass arrangements are available in several model sizes and configurations. The components 
of the First Defense®-4HC and First Defense®-6HC have modified geometries as to allow greater design flexibility needed to 
accommodate various site constraints. 
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First Defense® Components
1.			Built-In	Bypass
2.			Inlet	Pipe
3.			Inlet	Chute

 
4.			Floatables	Draw-off	Port
5.   Outlet Pipe
6.			Floatables	Storage

a. b.

12

3

4

5

6

7

8

(not pictured)

Fig.2a) First Defense®-4 and First Defense®-6; b) First Defense®-4HC and First Defense®-6HC, with  higher capacity dual internal 
bypass and larger maximum pipe diameter.

All First Defense® models include the internal components that are designed to remove and retain total suspended solids (TSS), 
gross solids, floatable trash and hydrocarbons (Fig.2a - 2b). First Defense® model parameters and design criteria are shown in 
Table 1.

7.			Sediment	Storage
8.			Inlet	Grate	or	Cover

First Defense®  
High Capacity 

Model
Number

Diameter

Typical TSS Treatment
Flow  Rates Peak 

Online 
Flow Rate

Maximum
Pipe 

Diameter1 

Oil Storage 
Capacity 

Typical 
Sediment 
Storage 

Capacity2

Minimum 
Distance from 
Outlet Invert to 

Top of Rim3

Standard 
Distance 

from Outlet 
Invert to 
Sump 
Floor

NJDEP
Certified 106µm

(ft / m) (cfs / L/s) (cfs / L/s) (cfs / L/s) (in / mm) (gal / L) (yd3 / m3) (ft / m) (ft / m)

FD-3HC 3 / 0.9 0.84 / 23.7 1.60 / 45.3 15 / 424 18 / 457 125 / 473 0.4 / 0.3 2.0 - 3.5 / 0.6 - 1.0 3.71 / 1.13

FD-4HC 4 / 1.2 1.50 / 42.4 1.88 / 50.9  18 / 510  24 / 600   191 / 723 0.7 / 0.5  2.3 - 3.9 / 0.7 - 1.2 4.97 / 1.5

FD-5HC 5 / 1.5 2.34 / 66.2 2.94 / 82.1 20 / 566 24 / 609 300 / 1135 1.1 / .84 2.5 - 4.5 / 0.7 - 1.3 5.19 / 1.5

FD-6HC 6 / 1.8 3.38 / 95.7 4.73 / 133.9  32 / 906 30 / 750 496 / 1,878 1.6 / 1.2 3.0 - 5.1 / 0.9 - 1.6 5.97 / 1.8

FD-8HC 8 / 2.4 6.00 / 169.9 7.52 / 212.9 50 / 1,415 48 / 1219 1120 / 4239 2.8 / 2.1 3.0 - 6.0 / 0.9 -1.8 7.40 / 2.2

1Contact Hydro International when larger pipe sizes are required. 
2Contact Hydro International when custom sediment storage capacity is required. 
3Minimum distance for models depends on pipe diameter. 
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III. Maintenance
Overview
The First Defense® protects the environment by removing a wide range of pollutants from stormwater runoff.   Periodic removal of 
these captured pollutants is essential to the continuous, long-term functioning of the First Defense®.  The First Defense® will capture 
and retain sediment and oil until the sediment and oil storage volumes are full to capacity.  When sediment and oil storage capacities 
are reached, the First Defense® will no longer be able to store removed sediment and oil.  Maximum pollutant storage capacities are 
provided in  Table 1.

The First Defense® allows for easy and safe inspection, monitoring and clean-out procedures.  A commercially or municipally owned 
sump-vac is used to remove captured sediment and floatables.  Access ports are located in the top of the manhole.  

Maintenance events may include Inspection, Oil & Floatables Removal, and Sediment Removal.  Maintenance events do not require 
entry into the First Defense®, nor do they require the internal components of the First Defense® to be removed.  In the case of 
inspection and floatables removal, a vactor truck is not required.  However, a vactor truck is required if the maintenance event is to 
include oil removal and/or sediment removal.       

Maintenance Equipment Considerations
The internal components of the First Defense®-HC have a centrally located circular shaft through which the sediment storage sump 
can be accessed with a sump vac hose. The open diameter of this access shaft is 15 inches in diameter (Fig.3). Therefore, the nozzle 
fitting of any vactor hose used for maintenance should be less than 15 inches in diameter. 

Determining Your Maintenance Schedule
The frequency of clean out is determined in the field after installation.  During the first year of operation, the unit should be inspected 
every six months to determine the rate of sediment and floatables accumulation.  A simple probe such as a Sludge-Judge® can be 
used to determine the level of accumulated solids stored in the sump.  This information can be recorded in the maintenance log (see 
page 9) to establish a routine maintenance schedule.  

The vactor procedure, including both sediment and oil / flotables removal, for a 6-ft First Defense® typically takes less than 30 minutes 
and removes a combined water/oil volume of about 765 gallons. 

Fig.3 The central opening to the sump of the First Defense®-HC is 15 inches in diameter. 

15-in Maintenance Access
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Inspection Procedures
1.  Set up any necessary safety equipment around  the access
     port or grate of the First Defense® as stipulated  by                
     local ordinances.   Safety equipment should notify passing                 
     pedestrian and road traffic that work is being done.
  
2.  Remove the grate or lid to the manhole. 

3.  Without entering the vessel, look down into the chamber to 
     inspect the inside.  Make note of any irregularities.  Fig.4 
     shows the standing water level that should be observed.

4.  Without entering the vessel, use the pole with the skimmer net 
     to remove floatables and loose debris from the components 
     and water surface.   

5.  Using a sediment probe such as a Sludge Judge®, measure 
     the depth of sediment that has collected in the sump of the 
     vessel. 

6.  On the Maintenance Log (see page 9), record the date, unit 
     location, estimated volume of floatables and gross debris
     removed, and the depth of sediment measured.  Also note
     any apparent irregularities such as damaged components or
     blockages.

7.  Securely replace the grate or lid.  

8.  Take down safety equipment.

9.  Notify Hydro International of any irregularities noted during 
     inspection.
 
Floatables and Sediment Clean Out 
Floatables clean out is typically done in conjunction with 
sediment removal.  A commercially or municipally owned sump-
vac is used to remove captured sediment and floatables (Fig.5).  

Floatables and loose debris can also be netted with a skimmer 
and pole.  The access port located at the top of the manhole 
provides unobstructed access for a vactor hose and skimmer 
pole to be lowered to the base of the sump.  

Scheduling
•  Floatables and sump clean out are typically conducted once 
    a year during any season.

•  Floatables and sump clean out should occur as soon as 
    possible following a spill in the contributing drainage area.

Recommended Equipment
•  Safety Equipment (traffic cones, etc)

•  Crow bar or other tool to remove grate or lid

•  Pole with skimmer or net (if only floatables are being removed)

•  Sediment probe (such as a Sludge Judge®)

•  Vactor truck (flexible hose recommended)

•  First Defense® Maintenance Log

Fig.4 Floatables are removed with a vactor hose (First Defense 
model FD-4, shown).

Page | 6
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Floatables and sediment Clean Out Procedures
1. Set up any necessary safety equipment around  the access

port or grate of the First Defense® as stipulated by
local ordinances. Safety equipment should notify passing
pedestrian and road traffic that work is being done.

2. Remove the grate or lid to the manhole.

3. Without entering the vessel, look down into the chamber to
inspect the inside.  Make note of any irregularities.

4. Remove oil and floatables stored on the surface of the water
with the vactor hose (Fig.5) or with the skimmer or net (not
pictured).

5. Using a sediment probe such as a Sludge Judge®, measure
the depth of sediment that has collected in the sump of the
vessel and record it in the Maintenance Log (page 9).

6. Once all floatables have been removed, drop the vactor hose
to the base of the sump.  Vactor out the sediment and gross
debris off the sump floor (Fig.5).

7. Retract the vactor hose from the vessel.

8. On the Maintenance Log provided by Hydro International,
record the date, unit location, estimated volume of floatables
and gross debris removed, and the depth of sediment
measured.  Also note any apparent irregularities such as
damaged components, blockages, or irregularly high or low
water levels.

9. Securely replace the grate or lid.

- Regularly during first year of installation
- Every 6 months after the first year of installation

- Once per year, with sediment removal
- Following a spill in the drainage area

- Once per year or as needed
- Following a spill in the drainage area

Activity        Frequency
Inspection

Oil and Floatables 
Removal

Sediment Removal

Maintenance at a Glance

NOTE: For most clean outs the entire volume of liquid does not need to be removed from the manhole. Only remove the 
first few inches of oils and floatables from the water surface to reduce the total volume of liquid removed during a clean out.

Fig.5 Sediment is removed with a vactor hose (First Defense 
model FD-4, shown).
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First Defense® Installation Log

HYDRO INTERNATIONAL REFERENCE NUMBER:

SITE NAME:

SITE LOCATION:

OWNER:      CONTRACTOR:

CONTACT NAME:      CONTACT NAME:

COMPANY NAME:      COMPANY NAME:

ADDRESS:      ADDRESS:

TELEPHONE:      TELEPHONE:

FAX:      FAX:

INSTALLATION	DATE:								/							/								

MODEL	SIZE	(CIRCLE	ONE):		 FD-4	 	 FD-4HC	 	 FD-6	 	 FD-6HC

INLET	(CIRCLE	ALL	THAT	APPLY):				GRATED	INLET	(CATCH	BASIN)	 INLET	PIPE	(FLOW	THROUGH)

Hydro	International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com



First Defense® Inspection and Maintenance Log

Initials Depth of
Floatables 
and Oils

Sediment 
Depth 

Measured

Volume of 
Sediment 
Removed

Site Activity and 
Comments

Date

Hydro	International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com



Turning Water Around...®

Stormwater Solutions
94 Hutchins Drive

Portland, ME 04102

Tel: (207) 756-6200
Fax: (207) 756-6212

stormwaterinquiry@hydro-int.com

www.hydro-int.com

Do it Right the First Time
Learn more at hydro-int.com/service

CALL 1 (888) 382-7808 TO SCHEDULE AN INSPECTION
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THANK YOU FOR PURCHASING THE JELLYFISH® FILTER!

Contech Engineered Solutions would like to thank you for selecting the Jellyfish Filter to meet your project’s stormwater 
treatment needs. With proper inspection and maintenance, the Jellyfish Filter is designed to deliver ongoing, high levels of 
stormwater pollutant removal.

If you have any questions, please feel free to call us or e-mail us:

Contech Engineered Solutions
9025 Centre Pointe Drive, Suite 400 | West Chester, OH 45069

513-645-7000 | 800-338-1122
www.ContechES.com
info@conteches.com
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GASKET
(AT EACH JOINT)

OUTLET PIPE 
(GROUTED IN OR BOOTED)

ACCESS STEPS –

BACKWASH POOL WEIR

CARTRIDGE RECEPTACLES

CONTROL SECTION  
(WITH JELLYFISH DECK)

SEPARATOR SKIRT 
(MANHOLE ONLY)

HI-FLO CARTRIDGE(S)
(LARGE ORIFICE)

TOP SLAB

DRAINDOWN CARTRIDGE(S)
(SMALLER ORIFICE)

MAINTENANCE ACCESS WALL (MAW)
(MANHOLE ONLY)

ADDITIONAL RISER SECTION
(IF NEEDED)

INLET PIPE 
(GROUTED IN OR BOOTED)

BASE SECTION

FRAME AND COVER

DECK ASSEMBLY
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Chapter 1
1.0 – Owner Specific Jellyfish Filter Product Information
Below you will find a reference page that can be filled out according to your Jellyfish Filter specification to help you easily inspect, maintain 
and order parts for your system.

Owner Name:

Phone Number:

Site Address:

Site GPS Coordinates/unit location:

Unit Location Description:

Jellyfish Filter Model No.:

Contech Project & Sequence Number

No. of Hi-Flo Cartridges

No. of Cartridges:

Length of Draindown Cartridges:

No. of Blank Cartridge Lids:

Bypass Configuration (Online/Offline):

Notes:

________________________________________________________________________________________________  
________________________________________________________________________________________________  
________________________________________________________________________________________________  
________________________________________________________________________________________________  

WARNINGS / CAUTION
1. FALL PROTECTION may be required.

2. WATCH YOUR STEP if standing on the Jellyfish Filter Deck at 
any time; Great care and safety must be taken while walking 
or maneuvering on the Jellyfish Filter Deck. Attentive care 
must be taken while standing on the Jellyfish Filter Deck at 
all times to prevent stepping onto a lid, into or through a 
cartridge hole or slipping on the deck.

3. The Jellyfish Filter Deck can be SLIPPERY WHEN WET.

4. If the Top Slab, Covers or Hatches have not yet been installed, 
or are removed for any reason, great care must be taken to 
NOT DROP ANYTHING ONTO THE JELLYFISH FILTER DECK. The 
Jellyfish Filter Deck and Cartridge Receptacle Rings can be 
damaged under high impact loads. This type of activity voids 
all warranties. All damaged items to be replaced at owner's 
expense.

5. Maximum deck load 2 persons, total weight 450 lbs.

Safety Notice
Jobsite safety is a topic and practice addressed comprehensively by 
others. The inclusions here are intended to be reminders to whole 
areas of Safety Practice that are the responsibility of the Owner(s), 
Manager(s) and Contractor(s). OSHA and Canadian OSH, and 
Federal, State/Provincial, and Local Jurisdiction Safety Standards 
apply on any given site or project. The knowledge and applicability 
of those responsibilities is the Contractor’s responsibility and outside 
the scope of Contech Engineered Solutions.

Confined Space Entry
Secure all equipment and perform all training to meet applicable 
local and OSHA regulations regarding confined space entry. It is the 
Contractor’s or entry personnel’s responsibility to proceed safely at 
all times.

Personal Safety Equipment
Contractor is responsible to provide and wear appropriate personal 
protection equipment as needed including, but not limited to safety 
boots, hard hat, reflective vest, protective eyewear, gloves and fall 
protection equipment as necessary. Make sure all equipment is 
staffed with trained and/or certified personnel, and all equipment is 
checked for proper operation and safety features prior to use.

• Fall protection equipment 
• Eye protection
• Safety boots 
• Ear protection
• Gloves 
• Ventilation and respiratory protection
• Hard hat 
• Maintenance and protection of traffic plan
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Chapter 2

2.0 – Jellyfish Filter System Operations and Functions
The Jellyfish Filter is an engineered stormwater quality treatment technology that removes a high level and wide variety 
of stormwater pollutants. Each Jellyfish Filter cartridge consists of eleven membrane - encased filter elements (“filtration 
tentacles”) attached to a cartridge head plate. The filtration tentacles provide a large filtration surface area, resulting in high 
flow and high pollutant removal capacity. 

The Jellyfish Filter functions are depicted in Figure 1 below.

Jellyfish Filter cartridges are backwashed after each peak storm event, which removes accumulated sediment from the 
membranes. This backwash process extends the service life of the cartridges and increases the time between maintenance 
events.

For additional details on the operation and pollutant capabilities of the Jellyfish Filter please refer to additional details on our 
website at www.ContechES.com.

Jellyfish Filter Treatment Functions

Membrane Filtration

Section View with Maintenance Access Wall (MAW) Cutaway

Effluent Pipe

Filtered Water

Particles Filtered

Floatables 
Collection

Particles Settling

Influent Pipe

FIGURE 1
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2.1 – Components and Cartridges

The Jellyfish Filter and components are depicted in Figure 2 below.

Tentacles are available in various lengths as depicted in Table 1 below. 

Table 1 – Cartridge Lengths / Weights and Cartridge Lid Orifice Diameters

Cartridge Lengths Dry Weight Hi-Flo Orifice  
Diameter

Draindown Orifice 
Diameter

15 inches (381 mm) 10 lbs (4.5 kg) 35 mm 20 mm

27 inches (686 mm) 14.5 lbs (6.6 kg) 45 mm 25 mm

40 inches (1,016 mm) 19.5 lbs (8.9 kg) 55 mm 30 mm

54 inches (1,372 mm) 25 lbs (11.4 kg) 70 mm 35 mm

Jellyfish Filter Components
Personnel Access

Outlet Pipe

Hi-Flo Cartridges with Lid 
(inside backwash pool)

Manhole Structure

Inlet Pipe

Equipment Access

FIGURE 2

Maintenance Access Wall 
(MAW)

Draindown Cartridge with Lid 
(outside of backwash pool)

Cartridge Deck

Sediment

Backwash Pool Weir

Membrane Filtration Tentacles

Note: Separator Skirt not shown
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2.2 – Jellyfish Membrane Filtration Cartridge Assembly
The Jellyfish Filter utilizes multiple membrane filtration cartridges. Each cartridge consists of removable cylindrical filtration 
“tentacles” attached to a cartridge head plate. Each filtration tentacle has a threaded pipe nipple and o-ring. To attach, 
insert the top pipe nipples with the o-ring through the head plate holes and secure with locking nuts. Hex nuts to be hand 
tightened and checked with a wrench as shown below.

2.3 – Jellyfish Membrane Filtration Cartridge Installation
• Cartridge installation will be performed by trained individuals 

and coordinated with the installing site Contractor.  Flow 
diversion devices are required to be in place until the site is 
stabilized (final paving and landscaping in place). Failure to 
address this step completely will reduce the time between 
required maintenance.

• Descend to the cartridge deck (see Safety Notice and  
page 3).

• Refer to Contech's submittal drawings to determine proper 
quantity and placement of Hi-Flo, Draindown and Blank 
cartridges with appropriate lids. Lower the Jellyfish membrane 
filtration cartridges into the cartridge receptacles within the 
cartridge deck. It is possible that not all cartridge receptacles 
will be filled with a filter cartridge. In that case, a blank 
headplate and blank cartridge lid (no orifice) would be 
installed.

Do not force the tentacles down into the cartridge receptacle, as this may damage the membranes. Apply downward 
pressure on the cartridge head plate to seat the lubricated rim gasket (thick circular gasket surrounding the circumference 
of the head plate) into the cartridge receptacle. (See Figure 3 for details on approved lubricants for use with rim gasket.)

• Examine the cartridge lids to differentiate lids with a small orifice, a large orifice, and no orifice.
• Lids with a small orifice are to be inserted into the Draindown cartridge receptacles, outside of the backwash 

pool weir.
• Lids with a large orifice are to be inserted into the Hi-Flo cartridge receptacles within the backwash pool weir.
• Lids with no orifice (blank cartridge lids) and a blank headplate are to be inserted into unoccupied cartridge 

receptacles.
• To install a cartridge lid, align both cartridge lid male threads with the cartridge receptacle female threads before 

rotating approximately 1/3 of  a full rotation until firmly seated. Use of an approved rim gasket lubricant may 
facilitate installation.

Cartridge Assembly
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3.0 Inspection and Maintenance Overview
The primary purpose of the Jellyfish® Filter is to capture and remove 
pollutants from stormwater runoff. As with any filtration system, 
these pollutants must be removed to maintain the filter’s maximum 
treatment performance. Regular inspection and maintenance are 
required to insure proper functioning of the system.
Maintenance frequencies and requirements are site specific and vary 
depending on pollutant loading. Additional maintenance activities 
may be required in the event of non-storm event runoff, such as 
base-flow or seasonal flow, an upstream chemical spill or due to 
excessive sediment loading from site erosion or extreme runoff 
events. It is a good practice to inspect the system after major storm 
events.
Inspection activities are typically conducted from surface 
observations and include:

 y Observe if standing water is present
 y Observe if there is any physical damage to the deck or 

cartridge lids
 y Observe the amount of debris in the Maintenance 

Access Wall (MAW) or inlet bay for vault systems

Maintenance activities include:

 y Removal of oil, floatable trash and debris
 y Removal of collected sediments
 y Rinsing and re-installing the filter cartridges
 y Replace filter cartridge tentacles, as needed

4.0 Inspection Timing
Inspection of the Jellyfish Filter is key in determining the maintenance 
requirements for, and to develop a history of, the site’s pollutant 
loading characteristics. In general, inspections should be performed 
at the times indicated below; or per the approved project 
stormwater quality documents (if applicable), whichever is more 
frequent. 

1. A minimum of quarterly inspections during the first year of 
operation to assess the sediment and floatable pollutant 
accumulation, and to ensure proper functioning of the system.

2. Inspection frequency in subsequent years is based on the 
inspection and maintenance plan developed in the first year of 
operation. Minimum frequency should be once per year.

3. Inspection is recommended after each major storm event.

4. Inspection is required immediately after an upstream oil, fuel or 
other chemical spill.

5.0 Inspection Procedure
The following procedure is recommended when performing 
inspections:
1. Provide traffic control measures as necessary.

2. Inspect the MAW or inlet bay for floatable pollutants such as 
trash, debris, and oil sheen.

3. Measure oil and sediment depth in several locations, by 
lowering a sediment probe until contact is made with the floor 
of the structure. Record sediment depth, and presences of any 
oil layers. 

4. Inspect cartridge lids. Missing or damaged cartridge lids to be 
replaced.

5. Inspect the MAW (where appropriate), cartridge deck and 
receptacles, and backwash pool weir, for damaged or broken 
components. 

5.1 Dry weather inspections
 y Inspect the cartridge deck for standing water, and/or 

sediment on the deck.
 y No standing water under normal operating conditions.
 y Standing water inside the backwash pool, but not 

outside the backwash pool indicates, that the filter 
cartridges need to be rinsed.

Personnel 
Access

Outlet Pipe

Hi-Flo Cartridges 
with Lid (inside 
backwash pool)

Manhole 
Structure

Inlet Pipe

Equipment 
Access

Maintenance 
Access Wall

Downdrain Cartridge 
with Lid (outside of 

backwash pool)

Cartridge Deck

Sediment

Backwash 
Pool Weir

Membrane 
Filtration Tentacles

Note: Separator Skirt not shown

Inspection Utilizing Sediment Probe
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 y Standing water outside the backwash pool is not 
anticipated and may indicate a backwater condition 
caused by high water elevation in the receiving 
water body, or possibly a blockage in downstream 
infrastructure.

 y Any appreciable sediment (≥1/16”) accumulated on the 
deck surface should be removed. 

5.2 Wet weather inspections

 y Observe the rate and movement of water in the unit. 
Note the depth of water above deck elevation within the 
MAW or inlet bay.

 y Less than 6 inches, flow should be exiting the cartridge 
lids of each of the draindown cartridges (i.e. cartridges 
located outside the backwash pool).

 y Greater than 6 inches, flow should be exiting the 
cartridge lids of each of the draindown cartridges and 
each of the hi-flo cartridges (i.e. cartridges located 
inside the backwash pool), and water should be 
overflowing the backwash pool weir.

 y 18 inches or greater and relatively little flow is exiting 
the cartridge lids and outlet pipe, this condition 
indicates that the filter cartridges need to be rinsed.

6.0 Maintenance Requirements
Required maintenance for the Jellyfish Filter is based upon results 
of the most recent inspection, historical maintenance records, or 
the site specific water quality management plan; whichever is more 
frequent. In general, maintenance requires some combination of the 
following:
1. Sediment removal for depths reaching 12 inches or greater, or 

within 3 years of the most recent sediment cleaning, whichever 
occurs sooner. 

2. Floatable trash, debris, and oil removal.

3. Deck cleaned and free from sediment.

4. Filter cartridges rinsed and re-installed as required by the most 
recent inspection results, or within 12 months of the most 
recent filter rinsing, whichever occurs sooner. 

5. Replace tentacles if rinsing does not restore adequate hydraulic 
capacity, remove accumulated sediment, or if damaged or 
missing. It is recommended that tentacles should remain in 
service no longer than 5 years before replacement.

6. Damaged or missing cartridge deck components must be 
repaired or replaced as indicated by results of the most recent 
inspection.

7. The unit must be cleaned out and filter cartridges inspected 
immediately after an upstream oil, fuel, or chemical spill. 
Filter cartridge tentacles should be replaced if damaged or 
compromised by the spill.

7.0 Maintenance Procedure
The following procedures are recommended when maintaining the 
Jellyfish Filter:
1. Provide traffic control measures as necessary.

2. Open all covers and hatches. Use ventilation equipment as 
required, according to confined space entry procedures. 
Caution: Dropping objects onto the cartridge deck may cause 
damage.

3. Perform Inspection Procedure prior to maintenance activity. 
 
 

4. To access the cartridge deck for filter cartridge service, descend 
into the structure and step directly onto the deck. Caution: Do 
not step onto the maintenance access wall (MAW) or backwash 
pool weir, as damage may result. Note that the cartridge deck 
may be slippery.

5. Maximum weight of maintenance crew and equipment on the 
cartridge deck not to exceed 450 lbs. 

7.1 Filter Cartridge Removal 

1. Remove a cartridge lid.

2. Remove cartridges from the deck using the lifting loops in the 
cartridge head plate. Rope or a lifting device (available from 
Contech) should be used. Caution: Should a snag occur, do 
not force the cartridge upward as damage to the tentacles may 
result. Wet cartridges typically weigh between 100 and 125 lbs.

3. Replace and secure the cartridge lid on the exposed empty 
receptacle as a safety precaution. Contech does not recommend 
exposing more than one empty cartridge receptacle at a time. 

7.2 Filter Cartridge Rinsing

1. Remove all 11 tentacles from the cartridge head plate. Take 
care not to lose or damage the O-ring seal as well as the plastic 
threaded nut and connector.

2. Position tentacles in a container (or over the MAW), with the 

threaded connector (open end) facing down, so rinse water is 
flushed through the membrane and captured in the container. 

3. Using the Jellyfish rinse tool (available from Contech) or a 
low-pressure garden hose sprayer, direct water spray onto the 
tentacle membrane, sweeping from top to bottom along the 
length of the tentacle. Rinse until all sediment is removed from 
the membrane. Caution: Do not use a high pressure sprayer 
or focused stream of water on the membrane. Excessive water 
pressure may damage the membrane. 
 
 
 

4. Collected rinse water is typically removed by vacuum hose.

Cartridge Removal & Lifting Device
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5. Reassemble cartridges as detailed later in this document. Reuse 
O-rings and nuts, ensuring proper placement on each tentacle. 

7.3 Sediment and Flotables Extraction

1. Perform vacuum cleaning of the Jellyfish Filter only after 
filter cartridges have been removed from the system. Access 
the lower chamber for vacuum cleaning only through the 
maintenance access wall (MAW) opening. Be careful not to 
damage the flexible plastic separator skirt that is attached to 
the underside of the deck on manhole systems. Do not lower 
the vacuum wand through a cartridge receptacle, as damage to 
the receptacle will result.

2. Vacuum floatable trash, debris, and oil, from the MAW 
opening or inlet bay. Alternatively, floatable solids may be 
removed by a net or skimmer.

3. Pressure wash cartridge deck and receptacles to remove all 

sediment and debris. Sediment should be rinsed into the sump 
area. Take care not to flush rinse water into the outlet pipe.

4. Remove water from the sump area. Vacuum or pump 
equipment should only be introduced through the MAW or 
inlet bay. 

5. Remove the sediment from the bottom of the unit through the 
MAW or inlet bay opening.

6. For larger diameter Jellyfish Filter manholes (≥8-ft) and some 

vaults complete sediment removal may be facilitated by 
removing a cartridge lid from an empty receptacle and inserting 
a jetting wand (not a vacuum wand) through the receptacle. 
Use the sprayer to rinse loosened sediment toward the vacuum 
hose in the MAW opening, being careful not to damage the 
receptacle.

7.4 Filter Cartridge Reinstallation and Replacement

1. Cartridges should be installed after the deck has been cleaned. 
It is important that the receptacle surfaces be free from grit and 
debris.

2. Remove cartridge lid from deck and carefully lower the filter 
cartridge into the receptacle until head plate gasket is seated 
squarely in receptacle. Caution: Do not force the cartridge 
downward; damage may occur. 

3. Replace the cartridge lid and check to see that both male 
threads are properly seated before rotating approximately 1/3 
of a full rotation until firmly seated. Use of an approved rim 
gasket lubricant may facilitate installation. See next page for 
additional details. 

4. If rinsing is ineffective in removing sediment from the tentacles, 
or if tentacles are damaged, provisions must be made to 
replace the spent or damaged tentacles with new tentacles. 
Contact Contech to order replacement tentacles.

7.5 Chemical Spills

Caution: If a chemical spill has been captured, do not attempt 
maintenance. Immediately contact the local hazard response agency 
and contact Contech. 

7.6 Material Disposal

The accumulated sediment found in stormwater treatment and 
conveyance systems must be handled and disposed of in accordance 
with regulatory protocols. It is possible for sediments to contain 
measurable concentrations of heavy metals and organic chemicals 
(such as pesticides and petroleum products). Areas with the greatest 
potential for high pollutant loading include industrial areas and 
heavily traveled roads. Sediments and water must be disposed 
of in accordance with all applicable waste disposal regulations. 
When scheduling maintenance, consideration must be made 
for the disposal of solid and liquid wastes. This typically requires 
coordination with a local landfill for solid waste disposal. For 
liquid waste disposal a number of options are available including a 
municipal vacuum truck decant facility, local waste water treatment 
plant or on-site treatment and discharge.

Rinsing Cartridge with Contech Rinse Tool

Vacuuming Sump Through MAW
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Jellyfish Filter Components & Filter Cartridge Assembly and Installation

 

 

 
 

 
 

NOTES:     
Head Pl
Install H
and libe
Lubrican
(Item 7)
manufac

Lid Ass
Rotate C
drop dow
clock-wi
Cartridg

PART NO.
78713 
40501 
30600 

PSLUBXL1Q

ITEM NO. 
1 
2 
3 

4 
5 
6 
7 

8 
9 

6 

TABLE

1 

2 

9 

3 

7 

8 

5 
4 

CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
FILTRATION TENTACLE 

CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
REQUIRES 5MM HEX WRENCH 

ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 

 

      
NOTES:     

Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle

PART NO. MFR DESCRIPTION 
78713 LA-CO LUBRI-JOINT 
40501 HERCULES DUCK BUTTER 
30600 OATEY PIPE LUBRICANT 

PSLUBXL1Q PROSELECT PIPE JOINT LUBRICANT 

ITEM NO. DESCRIPTION 
1 JF HEAD PLATE 
2 JF TENTACLE 
3 JF O-RING 

4 
JF HEAD PLATE 

GASKET 
5 JF CARTRIDGE EYELET 
6 JF 14IN COVER 
7 JF RECEPTACLE 

8 
BUTTON HEAD CAP 

SCREW M6X14MM SS 
9 JF CARTRIDGE NUT 

TABLE 1: BOM 

TABLE 2: APPROVED GASKET LUBRICANTS NE 
E 

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lid (Item 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.

PART NO. MFR DESCRIPTION 
78713 LA-CO LUBRI-JOINT 
40501 HERCULES DUCK BUTTER 
30600 OATEY PIPE LUBRICANT 

PSLUBXL1Q PROSELECT PIPE JOINT LUBRICANT 

ITEM NO. DESCRIPTION 
1 JF HEAD PLATE 
2 JF TENTACLE 
3 JF O-RING 

4 
JF HEAD PLATE 

GASKET 
5 JF CARTRIDGE EYELET 
6 JF 14IN COVER 
7 JF RECEPTACLE 

8 
BUTTON HEAD CAP 

SCREW M6X14MM SS 
9 JF CARTRIDGE NUT 

TABLE 1: BOM 

6 

TABLE 2: APPROVED GASKET LUBRICANTS 

1 

2 

9 

3 

7 

8 

5 
4 

CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
FILTRATION TENTACLE 

CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
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Jellyfish Filter Inspection and Maintenance Log
Owner: _______________________________________       Jellyfish Model No.:_____________________________

Location: _____________________________________        GPS Coordinates: ______________________________

Land Use: Commercial:______ Industrial: ______ Service Station:______

  Road/Highway:____ Airport: ________ Residential: _________  Parking Lot:______ 

Date/Time:

Inspector:

Maintenance Contractor:

Visible Oil Present: (Y/N)

Oil Quantity Removed

Floatable Debris Present: (Y/N)

Floatable Debris removed: (Y/N)

Water Depth in Backwash Pool

Cartridges externally rinsed/re-commissioned: (Y/N)

New tentacles put on Cartridges: (Y/N)

Sediment Depth Measured: (Y/N)

Sediment Depth (inches or mm):

Sediment Removed: (Y/N)

Cartridge Lids intact: (Y/N)

Observed Damage:

Comments:

CES_JF_OM 01/21
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TRAFFIC IMPACT & SITE ACCESS STUDY 

PROPOSED RETAIL FUEL OUTLET 
PORTSMOUTH, NEW HAMPSHIRE 

FEBRUARY 24, 2022 

INTRODUCTION 

This study has been prepared for Granite State Convenience, LLC to assess the traffic impacts 
associated with the proposed gasoline station/convenience store (with drive-through window) 
that will replace the existing Burger King fast-food restaurant located at 2255 Lafayette Road in 
Portsmouth, New Hampshire.  A traffic study scope meeting was conducted with the NHDOT 
and city officials on July 28, 2021.  At that meeting the study area was identified as including the 
US1 / South Site Driveway and the US1 / North Site Driveway / Water Country Driveway on 
Lafayette Road.  The analysis periods included the weekday morning (AM) and evening (PM) 
peak hour periods.  Subsequent to the scope meeting, Pernaw & Company, Inc. elected to add the 
Saturday midday (SAT) peak hour case given the heavy use of the Water Country driveway on 
weekends.  Both Opening Year (2023) and Horizon Year (2033) analyses are included herein.                                                                                      

This report is intended to summarize the traffic count data collected, the future traffic 
projections, the technical analyses, and our findings relative to traffic operations, capacity, and 
safety.   

PROPOSAL 

Granite State Convenience, LLC proposes to raze the existing fast-food restaurant building and 
replace it with a new 5,555 sf convenience store (with drive-through window) and 10 vehicle 
fueling positions.  Access to the site will continue to be provided via the South Site Driveway 
(entrance only) and egress from the site will continue to be provided via the North Site Driveway 
(exit only) that is located across from the Water Country driveway.  Figure 1 shows the location 
of the subject site with respect to the area highway system.  Appendix A contains a preliminary 
site plan prepared by Greenman-Pedersen, Inc. (GPI) and the Scope Meeting notes.      

EXISTING CONDITIONS 

ROADWAYS 

Lafayette Road (US1) functions as a multi-lane principal arterial highway that carries through 
traffic in a general north-south direction between points south in Hampton and beyond, through 
Portsmouth, to points north in Maine.  The roadway segment north of the site provides one travel 
lane in each direction and a continuous two-way left-turn lane.  The roadway segment south of 
the site provides an additional southbound travel lane.  There are paved shoulders of variable 
width on both sides of the roadway.  The horizontal alignment of the highway follows a straight 
tangent section south of the site, and it transitions to a large-radius northbound curve to the left to 
the north of the subject site.  The vertical alignment of the roadway is generally flat in this area.  
The speed limit is posted at 35 mph in both directions.  



 Pernaw & Company

2122A

Figure 1

Pernaw & Company, Inc.

Traffic Impact and Site Access Study, Proposed Retail Fuel Outlet, Portsmouth, New Hampshire

Site Location

= INTERSECTION TURNING MOVEMENT COUNT LOCATION

= AUTOMATIC TRAFFIC RECORDER LOCATION (NHDOT)

NORTH

SITE 
LOCATION
2019 AADT
18,484 vpd

SITE

US Route 1
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TRAFFIC VOLUMES 

The New Hampshire Department of Transportation conducted a short-term automatic traffic 
recorder count on US1 (north of Ocean Road) approximately one mile south of the subject site in 
June 2019.  Based on this count data, the NHDOT estimates that this section of US1 carried an 
Annual Average Daily Traffic (AADT) volume of 18,484 vehicles per day (vpd) in 2019.  The 
2020 AADT estimate is lower at 15,600 vpd due to the ongoing pandemic.   

The raw traffic count data collected at this count station is summarized graphically on Page 4 in 
terms of daily and hourly variations.  This data demonstrates that weekday traffic demand in the 
study area generally reaches peak levels during the typical AM and PM commuter periods.  
Appendix B contains the detail sheets pertaining to this count.    

To establish the current traffic demand at the subject site, Pernaw & Company, Inc. conducted 
turning movement and vehicle classification counts at the two existing site driveways on US1 on 
Thursday, July 29, 2021 from 7:00 to 9:00 AM and from 3:00 to 6:00 PM, and on Saturday, July 
31, 2021 from 9:00 AM to 2:00 PM.  Several facts and conclusions are evident from this count 
data:  

 Peak traffic periods were found to occur from 7:45 to 8:45 AM in the morning, from 
3:30 to 4:30 PM in the evening, and from 11:15 AM to 12:15 PM on Saturday.   

 During the morning peak hour, the two-way traffic flow on US1 (south of the site) 
totaled 1,487 vehicles and the predominant travel direction was northbound (55%).  
The existing Burger King business generated 25 vehicle-trips during the AM peak 
hour period, with one errant vehicle entering the site via the exit-only driveway. 

 During the evening peak hour, the two-way traffic flow on US1 (south of the site) 
totaled 2,045 vehicles and the predominant travel direction was southbound (51%).  
The existing Burger King business generated 64 vehicle-trips during the PM peak 
hour period, and four errant vehicles were observed entering the site via the exit-only 
driveway. 

 During the Saturday midday peak hour, the two-way traffic flow on US1 (south of the 
site) totaled 2,065 vehicles and the predominant travel direction was northbound 
(56%).  The existing Burger King business generated 82 vehicle-trips during the SAT 
peak hour period, and six vehicles were observed entering the site via the exit-only 
driveway. 

 The Water Country driveway was essentially inactive during the weekday peak hour 
periods, and quite busy during the Saturday midday peak hour.  During the Saturday 
midday peak hour, the Water Country driveway accommodated 239 arrivals; with 
equal percentages from the north and south. 

 Truck traffic in the study area ranged from 4-5% (AM), 2-4% (PM) and 1% (SAT) 
during the peak hour periods.  

The peak hour traffic count data for the study area intersections are summarized on Figure 2.  
Appendix C contains the detail sheets from the manual turning movement counts. 
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NO-BUILD TRAFFIC VOLUMES 

In order to identify the net impact that site traffic will have in the study area, future traffic 
projections with and without the proposed redevelopment project are necessary.  The future 
traffic projections without the proposed development are referred to as the “No-Build” traffic 
projections and these are summarized on Figure 3 (2023) and Figure 4 (2033).   

These projections are based on the existing traffic volumes (July 2021 data), a 1.0 percent annual 
background traffic growth rate (compounded annually) to account for normal growth in the area, 
a peak-month seasonal adjustment factor of 1.02, and Covid-19 adjustment factors of 1.16 (AM), 
1.09 (PM), and 1.04 (Saturday) to reflect non-pandemic conditions.  At the scope meeting no 
other recently approved development projects that could affect traffic volumes in the study area 
were identified.   

The No-Build traffic projections therefore reflect worst-case, peak-month, peak-hour conditions 
without a pandemic.  Calculations pertaining to the derivation of the background traffic growth 
rate, seasonal adjustment factor, and Covid-19 factors are contained in Appendix D.  
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SITE GENERATED TRAFFIC 

To estimate the quantity of vehicle-trips that will be produced by the replacement gasoline 
station/convenience store Pernaw & Company, Inc. considered both the standardized trip-
generation rates published by the Institute of Transportation Engineers (ITE)1, and similar site 
data.  More specifically, ITE Land Use Code (LUC) 945 - Convenience Store/Gas Station, was 
selected and the gross floor area of the store was utilized as the independent variable.  As 
requested at the scope meeting, supplemental driveway counts were conducted at the Common 
Man Roadside site on South Willow Street in Manchester, New Hampshire.  Table 1A 
summarizes the results of the trip generation analyses and compares this with the former use of 
the site. 

 

 

1 Institute of Transportation Engineers, Trip Generation, eleventh edition (Washington, D.C., 2021) 

       Weekday Total

Entering 1,729 veh

Exiting 1,729 veh

Total 3,458 trips

Entering 16 veh 158 veh 72 veh

Exiting 9 veh 158 veh 66 veh

Total 25 trips 316 trips 138 trips

Entering 34 veh 134 veh 79 veh

Exiting 30 veh 135 veh 74 veh

Total 64 trips 269 trips 153 trips

       Saturday Total

Entering 1,459 veh

Exiting 1,459 veh

Total 2,918 trips

Entering 40 veh 146 veh 73 veh

Exiting 42 veh 152 veh 70 veh

Total 82 trips 298 trips 143 trips

1  Driveway counts conducted at 2255 Lafayette Road in Portsmouth, NH on July 7/29/21 & 7/31/21
2 ITE Land Use Code 945 - Convenience Store / Gas Station (5,555 sf / trip rate method)
3  Driveway counts conducted at 1805 South Willow Street in M anchester, NH on July 7/29/21 & 7/31/21 at the Common M an Roadside site.

       Saturday Peak Hour

NA NA

       Weekday AM Peak Hour

       Weekday PM Peak Hour

NA NA

Proposed Retail Fuel Outlet

Existing      

Burger King    

Site 1  

ITE Trip 

Generation 

Estimate 2

Similar Site Trip 

Generation 3

Table 1A Trip Generation Summary / Comparison
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This table shows that the proposed gasoline station/convenience store will generate 
approximately 316 (AM), 269 (PM), and 298 (SAT) vehicle-trips during the peak hour periods.  
This type of development generates a combination of “primary” type trips (new trips to the area) 
and “pass-by” trips (drawn from existing traffic stream) as shown in Table 1B.  

 

This table shows that the clear majority of trips will be drawn from the existing traffic stream on 
US1; whereas the minority represents new trips to the area.  Appendix E contains the trip 
generation computations for this project, as well as diagrams summarizing the travel patterns 
associated with the primary and pass-by trips.   

 

Entering 38 veh 120 veh 158 veh

Exiting 38 veh 120 veh 158 veh

Total 76 trips 240 trips 316 trips

Entering 33 veh 101 veh 134 veh

Exiting 34 veh 101 veh 135 veh

Total 67 trips 202 trips 269 trips

Entering 34 veh 112 veh 146 veh

Exiting 40 veh 112 veh 152 veh

Total 74 trips 224 trips 298 trips

1  ITE Trip M anual,  11th Edition, 3rd Edition, LUC 945, AM  = 76%, PM  = 75% and assume Saturday = 75%

       Weekday AM Peak Hour

       Weekday PM Peak Hour

Total Trips

       Saturday Peak Hour

Primary Trips Pass-By Trips 1

Table 1B Trip Generation Composition
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BUILD TRAFFIC VOLUMES 

The future traffic projections with the proposed redevelopment project in full operation are 
referred to as the “Build” traffic projections and these are summarized schematically on Figure 5 
(2023) and Figure 6 (2033).  These projections are based on the No-Build projections (Figures 3 
& 4), the site generated traffic levels depicted in Table 1A, and the expectation that the majority 
of the primary vehicle-trips (70%) will travel to/from points north on US1, and the remaining 
30% to/from points south.  

These travel patterns were based on analysis of the “journey to work” data from the latest census 
and our familiarity with the study area.  The distribution of the pass-by trips was based on the 
proportion of northbound versus southbound vehicles on US1.  Consequently, these trip 
distribution patterns varied depending upon the peak hour period.   



2
1
2

2
A

2
0

2
3

 B
u

il
d

 T
ra

ff
ic

 V
o

lu
m

e
s

T
ra

ff
ic

 I
m

p
a

c
t 
a

n
d

 S
it
e

 A
c
c
e

s
s
 S

tu
d

y
, 
P

ro
p

o
s
e

d
 R

e
ta

il 
F

u
e

l O
u

tl
e

t,
 P

o
rt

s
m

o
u

th
, 
N

e
w

 H
a

m
p

s
h

ir
e

F
ig

u
re

 5

 P
e

rn
a

w
 &

 C
o

m
p

a
n

y
P

e
rn

a
w

 &
 C

o
m

p
a

n
y
, 
In

c
.

1
5
8

S
it

e

E
xi

st
in

g
 N

o
rt

h
S

ite
 D

ri
v
e

w
a
y

1840

9
3

0 6
5

1
841
0

0 0 0

1
905

0

2

US Route 1

W
a

te
r 

C
o

u
n
tr

y
D

ri
v
e

w
a
y

A
M

 P
e

a
k

 H
o

u
r

1807
906
77

1
5
8

824
81

0 0

E
xi

st
in

g
 S

o
u
th

S
ite

 D
ri
v
e

w
a
y

1
3
5

S
it

e

E
xi

st
in

g
 N

o
rt

h
S

ite
 D

ri
v
e

w
a
y

2353

7
3

0 6
2

0
1203
0

1 0 0

1
1076

0

2

US Route 1

W
a

te
r 

C
o

u
n
tr

y
D

ri
v
e

w
a
y

P
M

 P
e

a
k

 H
o

u
r

2324
1078

59

1
3
4

1187
75

0 0

E
xi

st
in

g
 S

o
u
th

S
ite

 D
ri
v
e

w
a
y

1
5
2

S
it

e

E
xi

st
in

g
 N

o
rt

h
S

ite
 D

ri
v
e

w
a
y

2277

8
7

6 5
9

118
1009
0

0 0 0

125
1063

0

2
4
9

US Route 1

W
a

te
r 

C
o

u
n
tr

y
D

ri
v
e

w
a
y

S
a

tu
rd

a
y
 P

e
a

k
 H

o
u

r

2249
1187

72

1
4
6

990
74

0 0

E
xi

st
in

g
 S

o
u
th

S
ite

 D
ri
v
e

w
a
y

US Route 1

US Route 1

US Route 1



2
1
2

2
A

2
0

3
3

 B
u

il
d

 T
ra

ff
ic

 V
o

lu
m

e
s

T
ra

ff
ic

 I
m

p
a

c
t 
a

n
d

 S
it
e

 A
c
c
e

s
s
 S

tu
d

y
, 
P

ro
p

o
s
e

d
 R

e
ta

il 
F

u
e

l O
u

tl
e

t,
 P

o
rt

s
m

o
u

th
, 
N

e
w

 H
a

m
p

s
h

ir
e

F
ig

u
re

 6

 P
e

rn
a

w
 &

 C
o

m
p

a
n

y
P

e
rn

a
w

 &
 C

o
m

p
a

n
y
, 
In

c
.

1
5
8

S
it

e

E
xi

st
in

g
 N

o
rt

h
S

ite
 D

ri
v
e

w
a
y

2027

9
3

0 6
5

1
926
0

0 0 0

1
1007

0

2

US Route 1

W
a

te
r 

C
o

u
n
tr

y
D

ri
v
e

w
a
y

A
M

 P
e

a
k

 H
o

u
r

1994
1008

77

1
5
8

909
81

0 0

E
xi

st
in

g
 S

o
u
th

S
ite

 D
ri
v
e

w
a
y

1
3
5

S
it

e

E
xi

st
in

g
 N

o
rt

h
S

ite
 D

ri
v
e

w
a
y

2594

7
3

0 6
2

0
1327
0

1 0 0

1
1193

0

2

US Route 1

W
a

te
r 

C
o

u
n
tr

y
D

ri
v
e

w
a
y

P
M

 P
e

a
k

 H
o

u
r

2564
1194

59

1
3
4

1311
75

0 0

E
xi

st
in

g
 S

o
u
th

S
ite

 D
ri
v
e

w
a
y

1
5
2

S
it

e

E
xi

st
in

g
 N

o
rt

h
S

ite
 D

ri
v
e

w
a
y

2509

8
7

6 5
9

118
1112
0

0 0 0

125
1192

0

2
4
9

US Route 1

W
a

te
r 

C
o

u
n
tr

y
D

ri
v
e

w
a
y

S
a

tu
rd

a
y
 P

e
a

k
 H

o
u

r

2482
1317

72

1
4
6

1093
74

0 0

E
xi

st
in

g
 S

o
u
th

S
ite

 D
ri
v
e

w
a
y

US Route 1

US Route 1

US Route 1



 

14 
2122A 

IMPACT SUMMARY 

The net impact that the proposed redevelopment project will have on traffic levels on US1 can be 
estimated by comparing the No-Build traffic projections with the Build traffic projections.  This 
comparison is summarized on Figure 7 and it demonstrates that the greatest impact to roadway 
volumes will occur north of the subject site.  The greatest hourly increase is expected to occur 
during the weekday AM peak hour with +50 additional vehicles (total both directions) or by 
+3%.  The net impact south of the site is estimated at 1% or less during the peak hour periods. 

To put these percentages into perspective, the NHDOT count data in Appendix B shows that 
random traffic flow from one day to the next accounts for peak hour changes of 2-3 percent. 
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TRAFFIC OPERATIONS AND SAFETY 

INTERSECTION CAPACITY - UNSIGNALIZED INTERSECTIONS 

The short-range (2023) and long-range (2033) traffic projections form the basis for assessing 
traffic operations at the site driveway intersections on US1.  These intersections were analyzed 
according to the methodologies of the Highway Capacity Manual as replicated by the latest 
edition of the Synchro Traffic Signal Coordination Software (Version 10), which also performs 
unsignalized intersection capacity analyses.   
 
Capacity and Level of Service (LOS) calculations pertaining to unsignalized intersections 
address the quality of service for those vehicles turning into and out of intersecting side streets or 
driveways.  The availability of adequate gaps in the traffic stream on the major street (US1) 
actually controls the potential capacity for vehicle movements from the driveway approaches.  
Levels of Service are simply letter grades (A-F) that categorize the vehicle delays associated 
with specific turning maneuvers.  Table 2 describes the criteria used in this analysis.   

 

 

 

 

 

The results of this analysis for the US1 / North Site Driveway / Water Country Driveway 
intersection are summarized on Table 3.  The analysis confirms that left-turn departures from the 
northerly site driveway will encounter long delays (LOS F) during all three peak hour periods, 
similar to all other streets and driveways that intersect this corridor. As a result, on-site vehicle 
queues of up to ten vehicles could occur during the Saturday midday peak hour during the 
summer months.  Analysis of the right-turn departure movement revealed that this movement 
will operate at LOS C (AM & PM) and LOS D (SAT) in the opening year, and at LOS D in 2033 
(summer months).  Vehicle queues are expected to remain short in the right-turn departure lane.  
These results demonstrate the importance of providing two departure lanes on the north site 
driveway approach to US1. 

The results of this analysis for the US1 / South Site Driveway intersection are summarized on 
Table 4, and applies to the southbound left-turn arrival movement only.  Left-turn arrivals will 
operate well below capacity and at LOS B or higher during all hours of the day through 2033 and 
beyond.  The 95th percentile queue in the center turn lane on US1 will remain short (1 vehicle) 
during all three peak hour periods.    

Appendix F contains the calculations pertaining to these analyses.   

v/c ≤ 1.0 v/c > 1.0

0 - 10 A F

> 10 - 15 B F

> 15 - 25 C F

> 25 - 35 D F

> 35 - 50 E F

F F

Table 2

Control Delay

(seconds/vehicle)

> 50

Source:  Transportation Research Board, Highway Capacity M anual 2010.

Level-of-Service Criteria for

Level of Service by Volume-to-Capacity Ratio

Unsignalized Intersections
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AUXILIARY TURN LANE ANALYSES 

Left-Turn Treatment - The type of treatment needed to accommodate left-turning vehicles 
from any street or highway to an intersecting side street (or driveway) can range from no 
treatment, where turning volumes are low; to the provision of a bypass lane for through traffic to 
travel around left-turning vehicles; to the addition of a formal center turn lane used exclusively 
by left-turning vehicles for deceleration and storage while waiting to complete their maneuvers.  
Favorably, this section of US1 currently provides a center turn lane that will be used by vehicles 
entering the subject site at the southerly site driveway.  

Right-Turn Treatment - The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a radius 
only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to the 
addition of an exclusive right-turn lane, where turning volumes and through traffic volumes are 
significant.   

Analysis of the 2023 Build traffic volume projections using NCHRP 457 guidelines confirmed 
that right-turn treatment is desirable at the southerly site driveway on US1.  Although this could 
be accomplished by widening the existing shoulder to 10-feet (minimum), it would involve work 
along the southerly abutter’s frontage and the relocation of at least one significant utility pole.  
Recognizing that this type of treatment is not provided at other commercial driveways on the 
corridor, it may be more appropriate for corridor-wide shoulder widening to be considered as 
part of NHDOT Project 29640.  In the interim, the northbound travel lane on US1 will continue 
to function as a shared through-right lane.   

The results of these analyses are summarized on Table 5.   

Minor-Road Approach Analysis – The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes are significant, 
to multiple exit lanes in extreme cases.   

Analysis of the 2023 Build traffic volumes using NCHRP 457 guidelines is also summarized on 
Table 5 and it indicates that providing two exit lanes on the northerly site driveway approach to 
US1 is advisable given the anticipated traffic volumes, and the capacity analysis results.  
Consequently, it is recommended that the northerly site driveway should be delineated with a 
shared left-through lane and an exclusive right-turn lane.  

The auxiliary turn lane warrants analyses are included in Appendix G.   

DRIVE-THROUGH QUEUING 

The extent of vehicle queuing at the drive-through window was analyzed to ensure that spillback 
onto US1 will not occur.  The 95th percentile vehicle queue is expected to range from 4 to 6 
vehicles depending upon the arrival rate and service times (see Appendix H).  Spillback is not 
expected to occur as there is sufficient storage space for up to 14 vehicles without impacting the 
flow of through traffic on the US1 corridor.  
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2023 AM             

Build Volumes

2023 PM        

Build Volumes

2023 Saturday        

Build Volumes

 I. RIGHT-TURN LANE WARRANTS ANALYSIS

   South Site Drivew ay

          Peak Hour Inputs:

77 59 72

983 1137 1259

35 35 35

          Limiting Right-Turn Volume (veh/h) 18 10 7

YES YES YES

 II. MINOR-ROAD APPROACH GEOMETRY ANALYSIS

   North Site Drivew ay

          Peak Hour Inputs:

1748 2280 2315

59 54 57

158 135 152

          Limiting Minor-Road Volume (veh/h) 92 43 43

          Consider TWO Approach Lanes? YES YES YES

Right-Turn Volume (NB)

Table 5
Auxiliary Turn Lane Warrants Analysis

US Route 1 / Existing Site Driveways

Major-Road Volume (NB-SB)

% Right-Turns on Minor (EB)

Minor-Road Approach Volume

Approach Volume (NB)

Speed (mph)

          Add Right-Turn Bay?
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STUDY FINDINGS AND RECOMMENDATIONS 

Based upon the existing conditions data collected on US1, the anticipated traffic volume 
increases associated with the proposed redevelopment of the subject site with a new gasoline 
station/convenience store, and the analysis of future traffic conditions at the two site driveway 
intersections on US1, Pernaw & Company, Inc. finds that: 

1. The traffic counts conducted by Pernaw & Company, Inc. at the site driveways on US1 in 
July 2021 revealed that the peak traffic hours typically occurred from 7:45 to 8:45 AM 
and from 3:30 to 4:30 PM on a typical weekday.  On Saturday the peak traffic hour 
occurred from 11:15 AM to 12:15 PM.  Overall, the busiest traffic hour on US1 occurred 
during the Saturday midday peak hour south of the subject site with a two-way traffic 
volume that totaled 2,065 vehicles.    

2. Driveway counts conducted at the existing fast-food restaurant revealed that it generated 
25 (AM), 64 (PM), and 82 (Saturday) vehicle-trips during those peak hour periods. 

3. The trip generation analysis revealed that, on an average weekday basis, the proposed 
gasoline station/convenience store will generate approximately 316 (AM), 269 (PM) and 
+298 (SAT) vehicle-trips during the peak hour periods.  The majority of these trips (75%) 
are expected to be “pass-by” type trips; i.e., not new trips to the area.        

4. Analysis of the horizon year (2033) traffic projections confirmed that left-turn departures 
from the northerly site driveway will encounter long delays (LOS F) during all three peak 
hour periods, similar to all other streets and driveways that intersect this corridor.  As a 
result, on-site vehicle queues of up to ten vehicles could occur during the Saturday 
midday peak hour during the summer months.  Analysis of the right-turn departure 
movement revealed that this movement will operate at LOS C and LOS D (SAT) in the 
opening year, and at LOS D in 2033 (summer months).  Vehicle queues are expected to 
remain short in the right-turn departure lane.  Left-turn arrivals at the southerly site 
driveway are expected to operate at LOS B or higher during all hours of the day through 
2033 and beyond.  The 95th percentile queue in the center turn lane on US1 will remain 
short (1 vehicle) during all three peak hour periods.    

5. The auxiliary turn lane warrants analyses contained herein indicates that right-turn 
treatment is desirable at the southerly site driveway on US1.  Recognizing that this type 
of treatment is not provided at other commercial driveways on the corridor, it may be 
more appropriate for corridor-wide shoulder widening to be considered as part of 
NHDOT Project 29640.  In the interim, the northbound travel lane on US1 will continue 
to function as a shared through-right lane, similar to other streets and driveways on this 
corridor.  Providing two exit lanes on the northerly site driveway approach to US1 is 
advisable given the anticipated traffic volumes, and the capacity analysis results.   

6. The northerly site driveway should operate under STOP sign control (MUTCD R1-1).  It 
should be supplemented by a 24-inch white stop line and a short section of 4-inch single 
white lane line to separate left-turn and right-turn exiting.  To correct the situation where 
vehicles are currently entering the site via the exit-only driveway, it is recommended that 
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“Do Not Enter” signs (MUTCD R5-1) be installed on both sides of the northerly site 
driveway, facing US1.   

With implementation of the recommendations contained herein, vehicular access and egress at 
the subject site will be reasonably safe and efficient from a transportation engineering standpoint, 
for the size and type of development that is proposed.   
 

 

 

 























































































































































































Ross Engineering, LLC 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

 

 

 

806 US Route 1 Bypass 

Project Description 
 

 

May 25, 2022 

 

 

This site review application is for minor improvements to an existing fully developed site. The 

existing lot includes a retail building and an asphalt parking lot. A 400 SF walk-in cooler is 

proposed off the rear of the existing building. The entire 400 SF footprint is currently asphalt. 

Currently, there is a drainage line underneath the existing building. The line would be cut, and 

filled with concrete, with new catch basins and lines installed to direct the flow around the 

building rather than under it. No increase in impervious surface is proposed.   

 

Improvements include: 

 

 Re-routing and correcting odd drainage line configuration 

 Create fenced in dumpster location 

 Configure correct conforming parking on site  

 Add landscaping so that open space will meet City regulations 

 Square off rear of building for addition 

 

 

We have met with the Technical Advisory Committee and have incorporated all of the items 

listed in the TAC May 2022 letter. 

 

Sincerely, 

 

 

 

Alex Ross, P.E. 



Ross Engineering 
Civil/Structural Engineering & Surveying 

909 Islington Street                                                                                                603-433-7560 

Portsmouth, NH 03801                                                                                                                               alexross@comcast.net 

 

May 25, 2022 

  

Beverly Mesa-Zendt  -  Planning Director 

City of Portsmouth, Planning Department 

1 Junkins Ave 

Portsmouth, NH 03801 

 

RE: Site Plan Approval for property located at 806 US Route 1 Bypass, Tax Map 161, Lot 43 (LU-22-81) 
   
     

Dear Ms. Beverly, 

  

 I am writing in response to your TAC letter dated May 9th , 2022.  Your concerns are italicized 

with our comments below in bold. 

 

1. Dumpsters will be relocated to parking spaces 24 and 23 with a 20 foot setback from rear lot 

line and at least 10 feet from side lot line. Applicant will request a waiver from the Planning 

Board for Section 9.3 of the Site Plan regulations to have the dumpsters located within 20’ of 

the side lot line.  

 

The dumpsters have been relocated and we have included a request for a waiver. 

 

2. A note will be added to the plans regarding the use of non-combustible mulch. 

 

Note 9 has been added to the landscape plan. 

 

3. Applicant will work with DPW to correct the sewer lateral connection and location. 

 

We have been in contact with DPW and have revised the sewer. 

 

4. Applicant will work with DPW staff (Eric Eby) to reconfigure handicap parking and 

accessibility (two spaces needed). 

 

The handicap parking has been revised so that spaces 13 and 14 will serve as handicap 

spaces. This has been reviewed and accepted by Eric Eby. 

 

5. Applicant will extend landscaping and curbing at the front lot line. 

 

The landscaping and curbing have been extended to the front lot line. 

 

 

 

 



Ross Engineering 
Civil/Structural Engineering & Surveying 

909 Islington Street                                                                                                603-433-7560 

Portsmouth, NH 03801                                                                                                                               alexross@comcast.net 

6. Parking spaces 18 and 19 will be relocated and be replaced with landscaping and 3 bike 

racks. 

Spaces 18 and 19 have been relocated, and landscaping with 3 bike racks have been 

added. 

 

7. Entryway will be striped.  

 

The front entryway has been striped. 

 

8. Raised sidewalk will be extended to connect to front entryway. 

 

The raised sidewalk has been extended. 

  

9. Light Pole 3 (LP3) located at the rear of the building shall be limited to a height of 16’ with 

cur off shields. 

 

Note 3 has been added to the utility plan. 

 

10. Lighting on the rear wall will not exceed a height of 9’. 

 

Note 3 has been added to the utility plan. 

 

11. Curbing is added to proposed landscape islands. 

 

Curbing has been added to the landscape inlands. 

 

 

 

Sincerely, 

 

 

 

Alex Ross, P.E. 
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CONCRETE CONTINUED: 10.  PROVIDE  TWO  #5  BARS EACH SIDE OF ALL OPENINGS IN WALLS AND SLABS.  BARS  TO EXTEND 24" BEYOND EDGE OF OPENINGS.  (FOR SIZE AND LOCATION OF OPENINGS, SEE ARCHITECTURAL, MECHANICAL AND ELECTRICAL DRAWINGS). 11.  MINIMUM CONCRETE COVER REQUIREMENTS OVER REINFORCING STEEL ARE AS FOLLOWS:   *  FORMED CONCRETE EXPOSED TO EARTH, WEATHER, OR WATER - 2"   *  UNFORMED CONCRETE PLACED AGAINST THE EARTH - 3"   *  UNFORMED CONCRETE PLACED AGAINST VAPOR BARRIER - 2"   *  SLABS ON GRADE - 1" FROM TOP 12.  DETAILS  NOT  SHOWN  ON DRAWINGS SHALL BE IN ACCORDANCE WITH THE ACI DETAILING MANUAL (ACI 315-05). 13.  CONTRACTOR TO NOTIFY THE OWNER'S ENGINEER 48 HOURS IN ADVANCE OF CONCRETE PLACEMENT SO THAT THE FORMWORK AND REINFORCING MAY BE INSPECTED PRIOR TO BEING COVERED. 14.  CONSULT PROJECT OWNER FOR SURFACE FINISHES REQUIRED FOR CONCRETE SLAB. 15.  UNDERSLAB VAPOR BARRIER SHALL BE AS MANUFACTURED BY STEGO INDUSTRIES OR EQUAL CONSISTING OF 10 MIL STEGO WRAP VAPOR BARRIER SEAMS SHALL BE 10 MIL STEGO WRAP VAPOR BARRIER SEAMS SHALL BE  SEAMS SHALL BE OVERLAPPED A MINIMUM OF 6" AND TAPED WITH STEGO VAPOR BARRIER TAPE OR EQUAL AS REQ'D. 16.  QUALITY CONTROL SPECIFICATIONS ARE AS FOLLOWS:   *  CONTRACTOR SHALL MAKE PROVISIONS TO HAVE FOUR CYLINDERS CAST FOR       EACH 50 CUBIC YARDS OR FOR ANY ONE DAYS OPERATION.   *  TESTING LABORATORY SHALL BE RESPONSIBLE FOR MAKING AND CURING       SPECIMENS IN CONFORMANCE TO ASTM C31 AND TESTING SPECIMENS IN       ACCORDANCE WITH ASTM C29.   *  ALL TESTING ASSOCIATED WITH CONCRETE SHALL BE IN ACCORDANCE WITH       CHAPTER 17 OF "INTERNATIONAL BUILDING CODE" - 2009 EDITION.   *  THE COSTS OF ALL TESTS AND INSPECTIONS SHALL BE THE RESPONSIBILITY       OF THE OWNER.   WOOD FRAMING: 1.  ALL WOOD FRAMING SHALL CONFORM TO THE FOLLOWING REFERENCE STANDARDS.:   *  "INTERNATIONAL BUILDING CODE - 2015 EDITION"   *  "NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION" - AF&PA         NDS-2005 2.  ALL FRAMING MEMBERS SHALL BE No.1 / No. 2 OR BETTER SPRUCE-PINE-FIR WITH A MAXIMUM MOISTURE CONTENT OF 19% UNLESS NOTED OTHERWISE.   - BASE DESIGN VALUES:       Fb=875 (1,000 REP) PSI, Fv=70 PSI, E=1,400 KSI 3.  ALL LUMBER AND PLYWOOD SHALL BE GRADE-STAMPED BY THE APPROPRIATE MANUFACTURER'S ASSOCIATION FOR THE APPROPRIATE USE.   - ROOF:  " SQUARE EDGE PLYWOOD W/ FRAMING CLIPS 1932" SQUARE EDGE PLYWOOD W/ FRAMING CLIPS   - FLOORS:  " TONGUE & GROOVE PLYWOOD 2332" TONGUE & GROOVE PLYWOOD   - WALLS:   " PLYWOOD 1532" PLYWOOD 4.  ROOF AND WALL SHEATHING SHALL COMPLY WITH THE FOLLOWING:   - APA RATED SHEATHING, EXPOSURE 1 OR 2   - ROOF SHEATHING SHALL HAVE A 40/20 SPAN RATING    - ROOF SHEATHING SHALL HAVE (1) PANEL EDGE CLIP BETWEEN EACH SUPPORT   - A  " EXPANSION GAP SHALL BE LEFT BETWEEN ALL PANELS AS REQUIRED BY    18" EXPANSION GAP SHALL BE LEFT BETWEEN ALL PANELS AS REQUIRED BY        APA   - SHEETS SHALL BE INSTALLED WITH FACE GRAIN PERPENDICULAR TO       SUPPORTING MEMBERS 5.  ALL WOOD IN CONTACT WITH CONCRETE, MASONRY, OR EARTH SHALL BE PRESSURE TREATED (PT) WITH A CCA-C 0.40 PROCESS. 6.  ALL FRAMING SHALL BE PLUMB, TRUE, AND ADEQUATELY BRACED SUCH THAT THE STRUCTURE IS RIGID AND BEARS FULLY WITHOUT THE USE OF SHIMS. 7.  SPIKE TOGETHER ALL FRAMING MEMBERS WHICH ARE BUILT UP WITH 16d NAILS AT 16" O.C. MAX. UNLESS NOTED OTHERWISE.  PROVIDE PLYWOOD FILLERS BETWEEN 2x MEMBERS TO MATCH WALL THICKNESS. 8.  PROVIDE A MINIMUM OF TWO 2x STUDS AT THE END OF ALL BUILT-UP 2x BEAMS AND LVL BEAMS, UNLESS NOTED OTHERWISE. 9.  CORNERS OF EXTERIOR WALLS SHALL HAVE A MINIMUM OF (3) 2x STUDS. 10.  PROVIDE SOLID BLOCKING UNDER ALL CONCENTRATED LOADS.  PROVIDE CONTINUITY TO TOP OF FOUNDATION WALL OR FOOTING. 11.  PROVIDE A DOUBLE TOP PLATE FOR ALL EXTERIOR WALLS w/ SPLICES STAGGERED BY 4'-0" MIN. 12.  NON-STRUCTURAL INTERIOR WALLS SHALL BE CONSTRUCTED w/ 2x4 STUDS. 13.  ENGINEERED LUMBER PRODUCTS SHALL BE MANUFACTURED BY BOISE CASCADE OR APPROVED EQUAL, INCLUDING ALL I-JOISTS AND LVL's.  ALL BOISE CASCADE PRODUCTS SHALL BE INSTALLED IN ACCORDANCE WITH THE RECOMMENDATIONS AND STANDARD DETAILS AS PUBLISHED BY BOISE CASCADE.   - BASE DESIGN VALUES:      - 1ß" WIDE VERSA-LAM BEAMS GRADE 3100 Fb SP          Fb=3,100 PSI, Fv=285 PSI, E=2,000 KSI      - 3ï' AND WIDER VERSA-LAM BEAMS GRADE 3100 Fb SP          Fb=3,100 PSI, Fv=285 PSI, E=2,000 KSI      - VERSA-LAM COLUMNS GRADE 3100 Fb SP         Fb=3,100 PSI, Fcll=3,000 PSI, E=1,800 KSI 14.  FASTENERS SHALL COMPLY WITH THE FOLLOWING:   - NAILS SHALL BE COMMON WIRE NAILS, GALVANIZED @ EXPOSED FRAMING   - BOLTS, NUTS AND WASHERS SHALL BE ASTM A-307, HOT DIP GALVANIZED AT       EXTERIOR EXPOSED FRAMING CONFORMING TO ASTM A153   - METAL CONNECTORS SHALL BE AS MANUFACTURED BY SIMPSON OR APPROVED      EQUAL   - STAINLESS STEEL NAILS FOR ATTACHING EXTERIOR TRIM AND SIDING   - ALL WOOD MEMBERS TO BE NAILED IN ACCORDANCE WITH THE INTERNATIONAL  BUILDING CODE - 2009 EDITION APPENDIX C 15.  PLYWOOD SHALL BE NAILED AT 6" OC AT ALL JOINTS AND EDGES & AT 10" OC AT OTHER SUPPORTS.  PLYWOOD SUB-FLOORS SHALL BE GLUED TO JOISTS, BEFORE NAILING WITH CONSTRUCTION ADHESIVE. 16.  LIGHTWEIGHT RESIDENTIAL LALLY COLUMNS - 3ï" OUTER DIAMETER 16 GAGE STEEL PIPE CONFORMING TO ASTM A513 FILLED WITH CONCRETE HAVING A MINIMUM COMPRESSIVE STRENGTH OF 2000 PSI AT 28 DAYS.  (UNLESS OTHERWISE NOTED.) 17.  PROVIDE DOUBLE JOISTS UNDER PARALLEL PARTITION WALLS AT ALL FLOORS UNLESS OTHERWISE NOTED. 18.  NEW PRESSURE TREATING PROCESSES REQUIRED FOR WOOD ARE HIGHLY CORROSIVE.  SEE NOTE 5. AND MANUFACTURER'S RECOMMENDATIONS FOR FASTENING TO PT WOOD.

AutoCAD SHX Text
STRUCTURAL STEEL:  1.  ALL STEEL FRAMING WORK SHALL CONFORM TO THE FOLLOWING REFERENCE STANDARDS.:    *  "INTERNATIONAL BUILDING CODE" - IBC 2015 EDITION.    *  "SPECIFICATIONS FOR STRUCTURAL STEEL BUILDINGS ALLOWABLE STRESS           DESIGN AND PLASTIC DESIGN" - AISC-ASD 13TH ED.    *  "D1.1 STRUCTURAL WELDING CODE / STEEL" - AWS 1998.  2.  ALL STEEL FRAMING SHALL CONSIST OF THE FOLLOWING:       *  WF AND WT SHAPES - ASTM A992    *  TUBE COLUMNS - ASTM A500 - GRADE B - Fy=46 KSI    *  PIPE COLUMNS - ASTM A53 - GRADE B - TYPE E OR S, SCHEDULE 80    *  ALL OTHER STRUCTURAL SHAPES AND PLATES - ASTM A36    *  BOLTS - CONNECTIONS ASTM A325, ANCHOR BOLTS ASTM A307    *  WELDING ELECTRODES - E70XX SERIES 3.  SHOP FABRICATE TO THE GREATEST EXTENT POSSIBLE BY WELDING.  PROVIDE ALL BEAM COLUMN STIFFENERS,  COLUMN CAPS AND BASE PLATES WITH HOLES AS REQUIRED.  PROVIDE ALL NECESSARY CONNECTION HARDWARE  FOR CONNECTIONS. 4.  SUBMIT SHOP DRAWINGS FOR ALL STEEL MEMBERS PREPARED FROM FIELD DIMENSIONS, FOR APPROVAL BEFORE  PROCEEDING WITH FABRICATION.  CONNECTIONS SHALL BE DESIGNED AND STAMPED BY A ENGINEER REGISTERED IN  THE STATE OF NEW HAMPSHIRE AND SUBMITTED TO SER PRIOR TO FABRICATION. CONNECTIONS SHALL BE BOLTED WITH A325-N BOLTS    5.  PROVIDE ALL ANCHOR BOLTS, LEVELING PLATES, AND ALL NECESSARY HARDWARE TO ERECT THE STEEL PLUMB, LEVEL AND SQUARE.  PROVIDE TEMPORARY BRACING UNTIL ROOF AND PERMANENT BRACING IS IN PLACE.  6.  CONTRACTOR SHALL FIELD TOUCH UP ALL ABRASIONS, BURNS AND SIMILAR DEFECTS IN PAINT OF ALL  STRUCTURAL STEEL.  7.  QUALITY CONTROL SPECIFICATIONS ARE AS FOLLOWS:    *  PROVIDE SERVICE OF INDEPENDENT TESTING LABORATORY FOR THE FOLLOWING:       - VISUAL INSPECTION OF FILLET WELDS.       - INSPECTION OF BOLT INSTALLATION AND BOLT TENSION.    *  ALL TESTING ASSOCIATED WITH STRUCTURAL STEEL SHALL BE IN ACCORDANCE              WITH THE APPROPRIATE SECTION OF IBC 2015.    *  THE COSTS OF ALL TESTS AND INSPECTIONS SHALL BE THE RESPONSIBILITY OF               THE OWNER.    8.  ERECTION NOTES:  TOUCH-UP AND REPAIR FOR METAL-COATED SURFACES, CLEAN WELDS, BOLTED CONNECTIONS AND ABRADED AREAS; APPLY ORGANIC ZINC REPAIR PAINT COMPLYING WITH REQUIREMENTS OF ASTM  A780. GALVANIZING REPAIR PAINT SHALL HAVE 65% ZINC BY WEIGHT.  THICKNESS OF APPLIED GALVANIZING  REPAIR PAINT SHALL NOT BE LESS THAN COATING THICKNESS REQUIRED BY ASTM A123 OR A153 AS APPLICABLE.  9.  ALL WELDING SHALL BE PERFORMED BY AWS-CERTIFIED WELDERS.  10.  SHOP FABRICATE TO THE GREATEST EXTENT POSSIBLE BY WELDING.  PROVIDE ALL BEAM COLUMN CAPS AND BASES WITH HOLES AS REQUIRED.  PROVIDE ALL NECESSARY CONNECTION HARDWARE FOR CONNECTIONS. 11.  PAINT - NON-GALVANIZED STEEL SHALL RECEIVE APPROVED PRIMER - 2 MILS THICK, ALL STRUCTURAL STEEL SHALL BE SHOP PAINTED WITH ONE COAT OF SHERWIN WILLIAMS STRUCTURAL STEEL PRIMER, GRAY (PRODUCT NUMBER B50AV11). 

AutoCAD SHX Text
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Aerial view of site 
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View of existing building looking to the southwest 

 

View of front of existing building looking to the southeast 
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View of right front side of existing building looking to the southeast 

 

View of existing building looking to the east 
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View of southwest corner of parking lot 

 

View of existing building looking to the southwest 
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View of rear of existing building looking to the north 
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May 25, 2022          

 

Planning Department  

City of Portsmouth  

1 Junkins Ave 

Portsmouth, NH 03801 

Waiver Request Letter 

 

Re:806 US Route 1 Bypass 

     Portsmouth, NH 03801 

     Tax Map 161, Lot 43 

              

 Planning Board Members, we are requesting waivers from the following regulations: 

  

• Section 2.5.3.1A “Statement that lists and describes “green” building components and systems.” 

This project does not involve building a completely new structure from the ground 

up.  What is proposed is a very small addition to an existing building.  The existing 

commercial structure was built in 1965.  The addition will be compliant with current 

code requirements and make the building much more energy efficient with proper 

insulation in the addition walls and roof.  Uninsulated concrete block walls will be 

replaced with fully insulated standard construction walls.  

 

• Section 2.5.3.2D Utility service providers 

The demand for utility services will not change from existing. 

 

• Section 7.4.4.1 & Section 2.5.3.2B “Exhibits, data, reports or studies that may have been required 

as part of the approval process, including but not limited to…..”  

This site is unique in that it has been fully developed form many decades.  We are 

adding landscaping and open space will now be in compliance.  By adding landscaped 

areas, the drainage and infiltration will be improved.  Previous uses have been more 

intense in use.  This project went through an extensive TAC review process. 

 

• Section 9.3,5 “Dumpster of other waste container pads shall be a minimum of 20 feet from any 

property line or yard” 

The dumpster enclosure will be 10 feet from the side property line.  On this parcel the 

side parcel line abuts a stone embankment along Stark Street and the Stark Street 

bridge.  A waiver is necessary to locate the dumpsters in this area.  This location will 

be far away from residential use, still allow traffic to function, and was recommended 

by TAC.  

 

 

Thank you for your consideration. 

Sincerely, Alex Ross, P.E. 



Ross Engineering 

Civil / Structural Engineering 
909 Islington Street  603-433-7560 

Portsmouth, NH 03801  alexross@comcast.net 

List of Abutters 
 

Dated 5-25-2022 

To: New Hampshire Department of Environmental Services 

 
Applicant & Land Owner’s Name: 

Rigz Enterprises LLC 

18 Dixon Ln 
Derry, NH 03038 

 

Location of Land: 
806 Route 1 Bypass 

Portsmouth, NH 03801 

Tax Map 161, Lot 43 
 

Abutters: 

 

 
Portsmouth Realty LLC 

1100 William Penn Dr 

Bensalem, PA 19020 
Tax Map 160, Lot 29 

 

Myrinda A. Solito 

2 Stark St 
Portsmouth, NH 03801 

Tax Map 161, Lot 41 

 
GTY MA/NH Leasing, Inc. 

326 Clark St 

Worcester, MA 01606 
Tax Map 161, Lot 42 

 

Alice B. Kucharik & Nicolas Webster 

507 Dennett St 

Portsmouth, NH 03801 
Tax Map 161, Lot 44 

 

Lindsay Floryan & Brian Collier 

439 Dennett St 
Portsmouth, NH 03801-3691 

Tax Map 161, Lot 45 

 
City of Portsmouth 

New Franklin School 

PO Box 628 
Portsmouth, NH 03802 

Tax Map 220, Lot 2 

 

 

 

 

 

 

Civil Engineer & Surveyor 

Alex Ross 

Ross Engineering 

Certified Professional Engineer 

Licensed Land Surveyor 

909 Islington Street 

Portsmouth, NH 03801 
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Specifications subject to change. Last revised on 03.08.21

PRODUCT FEATURES
• Compact, low-profile design delivers high-performance 

illumination and improves application site aesthetics
• Heavy-duty, die-cast aluminum housing with ample heat sinking 

for enhanced thermal performance
• True U0 design for Dark Sky compliant performance eliminates 

undesirable sky glow
• Integrated NEMA/ANSI C136.10 3-pin twist-lock receptacle 

with shorting cap, standard on all fixtures, simplifies ordering 
requirements for photo control needs

• Precision-crafted optics, available with type II, III, IV, and V 
patterns, to meet diverse requirements from general purpose to 
specification-grade applications

• Integral latch design for hassle-free, hinged access to driver 
compartment

• Four contractor-friendly mounting options available (sold 
separately): slip fitter mount, adjustable pole mount for square 
and round poles, fixed pole mount for square and round poles, 
and trunnion mount

• Bi-level occupancy sensor and twist-lock photocell accessories 
available

• Reversible glare shield available, suitable for backside  
(house-side) or frontside (street-side) shielding

• Powered by Keystone 0–10V dimming LED driver featuring  
12V AUX power tap, 6kV surge protection

• Ambient operating temperature: –40ºC/–40ºF to 50ºC/122ºF
• UL Certified for wet locations, IP65
• 0–10V dimming, 10% min
• Power factor: >0.95
• THD: <20%
• LED chip lifetime: L70 >100,000 hrs @ 25Cº/77Fº ambient  

fixture temp
• Meets FCC Part 15, Part B, Class A standards for conducted and 

radiated emissions

ELECTRICAL SPECIFICATIONS

Catalog Number Wattage Lumens Efficacy Dimming Color 
Temp CRI Dist 

Type*
Input 

Voltage Rated Life Legacy 
Equivalent

Housing 
Color**

Additional 
Feature

KT-ALED140-M1-3-NM-840-VDIM

140W

19,320 lm 138 lm/W

0–10V

4000K

>80

III

120–277V 50,000 hrs 400W Bronze

10kV 
external 
surge 

protection 
included

KT-ALED140-M1-3-NM-850-VDIM 19,600 lm 140 lm/W 5000K III

KT-ALED140-M1-5-NM-840-VDIM 19,460 lm 139 lm/W 4000K V

KT-ALED140-M1-5-NM-850-VDIM 19,740 lm 141 lm/W 5000K V

* Fixtures with Type 2 (II) and Type 4 (IV) optics are available and assembled to order. Lead times may apply.  
Please see catalog number breakdown for full ordering code details.

** Fixtures (and mounts) with alternate housing colors are available and made to order. Extended lead times apply.  
Please see catalog number breakdown for full ordering code details.

DESCRIPTION
Compact 140W High-Performance LED Area Light |  
120–277V Input | Bronze Housing |  
Multiple Mounting, Optics, and Control options

APPLICATION
Pole-mount or structure-mount outdoor illumination 

needs (including parking lots, auto dealerships, 

pathways, roadways, recreational venues, and other 

general area lighting requirements)

KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

MOUNTING BRACKET OPTIONS (SOLD SEPARATELY)

FIXED POLE MOUNT
For round or square pole; Bronze

Catalog Number UPC Easy Code

KT-ALED-PM-1-KIT 843654131627 QVG-29

SLIP FITTER MOUNT
Fits 2 3/8" tennon; Bronze

Catalog Number UPC Easy Code

KT-ALED-SF-1-KIT 843654131641 JRH-74

ADJUSTABLE POLE MOUNT
For round or square pole; Bronze

Catalog Number UPC Easy Code

KT-ALED-PMA-1-KIT 843654131634 DAQ-87

TRUNNION MOUNT
Bronze

Catalog Number UPC Easy Code

KT-ALED-TM-1-KIT 843654131658 GTH-37
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

PHYSICAL SPECIFICATIONS
LED AREA LIGHT FIXTURE

POLE MOUNT (ADJUSTABLE OR FIXED) DRILLING HOLES

14.21"

13.11" 2.76"

2.63"

6.69"5.50"

3.19"

1.75"
1.13"

2.31"

Ø 0.38"

Ø 0.69"

Ø 0.38"

2.25"

6.69"

PACKAGING

Carton Quantity 1 piece

Carton Dimensions 6.1"H × 15.15"W × 19.68"L

Carton Weight 11.02 lbs
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

WIRING DIAGRAM

Dim+: Purple

Live: Black

Neutral: White

Dim–: Gray

Ground: Green

LIGHT DISTRIBUTION PATTERN

• Photometric layout for general reference only
• Grid dimension: 10 × 10 sq ft

• Photometric layout for general reference only
• Grid dimension: 10 × 10 sq ft

0.1 fc
0.2 fc
0.5 fc
1.0 fc
2.0 fc

Pole-mount view from above; Area light mounted at 30' Pole-mount view from above; Area light mounted at 30'

TYPE 3 (III) TYPE 5 (V)

0.1 fc
0.2 fc
0.5 fc
1.0 fc
2.0 fc
5.0 fc
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

PHOTOMETRIC SPECIFICATIONS (TYPE 3 [III])
FLUX DISTRIBUTION

Zone Lumens % Luminaire

Forward Light 15,114 lm 77.8%

0º – 30º 2,165 lm 11.2%

30º – 60º 7,491 lm 38.6%

60 º– 80º 5,044 lm 26.1%

80º – 90º 414 lm 2.1%

Back Light 4,301 lm 22.2%

0 º– 30º 1,151 lm 5.9%

30º – 60º 1,961 lm 10.1%

60 º– 80º 1,090 lm 5.6%

80º – 90º 98 lm 0.5%

Up Light 0 lm 0.0%

90º–100º 0 lm 0.0%

100º–180º 0 lm 0.0%

BUG* Rating

Asymmetrical Luminare Types

Type I, II, III, IV B3 U0 G3

Quadrilateral Symmetrical Luminare Types

Type V, Area Light B3 U0 G3

* Backlight, Uplight, Glare

ISOCANDELA PLOT

Cd: 907 (10%)
Cd: 1,451 (16%)
Cd: 2,267 (25%)

Cd: 3,627 (40%)
Cd: 5,713 (63%)
Cd: 9,068 (100%)

80º

60º

40º

20º

0º

−20º

−40º

−60º

−80º

−80º −60º −40º −20º 0º 20º 40º 60º 80º

LUMINOUS INTENSITY DISTRIBUTION

Average diffuse angle (50%): 110.8º
1  Violet C0 – C180
2  Green C90 – C270
Unit: cd

180º
−150º

−120º

150º

120º

−30º

−60º

−90º 90º

60º

30º
0º

11334

2266

4533

6800

9067

1
2

PHOTOMETRIC SPECIFICATIONS (TYPE 5 [V])
FLUX DISTRIBUTION

Zone Lumens % Luminaire

Forward Light 9,388 lm 48.8%

0º – 30º 987 lm 5.1%

30º – 60º 3,501 lm 18.2%

60 º– 80º 4,167 lm 21.6%

80º – 90º 733 lm 3.8%

Back Light 9,862 lm 51.2%

0 º– 30º 1,030 lm 5.4%

30º – 60º 3,813 lm 19.8%

60 º– 80º 4,421 lm 23.0%

80º – 90º 598 lm 3.1%

Up Light 0 lm 0.0%

90º–100º 0 lm 0.0%

100º–180º 0 lm 0.0%

BUG* Rating

Asymmetrical Luminare Types

Type I, II, III, IV B4 U0 G4

Quadrilateral Symmetrical Luminare Types

Type II B4 U0 G4

* Backlight, Uplight, Glare

ISOCANDELA PLOT

Cd: 591 (10%)
Cd: 946 (16%)
Cd: 1,478 (25%)

Cd: 2,364 (40%)
Cd: 3,723 (63%)
Cd: 5,910 (100%)

80º

60º

40º

20º

0º

−20º

−40º

−60º

−80º

−80º −60º −40º −20º 0º 20º 40º 60º 80º

LUMINOUS INTENSITY DISTRIBUTION

Average diffuse angle (50%): 156.1º
1  Violet C0 – C180
2  Green C90 – C270
Unit: cd

180º
−150º

−120º

150º

120º

−30º

−60º

−90º 90º

60º

30º
0º

1

2

7387

1477

2955

4432

5910
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

PHOTOMETRIC SPECIFICATIONS (TYPE 4 [IV])
FLUX DISTRIBUTION

Zone Lumens % Luminaire

Forward Light 14,983 lm 76.1%

0º – 30º 2,124 lm 10.8%

30º – 60º 7,670 lm 39.0%

60 º– 80º 4,963 lm 25.2%

80º – 90º 226 lm 1.1%

Back Light 4,707 lm 23.9%

0 º– 30º 1,258 lm 6.4%

30º – 60º 2,314 lm 11.8%

60 º– 80º 1,030 lm 5.2%

80º – 90º 105 lm 0.5%

Up Light 0 lm 0.0%

90º–100º 0 lm 0.0%

100º–180º 0 lm 0.0%

BUG* Rating

Asymmetrical Luminare Types

Type I, II, III, IV B3 U0 G3

Quadrilateral Symmetrical Luminare Types

Type V, Area Light B3 U0 G3

* Backlight, Uplight, Glare

ISOCANDELA PLOT

Cd: 1,010 (10%)
Cd: 1,615 (16%)
Cd: 2,524 (25%)

Cd: 4,039 (40%)
Cd: 6,361 (63%)
Cd: 10,097 (100%)

80º

60º

40º

20º

0º

−20º

−40º

−60º

−80º

−80º −60º −40º −20º 0º 20º 40º 60º 80º

LUMINOUS INTENSITY DISTRIBUTION

Average diffuse angle (50%): 102.7º
1  Violet C0 – C180
2  Green C90 – C270
Unit: cd

180º
−150º

−120º

150º

120º

−30º

−60º

−90º 90º

60º

30º
0º

12620

2524

5048

7572

10096

1
2

PHOTOMETRIC SPECIFICATIONS (TYPE 2 [II])

Zone Lumens % Luminaire

Forward Light 15,217 lm 77.4%

0º – 30º 2,778 lm 14.1%

30º – 60º 8,524 lm 43.3%

60 º– 80º 3,698 lm 18.8%

80º – 90º 217 lm 1.1%

Back Light 4,446 lm 22.6%

0 º– 30º 1,126 lm 5.7%

30º – 60º 1,921 lm 9.8%

60 º– 80º 1,318 lm 6.7%

80º – 90º 82 lm 0.4%

Up Light 0 lm 0.0%

90º–100º 0 lm 0.0%

100º–180º 0 lm 0.0%

BUG* Rating

Asymmetrical Luminare Types

Type I, II, III, IV B3 U0 G3

Quadrilateral Symmetrical Luminare Types

Type V, Area Light B3 U0 G2

* Backlight, Uplight, Glare

80º

60º

40º

20º

0º

−20º

−40º

−60º

−80º

−80º −60º −40º −20º 0º 20º 40º 60º 80º

Average diffuse angle (50%): 104.2º
1  Violet C0 – C180
2  Green C90 – C270
Unit: cd

180º
−150º

−120º

150º

120º

−30º

−60º

−90º 90º

60º

30º
0º

1

2

FLUX DISTRIBUTIONISOCANDELA PLOT LUMINOUS INTENSITY DISTRIBUTION

Cd: 1,027 (10%)
Cd: 1,644 (16%)
Cd: 2,569 (25%)

Cd: 4,110 (40%)
Cd: 6,473 (63%)
Cd: 10,275 (100%)

12843

2568

5137

7706

10274
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

EPA SPECIFICATIONS
Medium-Size Fixture Housing
Conditions: Horizontal winds only for calculations. Worst case total projected area used for calculations. All drag coefficients are set as worst case 1.2.
For details on exact EPA calculations and assumptions, please contact productsupport@keystonetech.com

EPA Calcs (1.2*ft^2 | View) Single Fixture 2 Fixtures  
at 90º

2 Fixtures  
at 180º

3 Fixtures  
at 90º

3 Fixtures  
at 120º

4 Fixtures  
at 90º

2 Fixtures 
Side-by-Side

3 Fixtures 
Side-by-Side

4 Fixtures 
Side-by-Side

Mounting 
Application

Fixture 
Position

Adjustable Pole 
Mount

Horizontal 0.50 sq. ft. 0.78 sq. ft. 1.01 sq. ft. 1.19 sq. ft. 1.28 sq. ft. 1.19 sq. ft. 0.74 sq. ft. 1.11 sq. ft. 1.48 sq. ft.

Adjustable Pole 
Mount

45º 1.27 sq. ft. 1.73 sq. ft. 1.27 sq. ft. 2.20 sq. ft. 3.10 sq. ft. 2.20 sq. ft. 2.53 sq. ft. 3.80 sq. ft. 5.07 sq. ft.

Slip Fitter  
Mount

Horizontal 0.48 sq. ft. 0.87 sq. ft. 0.97 sq. ft. 1.30 sq. ft. 1.37 sq. ft. 1.30 sq. ft. 0.86 sq. ft. 1.30 sq. ft. 1.73 sq. ft.

Slip Fitter  
Mount

45º 1.34 sq. ft. 1.80 sq. ft. 1.34 sq. ft. 2.28 sq. ft. 3.06 sq. ft. 2.28 sq. ft. 2.67 sq. ft. 4.01 sq. ft. 5.35 sq. ft.

Slip Fitter  
Mount

Vertical 1.76 sq. ft. 2.25 sq. ft. 1.76 sq. ft. 2.73 sq. ft. 2.94 sq. ft. 2.73 sq. ft. 3.53 sq. ft. 5.29 sq. ft. 7.06 sq. ft.
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

TWIST-LOCK AREA LIGHT CONTROL

Catalog Number Description UPC Easy Code

KT-TLP-UV-3PN NEMA Type Twist-Lock 3-Pin Photocell 
120–277V, 1800VA Max; Blue Housing 843654131825 NQT-46

ACCESSORIES (SOLD SEPARATELY)

GLARE SHIELD

Catalog Number Description UPC Easy Code

KT-ALED-GS-M1-KIT Reversible Glare Shield Kit; Medium  
(fits “M1” fixture bodies); Bronze Housing 843654131801 DHT-23

MICROWAVE OCCUPANCY SENSOR

Catalog Number Description UPC Easy Code

KTS-MW3-12V-PKO 12V Microwave Occupancy Sensor 843654130637 TRM-32

REMOTE CONTROL

Catalog Number Description UPC Easy Code

KTS-MW3-REMOTECONTROL Remote Control for KTS-MW3-12V-XX Sensors, 
Sets/adjusts all sensor performance parameters 843654132020 XSR-61
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KT-ALED140-M1-X-NM-8XX-VDIM
LED AREA LIGHT FIXTURES

KT-ALED140-M1-X-NM-8XX-VDIM
1 2 3 5 64 7 8 9 10 11

ORDERING INFORMATION
ORDER CODE PACK QTY. UPC Easy Code

KT-ALED140-M1-3-NM-840-VDIM 1 843654131405 WCA-01

KT-ALED140-M1-3-NM-850-VDIM 1 843654131412 BOS-17

KT-ALED140-M1-5-NM-840-VDIM 1 843654131429 XWH-36

KT-ALED140-M1-5-NM-850-VDIM 1 843654131436 VBT-79

CATALOG NUMBER BREAKDOWN

10 Color Temp

40 4000K

50 5000K

8 Mounting

NM No Mounting

11 Dimming

VDIM 0–10V

12 Housing Color

Blank Bronze

B Black

W White

13 Options

Blank No Options

/7PRS 7-Pin Receptacle and Shorting Cap installed

/MW3 Factory-installed Microwave Sensor

6 Style / Design Designation

1 Series 1

7 Distribution Type

2 Type 2 (II)

3 Type 3 (III)

4 Type 4 (IV)

5 Type 5 (V)

2 Fixture Type

A Area Light

 1 Keystone Technologies
 2 Fixture Type
 3 LED Technology
 4 Wattage
 5 Size / Shape
 6 Style / Design Designation
 7 Distribution Type
 8 Mounting
 9 CRI
 10 Color Temp
 11 Dimming
 12 Housing Color
 13 Options

5 Size / Shape

M Medium

9 CRI

8 >80

12 13
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KT-WPLED60-M2-8XX-VDIM
ARCHITECTURAL 60W FULL-CUTOFF LED WALL PACK

DESCRIPTION
Architectural 60W Full-Cutoff LED Wall Pack | 120–277V Input |  
4000–5000K | Medium-Size Bronze Housing | Wide Optic Lens

APPLICATION
Building Mount for exterior illumination (perimeters, pathways,  
loading docks, and other general security lighting requirements)

ELECTRICAL SPECIFICATIONS

Catalog Number Wattage Lumens Lumens  
Below 90º Dimming CCT Efficacy CRI Housing 

Color
Input 

Voltage Rated Life Legacy 
Equivalent

KT-WPLED60-M2-840-VDIM
60W

7500 lm 7445 lm
0–10V

4000K 125 lm/W
>80 Bronze 120–277V 50,000 hrs 250W MH

KT-WPLED60-M2-850-VDIM 7800 lm 7745 lm 5000K 130 lm/W

PRODUCT FEATURES
• Architectural full-cutoff design improves the appearance of building exteriors and optimizes functional light distribution 
• Heavy-duty, die-cast aluminum housing features modern aesthetics while retaining (5) available 1/2" threaded conduit hubs:  

(1) on back and (1) on all four sides
• Powered by Keystone 0–10V dimming LED drivers
• Dark Sky friendly performance, eliminates undesirable sky glow and glare
• Features one translucent 3/4" threaded plug with anti-yellowing agent for use with photocell accessory KT-WPLED-PS-UV-KO
• Precision-crafted optical lens provides wide distribution pattern ideal for increased fixture spacing and uniformity
• Covers footprint of mid-size HID wallpacks
• Ambient operating temperature: −20ºC/−4ºF to 45ºC/113ºF
• UL listed for wet locations, IP65
• 0–10V dimming, 10% min
• Power Factor: >0.95
• THD: <20%
• LED chip lifetime: L70 >100,000 hrs @ 25ºC/77ºF ambient fixture temp
• Meets FCC Part 15, Part B, Class A standards for conducted and radiated emissions
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KT-WPLED60-M2-8XX-VDIM
ARCHITECTURAL 60W FULL-CUTOFF LED WALL PACK

PHOTOMETRIC SPECIFICATIONS
FLUX DISTRIBUTION

Zone Lumens % Luminaire

Forward Light 3,171 lm 62.0%

0º – 30º 596 lm 11.6%

30º – 60º 1,594 lm 31.2%

60 º– 80º 912 lm 17.8%

80º – 90º 70 lm 1.4%

Back Light 1,905 lm 37.2%

0 º– 30º 514 lm 10.1%

30º – 60º 876 lm 17.1%

60 º– 80º 460 lm 9.0%

80º – 90º 54 lm 1.1%

Up Light 39 lm 0.8%

90º–100º 3 lm 0.1%

100º–180º 36 lm 0.7%

BUG* Rating

Asymmetrical Luminare Types

Type I, II, III, IV B2 U2 G1

Quadrilateral Symmetrical Luminare Types

Type V, Area Light B2 U2 G1

* Backlight, Uplight, Glare

ISOCANDELA PLOT

Cd: 156 (10%)
Cd: 250 (16%)
Cd: 390 (25%)

Cd: 624 (40%)
Cd: 983 (63%)
Cd: 1,560 (100%)

80º

60º

40º

20º

0º

−20º

−40º

−60º

−80º

−80º −60º −40º −20º 0º 20º 40º 60º 80º

LUMINOUS INTENSITY DISTRIBUTION

Average diffuse angle (50%): 125.1º
1  Violet C0 – C180
2  Green C90 – C270
3  Orange G36
Unit: cd

180º
−150º

−120º

150º

120º

−30º

−60º

−90º 90º

60º

30º
0º

MOUNTING
Side view

15'

1

2

3

LIGHT DISTRIBUTION PATTERN
Isometric view from above; Luminaire mounted at 15'

0.1 fc
0.2 fc
0.5 fc
1.0 fc
2.0 fc
5.0 fc

10.0 fc

1949

369

779

1169

1559

30'

40'

50'

20'

10'

10'

20'

0

30'

40'

50'

20'

20'

30'

30'

40'

50'

60'

60'

10'

10'

0

PENDING
PENDING

PENDING
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KT-WPLED60-M2-8XX-VDIM
ARCHITECTURAL 60W FULL-CUTOFF LED WALL PACK

Caution: Before installing, make 
certain that AC power to the  
fixture is off.
Caution: The electrical rating 
of this product is 120–277V. 
Installer must confirm that there 
is 120–277V at the fixture  
before installation.

PHYSICAL SPECIFICATIONS

GENERAL SETUP INSTRUCTIONS
GENERAL WIRING DIAGRAM

120–277V Input

DC OutputPre-wired leads 
to LED load

Dimming wires to 0–10V 
IEC-compliant control

Black (Line)

White (Neutral)

Purple (Dim+)

Red (+)

Gray (Dim−)

Black (−)

Green (Ground) LED Driver

9.29"

6.63"

14.36" 14.36"6.63"

ACCESSORIES (SOLD SEPARATELY)
Catalog Number Description

KTSP-10KV-C Wallpack 10kV Surge Protector, Compact Design

KT-WPLED-PS-UV-KO Keystone Wall Pack Button Photocell
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KT-WPLED60-M2-8XX-VDIM
ARCHITECTURAL 60W FULL-CUTOFF LED WALL PACK

ORDERING INFORMATION
ORDER CODE PACK QTY. ITEM STATUS

KT-WPLED60-M2-840-VDIM 1 Quick Ship

KT-WPLED60-M2-850-VDIM 1 Quick Ship

CATALOG NUMBER BREAKDOWN

KT-WPLED60-M2-8XX-VDIM
1 5 64 7 8 92 3

 1 Keystone Technologies
 2 Fixture Type
 3 LED Lamp
 4 Max Wattage
 5 Size
 6 Style
 7 CRI
 8 Color
 9 Dimming

8 Color

40 4000K

50 5000K

9 Dimming

VDIM 0–10V

5 Size

S Small

M Medium

L Large

6 Style

1 Non-Cutoff

2 Full-Cutoff

7 CRI

8 >80

9 >90

2 Fixture Type

F Flood

WP Wallpack
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Keystone Technologies Lighting Layout
2750 Morris Road
Lansdale, PA 19446

Email: LightingLayouts@keystonetech.com
Phone 1-800-464-2680

Project : NorthEast Dover
KT-ALED140-M1-4 , MH is 20'
KT-WPLED60-M2  , MH is 12'

Luminaire Schedule
Symbol

Luminaire Location Summary

Qty Label Arrangement Total Lamp Lumens LLF Description

LumNo Label Insertion Point X Y Mounting
Height

Orient Tilt

1 KT-ALED140-M1-4-NM-840-VDIM-2L 275 313 20 225 0

Calculation Summary
Label

2 KT-ALED140-M1-4-NM-840-VDIM-2L 161 307 20 315 0
3 KT-ALED140-M1-4-NM-840-VDIM-2L 163 197 20 45 0
4 KT-WPLED60-M2-840-VDIM 204 229.5

CalcType Units Avg

12 270 0
5 KT-WPLED60-M2-840-VDIM 263 229.5 12 270 0

Max Min Avg/Min Max/Min
CalcPts_1 Illuminance

3 KT-WPLED60-M2-840-VDIM Single 7267.4 0.900 60W Full Cut Off - Modified to 5K
3 KT-ALED140-M1-4-NM-840-VDIM-2L 2 @ 90 degrees 19667.6 0.900 140W Type 4 Area Light - 2 90 Degree

6 KT-WPLED60-M2-840-VDIM 233 229.5 12 270 0

Fc 4.97 19 0 N.A. N.A.
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Keystone Technologies Lighting Layout
2750 Morris Road
Lansdale, PA 19446

Email: LightingLayouts@keystonetech.com
Phone 1-800-464-2680

Project : NorthEast Dover
KT-ALED140-M1-4 , MH is 20'
KT-WPLED60-M2  , MH is 12'
RED = 8+ FC, BLUE = 4 FC
GREEN = 2 FC , VIOLET = 1 FC

View of point by point

1

2

3

4 56

6 8 8 8 7 6 5 4 3 3 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 10 11 11 10 8 6 5 4 3 2 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 13 14 13 12 10 8 6 5 4 3 2 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

14 17 17 16 14 11 9 7 5 4 3 2 2 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0

16 18 19 17 15 12 9 7 6 4 3 3 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0

16 18 18 17 15 12 10 8 6 5 4 3 3 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1

15 16 17 16 14 11 9 8 7 6 5 4 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 1 1

13 14 14 13 12 10 9 8 7 6 6 5 5 4 4 4 4 4 4 3 3 3 3 3 3 3 3 2 2 2

10 11 11 11 10 9 8 8 8 8 8 7 6 5 5 5 5 6 6 5 5 4 4 4 5 5 5 4 3 2

8 9 9 9 8 8 7 7 8 9 10 10 9 7 6 6 7 8 8 8 6 5 5 6 7 8 7 6 4 3

6 7 7 7 7 7 7 7 9 12 14 14 12 9 7 7 10 12 12 11 8 6 6 8 10 12 11 8 5 3

5 5 5 5 6 6 6 7 10 13 17 18 14 10 8 8 11 15 16 14 10 7 7 9 12 15 14 10 6 4

4 4 4 4 4 4 5 6 7 11 3 0 8 5 2

3 3 3 3 3 3 3 4 3 3 3 0 0 2 1

2 2 2 2 2 2 2 2 2 2 0 0 0 1

1 1 2 2 2 2 2 2 2 2 0 0 0 0

1 1 1 1 1 1 1 1 2 2 0 0 0 0

1 1 1 1 1 1 1 1 2 2 0 0 0 0

1 1 1 1 1 1 1 1 2 2 1 0 0 0

1 1 2 2 2 2 2 2 2 2 1 1 1 1

2 2 2 2 2 2 2 2 2 2 1 1 1 1

3 3 3 3 3 3 3 3 2 2 2 2 2 1 1 1 0 2 2 2 2 2 2 2 2 2 1 1

4 4 4 4 4 4 3 3 3 3 2 2 2 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2

5 5 5 5 5 4 4 4 3 3 2 2 2 1 1 1 1 2 2 2 3 3 3 3 3 3 3 3 3 3

6 7 7 6 6 5 5 4 4 3 2 2 2 1 1 1 1 2 2 2 3 3 3 4 4 4 4 4 4 4

8 9 8 8 7 6 5 4 4 3 2 2 2 1 1 1 1 2 2 3 3 4 4 4 5 5 6 6 6 5

11 11 11 10 9 7 6 5 4 3 3 2 2 1 1 1 1 2 2 3 3 4 5 5 6 7 7 7 7 7

14 14 14 12 10 8 7 5 4 4 3 2 1 1 1 1 1 2 2 3 4 4 5 6 7 8 9 10 10 9

16 17 16 14 12 9 7 6 5 4 3 2 1 1 1 1 1 2 2 3 4 5 6 7 9 10 12 12 12 11

17 18 18 16 13 10 8 6 5 4 3 2 1 1 1 1 1 2 2 3 4 5 6 8 10 12 14 15 15 14

17 19 18 16 13 10 8 6 5 3 3 2 1 1 1 1 1 2 2 3 4 5 7 9 11 14 16 17 17 15

8 17 16 15 12 10 7 6 4 3 2 2 1 1 1 1 1 2 2 3 4 5 7 9 12 15 17 19 18 16

7 14 13 13 11 9 7 5 4 3 2 2 1 1 1 1 1 1 2 3 4 5 7 9 12 14 17 18 18 15

6 11 11 10 9 7 6 4 3 3 2 1 1 1 1 1 1 1 2 3 4 5 6 8 10 13 15 15 15 12
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Keystone Technologies Lighting Layout
2750 Morris Road
Lansdale, PA 19446

Email: LightingLayouts@keystonetech.com
Phone 1-800-464-2680

Thank you for allowing Keystone Technologies the opportunity to create and provide this
Lighting Layout report.

Illumination results shown on this lighting design are based on project parametrics provided to
Keystone used in conjunction with luminaire photometric testing conducted under laboratory
conditions. Actual project conditions differing from these design parameters may affect field
results, such as (but not limited to) windows, furnishings, floor/ceiling/wall surface texture
reflectivity, site cleanliness, and lighting component tolerances. Illumination results shown
have not been field verified by Keystone and therefore the actual measured results may vary
from actual field conditions.

The customer is responsible for verifying dimensional accuracy along with compliance with any
applicable electrical, lighting, or energy code. In no event will Keystone Technologies be held
responsible for any loss resulting from any use of this lighting design.

KT-ALED140-M1-4 , MH is 20'
KT-WPLED60-M2  , MH is 12'

Project : NorthEast Dover



   

 

 

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.  



 
 
Planning Board Subdivision & Site Plan Review Applications    May 25, 2022 
Proposed 3-Lot Subdivision, 437 Lafayette Road, Portsmouth, Tax Map 229, Lot 1 
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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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Artwill 
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Artwill 
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ORTHODOX CHURCH 

40 ANDREW JARVIS DRIVE 

PORTSMOUTH, NH 03801 

ST. NICHOLAS GREEK 

ORTHODOX CHURCH 

40 ANDREW JARVIS DRIVE 

PORTSMOUTH, NH 03801 
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ORTHODOX CHURCH 
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KARONA LLC 

36 ARTWILL AVENUE 

PORTSMOUTH, NH 03801 

KARONA LLC 

36 ARTWILL AVENUE 

PORTSMOUTH, NH 03801 

KARONA LLC 

36 ARTWILL AVENUE 

PORTSMOUTH, NH 03801 

KRISTIN M. &  

CHRISTOPHER M. CHASE 

34 ARTWILL AVENUE 

PORTSMOUTH, NH 03801 

KRISTIN M. &  

CHRISTOPHER M. CHASE 

34 ARTWILL AVENUE 

PORTSMOUTH, NH 03801 

KRISTIN M. &  

CHRISTOPHER M. CHASE 

34 ARTWILL AVENUE 

PORTSMOUTH, NH 03801 

FRIENDS OF LAFAYETTE HOUSE 

PO BOX 4545 

PORTSMOUTH, NH 03802 

FRIENDS OF LAFAYETTE HOUSE 

PO BOX 4545 

PORTSMOUTH, NH 03802 

FRIENDS OF LAFAYETTE HOUSE 

PO BOX 4545 

PORTSMOUTH, NH 03802 

CHURCH OF JESUS CHRIST

C/O TAX DIVISION 

50E NORTH TEMPLE STREET 

FLOOR 22 

SALT LAKE CITY, UT 84150 

CHURCH OF JESUS CHRIST

C/O TAX DIVISION 

50E NORTH TEMPLE STREET 

FLOOR 22 

SALT LAKE CITY, UT 84150 

CHURCH OF JESUS CHRIST

C/O TAX DIVISION 

50E NORTH TEMPLE STREET 

FLOOR 22 

SALT LAKE CITY, UT 84150 

TERRY A. & ANDREA C. SMITH 

7 ANDREW JARVIS DRIVE 

PORTSMOUTH, NH 03801 

TERRY A. & ANDREA C. SMITH 

7 ANDREW JARVIS DRIVE 

PORTSMOUTH, NH 03801 

TERRY A. & ANDREA C. SMITH 

7 ANDREW JARVIS DRIVE 

PORTSMOUTH, NH 03801 

VINCENT A. & ALICIA B. RICCO 

440 LAFAYETTE ROAD 

PORTSMOUTH, NH 03801 

VINCENT A. & ALICIA B. RICCO 

440 LAFAYETTE ROAD 

PORTSMOUTH, NH 03801 

VINCENT A. & ALICIA B. RICCO 

440 LAFAYETTE ROAD 

PORTSMOUTH, NH 03801 

CINDI S. BLANCHETTE 

95 GREENLEAF AVENUE 

PORTSMOUTH, NH 03801 

CINDI S. BLANCHETTE 

95 GREENLEAF AVENUE 

PORTSMOUTH, NH 03801 

CINDI S. BLANCHETTE 

95 GREENLEAF AVENUE 

PORTSMOUTH, NH 03801 

TFMORAN, INC. 

170 COMMERCE WAY - SUITE 102 

PORTSMOUTH, NH 03801 

TFMORAN, INC. 

170 COMMERCE WAY - SUITE 102 

PORTSMOUTH, NH 03801 

TFMORAN, INC. 

170 COMMERCE WAY - SUITE 102 

PORTSMOUTH, NH 03801 



Abutters List

May 24, 2022

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 272/1INSTALL 1PH RISERINSTALL DOUBLE RUN 3" CONDUIT TO XFMR 272/1T1INSTALL +/-165' PRIMARY URD

jmacek
Callout
LOCATION 272/1T1J1INSTALL JBOXINSTALL 200A SERVICE

jmacek
Callout
LOCATION 272/1T1J2INSTALL JBOXINSTALL 200A SERVICE

jmacek
Callout
LOCATION 272/1T1INSTALL 25KVA XFMRINSTALL 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: 
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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.  
 
 
 
 
 



Project # 45407.120    

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

3 | P a g e  

 

 
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 
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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



Project # 45407.120    

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

  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This Page Is Intentionally Blank)  



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



Pre-Development Drainage

Type III 24-hr  50-Year Rainfall=8.52"45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

Page 6HydroCAD® 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>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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Pre-Development Drainage 10-Year
Type III 24-hr  10-Year Rainfall=5.61"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

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



Pre-Development Drainage 10-Year
Type III 24-hr  10-Year Rainfall=5.61"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

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.



Pre-Development Drainage 10-Year
Type III 24-hr  10-Year Rainfall=5.61"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

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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Post-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)

0.04 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



Post-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 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



Post-Development Drainage

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



Post-Development Drainage

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



Post-Development Drainage 10-Year
Type III 24-hr  10-Year Rainfall=5.61"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

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



Type III 24-hr  50-Year Rainfall=8.52"45407-120_Pre & Post Development
  Printed  4/18/2022Prepared by TFMoran Inc.

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

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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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 
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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 
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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.
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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 

Custom Soil Resource Report
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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.

Custom Soil Resource Report
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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.

Custom Soil Resource Report
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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.
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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
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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
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Test Pit Report 

 

For 

Smith Field Construction 

437 Lafayette Road, 

Portsmouth, NH 

 

Prepared For 

437 Lafayette Road Subdivision 

45407.120 

 

PREPARED BY 

TFMoran, Inc. 

48 Constitution Drive 

Bedford, NH 03110 

 

January 25th & February 1st, 2022    

 

 

 



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 
 



 

     

 

 

 

 

 

 

 

 

 

 

 

(This Page Is Intentionally Blank) 

 

 



 

     

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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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 

 

   



 

    

 

 

 

 

 

 

 

 

 

 

 

 

(This Page Is Intentionally Blank) 

 



 

    

 

 

 

 
 
 
 
 
 
 
 
 
 

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
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2
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1
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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
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TEST PITS LOGS

437 LAFAYETTE ROAD

PORTSMOUTH, NEW HAMPSHIRE

COUNTY OF ROCKINGHAM

ARTWILL, LLC

Seacoast Division

Ó
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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:
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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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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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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
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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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
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W
A

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



Environment One Corporation

Pressure Sewer Preliminary

Cost and Design Analysis

For

437 Lafayette Rd-Portsmouth NH

Prepared For:

Justin Macek TF Moran

170 Commerce Way - Suite 102

NHPortsmouth 03801

Tel: (603) 431-2222

Fax:

Prepared By: D.Coppola

May 19, 2022

\\CWMDFS02\Home - Remote\dcoppola\My Documents\EONE\New Hampshire\Portsmouth\437 Lafayette Rd\437 Lafayette Rd.EOne



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.

\\CWMDFS02\Home - Remote\dcoppola\My Documents\EONE\New Hampshire\Portsmouth\437 Lafayette Rd\437 Lafayette Rd.EOne

dcoppola
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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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437 Lafayette Rd 

Portsmouth, NH  
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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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water supply and pollution control equipment 

 
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.   



 

 
 

 
 

             
SERVICE OPERATIONS 30 DuPaul Street D: (508) 765-0051 
 Southbridge, MA 01550  F: (508) 765-1244 
 

273 Weymouth Street, Rockland, MA 02370 
tel.  781-982-9300  •  fax.  781-982-1056 
www.frmahony.com  •  www.amphidrome.com 

info@frmahony.com 

water supply and pollution control equipment 

 
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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MAP 231 LOT 59

N/F

CINDI S. BLANCHETTE

95 GREENLEAF AVENUE

PORTSMOUTH, NH 03801

RCRD BK.#4251 PG.#2060
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E-ONE TERMINAL FLUSHING CONNECTION

E-ONE TERMINAL FLUSHING MANHOLE
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SEWER CLEAN OUT

PRESSURE SEWER
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PORTSMOUTH NOTES
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SEEDING NOTES

SECTION VIEW

WATER & SEWER CROSSING



Heritage Avenue Pump Station Narrative  

 

The City of Portsmouth, NH (City) owns, operates, and maintains the Heritage Avenue Pump Station, 
which is one of several City operated stations that are critical to the collection and treatment of the 
City’s wastewater. The station is located on a fenced 1,300 square foot property on Heritage Avenue in 
Portsmouth. Heritage Avenue Pump Station was constructed in 1976 and is a “can” style station with 
constant speed pumps and piping located in a below grade steel structure adjacent to a separate, 
precast concrete 6-ft diameter wet well. Also located on the site are an above ground emergency 
generator within a fiberglass enclosure, diesel fuel tank, and pad-mounted 8-foot by 10-foot shed 
housing electrical gear, operator display, and pump controls. 

The Heritage Avenue Pump Station and its equipment have reached the end of their useful life and 
warrant replacement. The City is planning to replace the Heritage Avenue Pump Station to improve 
pump station reliability, accessibility, and safety with the conversion from a dry pit to a submersible 
station. In addition, the project will demolish the existing diesel emergency generator with a new 
natural gas driven emergency generator at the City’s request. 

The proposed project includes 1,490 sq. ft. of temporary impacts to the 100 ft. Prime Wetland Buffer for 
demolition of the existing pump station, construction access, and trench pipe installation. An additional 
984 sq. ft. of permanent impacts to the 100 ft. Prime Wetland Buffer for the construction of the 
electrical control cabinet, generator, wet well, valve vault, gravel drive, and perimeter fencing. No direct 
wetland impacts are proposed as a result of this project. A grass treatment swale and check dams are 
proposed to collect, treat, and convey stormwater. Temporary impact areas outside of the new fence 
will be restored using a native wetland seed mix. Additionally, native shrub plantings are proposed to 
between the new pump station and wetlands. 
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PERMANENT IMPACT -
107 SQ FT IMPERVIOUS

(SECURITY FENCE)

PERMANENT
IMPACT (OUTSIDE OF

FENCED AREA)- 39 SQ FT

PERMANENT
IMPACT - 105 SQ FT

TEMPORARY IMPACT
(OUTSIDE OF FENCED AREA)
- 930 SQ FT

TEMPORARY IMPACT
(INSIDE OF FENCED AREA) -
560 SQ FT

LEGEND:

TEMPORARY PRIME WETLAND BUFFER IMPACT AREA

PERMANENT PRIME WETLAND BUFFER IMPACT AREA

NOTES:
TEMPORARY IMPACTS TO WETLAND BUFFER: 1490 SQ FT

PERMANENT IMPACTS TO WETLAND BUFFER: 984 SQ FT

IMPERVIOUS AREA REMOVED: 220 SQ FT
PROPOSED IMPERVIOUS AREA : 743 SF

JURISDICTIONAL WETLANDS DEPICTED WERE DELINEATED ON AUGUST 9,
2019 BY MARC JACOBS, NH, CERTIFIED WETLANDS SCIENTIST NUMBER 90.
A DELINEATION REPORT IS ATTACHED FOR REFERENCE. SURVEY OF THE
PROJECT AREA WAS COMPLETED BY DOUCET SURVEY INC.

· HORIZONTAL DATUM: NEW HAMPSHIRE STATE NAD 83

· VERTICAL DATUM: APPROXIMATE NAVD88 (GEOID12A)(±.2')

· UNITS: US SURVEY FEET

· FOR NOTES, LEGEND AND ABBREVIATIONS REFER TO DRAWING C-1.

· FORCE MAIN LOCATION BASED ON CITY'S GIS.  LOCATION TO BE
CONFIRMED VIA TEST PITS AS SHOWN.

PERIMETER EROSION CONTROL

100' PRIME WETLAND BUFFER

EDGE OF WETLANDS
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SITE DEMOLITION PLAN
SCALE: 1"=10'

N

0 10 20

SITE MODIFICATION PLAN
SCALE: 1"=10'

N

REUSE EXSITING WET WELL
NEW FLAT SLAB TOP

HATCH
4" FORCE MAIN (TYP)

6'X10' VALVE VAULT

PAVED DRIVE
BOLLARDS (TYP)

DEMOLISH EXISTING CONCRETE
WET WELL TOP ONLY

GENERATOR

BYPASS PUMPING
DISCHARGE
CONNECTION

GAS SERVICE
LINE

4' DIA MH
12" INV IN = 39.40'
12" INV OUT = 39.30'

DEMOLITION NOTES:
REMOVE/DEMOLISH EXISTING PUMP STATION DRY WELL, CHIMNEY,
PIPING AND EQUIPMENT - DRY WELL TO BE FILLED WITH FLOWABLE
FILL. REFER TO PUMP STATION DEMOLITION PLANS

REMOVE/DEMOLISH EXISTING WET WELL SLAB TOP INCLUDING
CONCRETE TOP, MANHOLE COVER.

REMOVE/DEMOLISH EXISTING GENERATOR INCLUDING BUT NOT
LIMITED TO GENERATOR, CONCRETE PAD, ALL ELECTRICAL
APPURTENANCES, CONTROLS, UNDERGROUND ELECTRICAL FEEDS,
CONDUIT ETC.

REMOVE/DEMOLISH EXISTING SHED IN IT ENTIRETY.

REMOVE/DEMOLISH EXISTING CHAIN LINK FENCE AND GATE.

REMOVE/DEMOLISH EXISTING ELECTRICAL METER AND POST.

REMOVE/DEMOLISH EXISTING CI 6" FM TO THE EXTENTS SHOWN.

REMOVE/DEMOLISH EXISTING 12" SEWER TO THE EXTENTS SHOWN.

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

5

NOTES:
1. FOR NOTES, LEGEND AND ABBREVIATIONS REFER TO DRAWING C-1.

2. FORCE MAIN LOCATION BASED ON CITY'S GIS.  LOCATION TO BE
CONFIRMED VIA TEST PITS AS SHOWN.

MODIFICATIONS NOTES:

RESTORE WITH WETLAND SEED MIX
(SEE NOTE 4)

1. PROVIDE A MINIMUM OF 5-FEET OF SEPARATION BETWEEN
GENERATOR AND BUILDING.

2. PROVIDE A MINIMUM OF 5-FEET OF SEPARATION BETWEEN WET
WELL VENT PIPE TO ANY ELECTRICAL EQUIPMENT.

3. SET TOP OF VALVE VAULT AT ELEVATION 50.80

4. RESTORE DISTURBED AREA OUTSIDE OF FENCE LINE WITH WETLAND
SEED MIX. SEE SPECIFICATION 02485.

PUMP STATION CONTROL CABINET
W/CONCRETE PAD

(REFER TO STRUCTURAL DRAWINGS)

BITUMINOUS TRENCH PATCH
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GRASS TREATMENT SWALE

3FT

1FT

GRASS TREATMENT SWALE
SCALE: NTS

4" LOAMEXISTING GROUND

6"

6"

NATIVE SHRUBS PLANTINGS(TYP)

CHECK DAM

CRUSHED STONE

CRUSHED STONE

48.5



EROSION CONTROL DURING WINTER CONSTRUCTIONEROSION AND SEDIMENTATION CONTROL NOTES

TEMPORARY VEGETATION (TABLE 4-1)

THIS PLAN HAS BEEN DEVELOPED AS A STRATEGY TO CONTROL SOIL EROSION AND
SEDIMENTATION DURING AND AFTER CONSTRUCTION. THIS PLAN IS BASED ON THE NEW
HAMPSHIRE STORMWATER MANUAL BY THE NEW HAMPSHIRE DEPARTMENT OF
ENVIRONMENTAL SERVICES, TERRAIN ALTERATION BUREAU, DATED DECEMBER 2008

THE PROPOSED LOCATIONS OF SILTATION AND EROSION CONTROL STRUCTURES REQUIRED
ARE SHOWN ON THE DRAWINGS. PROVIDE SILT FENCE, STONE CHECK DAMS AND OTHER
EROSION CONTROL MEASURES AS REQUIRED TO ADEQUATELY PREVENT SEDIMENT
TRANSPORT AS NOTED IN THE BMP.

ALL SEDIMENT AND EROSION CONTROL MEASURES SHALL BE DONE IN ACCORDANCE WITH
THE NEW HAMPSHIRE STORMWATER MANAGEMENT MANUAL AND THE NEW HAMPSHIRE
DEPARTMENT OF ENVIRONMENTAL SERVICES, ENV-Wq 1500: ALTERATION OF TERRAIN,
DECEMBER 2008

1. THOSE AREAS UNDERGOING ACTUAL CONSTRUCTION, IN NO CASE AT MORE THAN 5 ACRES
AT A TIME, WILL BE MAINTAINED IN AN UNTREATED OR UN-VEGETATED CONDITION FOR
THE MINIMUM TIME REQUIRED. IN GENERAL, AREAS TO BE VEGETATED SHALL BE
PERMANENTLY STABILIZED WITHIN 3 DAYS OF FINAL GRADING AND TEMPORARILY
STABILIZED WITHIN 45 DAYS OF INITIAL DISTURBANCE OF THE SOIL.

2. TEMPORARY STORAGE OF STOCKPILED MATERIAL SHALL BE STABILIZED IN A MANNER THAT
WILL MINIMIZE EROSION.

3. EROSION CONTROL MEASURES SUCH AS SEDIMENT BARRIERS (SILT FENCE, STONE CHECK
DAMS, ETC.) AND OUTLET PROTECTION (WHERE APPLICABLE) SHOULD BE INSTALLED PRIOR
TO ANY SOIL DISTURBANCE OR EARTH MOVING OPERATIONS OF UPGRADIENT DRAINAGE
AREAS.

4. FUGITIVE DUST MUST BE CONTROLLED IN ACCORDANCE WITH NEW HAMPSHIRE
STANDARDS.

5. ALL EROSION CONTROL STRUCTURES WILL BE INSPECTED, REPLACED AND/OR REPAIRED
EVERY 7 DAYS AND IMMEDIATELY FOLLOWING ANY SIGNIFICANT RAINFALL OR SNOW MELT
OR WHEN NO LONGER SERVICEABLE DUE TO SEDIMENT ACCUMULATION OR
DECOMPOSURE. SEDIMENT DEPOSITS MUST BE REMOVED WHEN DEPOSITS REACH
APPROXIMATELY ONE THIRD THE HEIGHT OF THE BARRIER. SEDIMENT CONTROL DEVICES
SHALL REMAIN IN PLACE AND BE MAINTAINED BY THE CONTRACTOR UNTIL AREAS UPSLOPE
ARE PERMANENTLY STABILIZED AND/OR WILL NOT ERODE UNDER THE CONDITIONS OF A
10-YEAR STORM. STABILIZATION SHALL BE DEFINED AS ONE OF THE FOLLOWING:

A. BASE COURSE GRAVELS HAVE BEEN INSTALLED IN AREAS TO BE PAVED;
B. A MINIMUM OF 85% VEGETATIVE GROWTH HAS BEEN ESTABLISHED;
C. A MINIMUM OF 3" OF NON-EROSIVE MATERIALS SUCH AS STONE OR RIPRAP HAS
    BEEN INSTALLED; OR
D. EROSION CONTROL BLANKETS HAVE BEEN PROPERLY INSTALLED.

6. NO SLOPES, EITHER PERMANENT OR TEMPORARY, SHALL NOT BE STEEPER THAN THREE
HORIZONTAL TO ONE VERTICAL (3 TO 1) UNLESS STABILIZED WITH PERMANENT EROSION
CONTROL MEASURES. IF MOWING IS TO OCCUR, MAXIMUM SLOPE ANGLE SHALL BE THREE
HORIZONTAL TO ONE VERTICAL (3 TO 1). ON SLOPES FOUR HORIZONTAL TO ONE VERTICAL
(4 TO 1), FINAL PREPARATION SHOULD INCLUDE SURFACE ROUGHING.

7. DURING THE CONSTRUCTION PHASE, INTERCEPTED SEDIMENT WILL BE RETURNED TO THE
SITE AND RE-GRADED ONTO OPEN AREAS. POST SEEDING SEDIMENT, IF ANY, WILL BE
DISPOSED OF IN AN ACCEPTABLE MANNER. AT NO TIME SHALL THE INTEGRITY OF THE
EROSION CONTROL FENCE BE IN DANGER DUE TO BUILD UP OF SEDIMENT.

8. RE-VEGETATION MEASURES WILL COMMENCE UPON COMPLETION OF CONSTRUCTION. ALL
DISTURBED AREAS NOT OTHERWISE STABILIZED WILL BE GRADED, SMOOTHED, AND
RE-VEGETATED.

9. AN AREA SHALL BE CONSIDERED TO HAVE BEEN STABILIZED WHEN EXPOSED SURFACES
HAVE BEEN EITHER MULCHED WITH STRAW OR HAY AT A RATE OF 2 BALES (70-90 LBS) PER
1,000 SQUARE FEET OR 1.5 TO 2 TONS (90-100 BALES) PER ACRE TO COVER 75 TO 90% OF
THE GROUND SURFACE.

10. DITCHES AND SWALES SHALL BE STABILIZED PRIOR TO DIRECTING RUNOFF TO THEM.

11. SEED MIX SELECTION AND APPLICATION RATES WILL BE CONSISTENT WITH THE FOLLOWING
TABLES AS REFERENCED FROM MINNICK, E.L. AND H.T. MARSHALL, STORMWATER
MANAGEMENT AND EROSION CONTROL FOR URBAN AND DEVELOPING AREAS IN NEW
HAMPSHIRE, ROCKINGHAM COUNTY CONSERVATION DISTRICT, AUGUST 1992, AND TABLES
4-1 THROUGH 4-3 OF SECTION 3 IN THE NEW HAMPSHIRE STORMWATER MANUAL. NOTE:
REED CANARY GRASS SHALL NOT BE USED.

12. ALL TEMPORARY EROSION CONTROL MEASURES SHALL BE REMOVED ONCE THE WORK AREA
IS STABILIZED.

13. WETLANDS (EXCEPT THOSE WHICH ARE TO BE FILLED IN ACCORDANCE WITH STATE AND
FEDERAL REGULATIONS) WILL BE PROTECTED WITH SILT FENCE INSTALLED AT THE EDGE OF
THE WETLAND OR THE BOUNDARY OF WETLAND DISTURBANCE.

14. IN GENERAL, AREAS WITHIN 100 FEET OF DELINEATED WETLANDS OR STREAMS SHALL HAVE
A MAXIMUM PERIOD OF EXPOSURE OF NOT MORE THAN 15 DAYS.

15. FOLLOW APPROPRIATE EROSION CONTROL MEASURES PRIOR TO EACH STORM IN ALL AREAS
WITHIN 100 FEET OF DELINEATED WETLANDS OR STREAMS.

1. WINTER CONSTRUCTION PERIOD DEFINED: NOVEMBER 1 THROUGH MAY 1

2. WINTER EXCAVATION AND EARTHWORK SHALL BE DONE SUCH THAT NO MORE THAN 1
ACRE OF THE SITE IS WITHOUT STABILIZATION AT ANY ONE TIME.

3. EXPOSED AREAS SHOULD BE LIMITED TO WHICH CAN BE MULCHED IN ONE DAY PRIOR TO
ANY PRECIPITATION EVENT.

4. ALL PROPOSED VEGETATED AREAS THAT DO NOT EXHIBIT A MINIMUM OF 85 PERCENT
VEGETATIVE GROWTH BY OCTOBER 15, OR WHICH ARE DISTURBED AFTER OCTOBER 15,
SHALL BE STABILIZED BY SEEDING AND INSTALLING EROSION CONTROL BLANKETS ON
SLOPES GREATER THAN 3:1, AND SEEDING AND PLACING 3 TO 4 TONS OF MULCH PER ACRE,
SECURED WITH ANCHORED NETTING, ELSEWHERE. THE INSTALLATION OF EROSION
CONTROL BLANKETS OR MULCH AND NETTING SHALL NOT OCCUR OVER ACCUMULATED
SNOW OR ON FROZEN GROUND AND SHALL BE COMPLETED IN ADVANCE OF THAW OR
SPRING MELT EVENTS.

5. ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85 PERCENT VEGETATIVE
GROWTH BY OCTOBER 15, OR WHICH ARE DISTURBED AFTER OCTOBER 15, SHALL BE
STABILIZED TEMPORARILY WITH STONE OR EROSION CONTROL BLANKETS APPROPRIATE
FOR THE DESIGN FLOW CONDITIONS.

6. AFTER NOVEMBER 15, INCOMPLETE ROAD OR PARKING SURFACES, WHERE WORK HAS
STOPPED FOR THE WINTER SEASON, SHALL BE PROTECTED WITH A MINIMUM OF 3 INCHES
OF CRUSHED GRAVEL PER NHDOT ITEM 304.3

NOTES:
1. MAXIMUM LENGTH OF SLOPE ABOVE THE FENCE SHALL BE 100 FEET
2. MAXIMUM SLOPE ABOVE FENCE SHALL BE 2H TO 1V

ADDITIONAL TEMPORARY SEED MIXTURE (FOR PERIODS LESS THAN 12 MONTHS)

DATES SEED RATE

PRIOR TO MAY 15 OATS 80 LBS/ACRE
AUG. 15 - SEP. 15 ANNUAL RYE GRASS 40 LBS/ACRE
AUG. 15 - SEP. 15 WINTER RYE GRASS 112 LBS/ACRE
APR. 1 - JUN. 1 PERENNIAL RYE GRASS 40 LBS/ACRE
(AUG. 15 - SEP. 15)

LIME AND FERTILIZER SCHEDULE

MIXTURE SPECIES       RATE-POUNDS PER
    ACRE 1,000 SQ. FT.

A TALL FESCUE   20 0.45
CREEPING RED FESCUE   20 0.45
REDTOP   2 0.05
  TOTAL   42 0.95

B TALL FESCUE   15 0.35
CREEPING RED FESCUE   10 0.25
CROWN VETCH/OR   15 0.35
FLATPEA   30 0.75
  TOTAL    40 OR 55  0.95 OR 1.35

C TALL FESCUE   20 0.45
CREEPING RED FESCUE   20 0.45
BIRDSFOOT TREFOIL   8 0.2
  TOTAL   48 1.10

E CREEPING RED FESCUE   50 1.15
KENTUCKY BLUEGRASS   50 1.15
TOTAL   100 2.30

F   TALL FESCUE   150 3.60

PERMANENT VEGETATION (TABLE 4-2)

PERMANENT VEGETATION (TABLE 4-3)

PLAN

PAVEMENT

SECTION

24
"

6"

CROSS SECTION

PROFILE

A L B

NOTE:
FOR DRAINAGE AREAS 1 ACRE OR LESS

AREA TO BE PROTECTED

WATER FLOW

WORK AREA

AREA TO BE
PROTECTED

NOTES:
1. ALL MATERIAL TO MEET SPECIFICATIONS

2. SILT SOCK COMPOST/SOIL/ROCK/SEED FILL TO MEET APPLICATION
REQUIREMENTS

3. SILT SOCK DEPICTED IS FOR MINIMUM SLOPES.  GREATER SLOPES
MAY REQUIRE LARGER SOCKS PER THE ENGINEER

4. COMPOST MATERIAL TO BE DISPERSED ON SITE, AS DETERMINED BY
ENGINEER.

WORK AREA

LE
SS

 THAN

5% SL
OPE

"A"

"A"

PONDING HEIGHT

DROP INLET

OVERFLOW
WATER

NOTES:

1. DROP INLET SEDIMENT BARRIERS ARE TO BE USED FOR SMALL, NEARLY LEVEL DRAINAGE AREAS(LESS THAN 3%).

2. EXCAVATE A BASIN OF SUFFICIENT SIZE ADJACENT TO THE DROP INLET.

3. THE TOP OF THE STRUCTURE, PONDING HEIGHT, MUST BE WELL BELOW THE GROUND ELEVATION DOWNSLOPE TO PREVENT
RUNOFF FROM BYPASSING THE INLET.  A TEMPORARY DIKE MAY BE NECESSARY ON THE DOWNSLOPE SIDE OF THE STRUCTURE.

4. SILT BAGS MAY ALSO BE USED FOR CB GRATE INLET PROTECTION.

FLOW

PLAN

SECTION

NOTES

1. TEMPORARY, TO BE REMOVED PRIOR TO FINAL SITE PAVING
2. REFER TO SPECIFICATION SECTION 02270.
3. STONE SHALL BE 3" CRUSHED STONE.

RADIUS
15' MIN

STABILIZED SURFACE

20
' W

ID
TH

ROAD SURFACE

75' LENGTH (MIN)

INSTALL GEOTEXTILE FABRIC

10
" 

TH
IC

KN
ES

S

3' WIRE
REINFORCED

SILTATION
FABRIC W/

WIRE MESH
BACKING

ATTACHED TO
WOOD POST

WOOD
POSTS

EXISTING
GRADE

EXCAVATE TRENCH FOR
MIN 8" (4"WX4"D)

-OVERLAP FABRIC AND
BACKFILL/COMPACT WITH

EXCAVATED MATERIALS

6'-0"(MAX) 6'-0"(MAX)

2'
-6

"
2'

-0
"

(M
IN

)

5'
-0

" 
(M

IN
)

6" (MIN) OVERLAP

2" TO 4" STONE

TOP OF DITCH

BOTTOM OF DITCH

SU
M

P

DITCH SLOPE
(FT/FT)

0.020
0.030
0.040
0.050
0.080
0.100
0.120
0.150

20

13
17

25
40
50
66

100

(FT)
L

DRAIN GRATE

CONCRETE BLOCK

FREE DRAINING
CRUSHED STONE
BACKFILL 3/4"Ø
MIN.

PLAN

SECTION "A"

CONCRETE BLOCK

WIRE SCREEN, FILTER FABRIC,
OR CATCH BASIN SEDIMENT BAG

CRUSHED STONE
BACKFILL

WATER

SILT FENCE INSTALLATION DETAIL
SCALE: "NTS"

STABILIZED CONSTRUCTION EXIT
SCALE: "NTS"

DROP INLET SEDIMENT BARRIER DETAIL
SCALE: "NTS"

COMPOST SILT SOCK

STAKE ON 10'
LINEAL SPACING

2"x2" WOODEN STAKE

SILT SOCK
(12" TYP)

3"
-4

"

12
"±

SEEDING TYPE   SEED DATES LIME RATE FERTILIZER RATE/RATIO (TYPE)
        [TONE/ACRE]           [LBS/1,000 SQ. FT.]

PERMANENT AND/OR
TEMPORARY

MAY. 1 - SEPT. 15    3 600/ENGINEER APPROVED
      (N-P205-K20)

NOTES: 
1. USE LOW PHOSPHATE FERTILIZER AT ALL TIMES AND SLOW RELEASE NITROGEN FERTILIZER WHEN

BETWEEN 25 AND 250 FEET OF A SURFACE WATER BODY.
2. NO FERTILIZER EXCEPT LIMESTONE SHOULD BE APPLIED WITHIN 25 FEET OF THE

SURFACE WATER.
3. APPLY LIMESTONE AT 50 PERCENT CALCIUM PLUS MAGNESIUM OXIDE.

USE MIXTURE      SOIL DRAINAGE  
TABLES  I.  II.  III.  IV.

STEEP CUTS AND FILLS,   A FAIR GOOD GOOD  FAIR
BORROW AND DISPOSAL   B POOR GOOD FAIR FAIR
AREAS   C POOR GOOD EXC. GOOD

  E FAIR EXC. EXC. POOR

WATERWAYS, EMERGENCY   A GOOD GOOD GOOD FAIR
SPILLWAYS AND OTHER   C GOOD EXC. EXC. FAIR
CHANNELS WITH FLOWING
WATER

LIGHTLY USED PARKING   A GOOD GOOD GOOD FAIR
LOTS, ODD AREAS, UNUSED   B GOOD GOOD FAIR POOR
LANDS, AND LOW INTENSITY   C GOOD EXC. EXC. FAIR
USE RECREATION SITES

PLAY AREAS AND ATHLETIC   F FAIR EXC. EXC.
FIELDS. (TOPSOIL IS    G FAIR EXC. EXC.
ESSENTIAL FOR GOOD TURF)

NOTES:
1. I. DROUGHTY

II. WELL DRAINED
III. MODERATELY WELL DRAINED
IV. POORLY DRAINED

 2. EXC.= EXCELLENT
 3. REFER TO TABLE 4-3 FOR SEED MIXTURE AND APPLICATION RATES
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STONE CHECK DAM DETAIL
SCALE: "NTS"

SILT SOCK INSTALLATION DETAIL
SCALE: "NTS"
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   New Hampshire Natural Heritage Bureau 

NHB DataCheck Results Letter 

Department of Natural and Cultural Resources  DNCR/NHB 
Division of Forests and Lands  172 Pembroke Rd. 

(603) 271-2214     fax:  271-6488  Concord,  NH   03301 

 
To:  Jacob Shactman, Wright-Pierce 

 230 Commerce Way 
 Suite 302 

 Portsmouth, NH  03801 
  

From: NH Natural Heritage Bureau 
Date: 4/12/2022 (valid until 4/12/2023) 

Re: Review by NH Natural Heritage Bureau of request submitted 3/24/2022 
Permits: GRANT APP - Portsmouth, NHDES - Wetland Permit by Notification (PBN) 

 

   

NHB ID:  NHB22-1139 Applicant:  Jacob Shactman 
      

Location:  Portsmouth 
329 Heritage Ave 

Project 

Description: 

  
The proposed Heritage Avenue Pump Station Upgrade will convert 
the existing station to a submersible type station to improve pump 
station reliability, accessibility, and safety. In addition, the project 

will replace the existing diesel emergency generator with a new 
natural gas driven emergency generator, along with the addition of a 
512 sq ft gravel driveway to improve access to the pump station. 

 

The NH Natural Heritage database has been checked by staff of the NH Natural Heritage Bureau 
and/or the NH Nongame and Endangered Species Program for records of rare species and 
exemplary natural communities near the area mapped below. The species considered include 

those listed as Threatened or Endangered by either the state of New Hampshire or the federal 
government. 
 
It was determined that, although there was a NHB record (e.g., rare wildlife , plant, and/or natural 

community) present in the vicinity, we do not expect that it will be impacted by the proposed 
project. This determination was made based on the project information submitted via the NHB 
Datacheck Tool on 2022-03-24 5:13:21 PM, and cannot be used for any other project. 
 

Based on the information submitted, no further consultation with the NH Fish and Game 
Department pursuant to Fis 1004 is required. 



  
   New Hampshire Natural Heritage Bureau 

NHB DataCheck Results Letter 

Department of Natural and Cultural Resources  DNCR/NHB 
Division of Forests and Lands  172 Pembroke Rd. 

(603) 271-2214     fax:  271-6488  Concord,  NH   03301 

MAP OF PROJECT BOUNDARIES FOR: NHB22-1139 

 

 

 



Construction Sequence       

Heritage Avenue Pump Station 
NHDES Wetlands PBN Application    

The proposed project is anticipated to begin construction in Spring 2023.  A general sequence of construction 

activities is provided below.  The final schedule will be determined by the City and contractor upon receipt of 

permit approvals. 

General Schedule: 

1. Contractor mobilizes to project area (Spring 2023). 

2. Install applicable erosion and sedimentation control practices. 

3. Furnish, install, and test temporary bypass pumping system and discharge pipelines. 

4. Begin site demolition as shown on Site Demolition Plan (Drawing C-2). 

5. Construct new pump station and associated mechanical/electrical appurtenances while maintaining 

wastewater pumping capabilities as shown on Site Modification Plan (Drawing C-2).  

6. Construct gas service line and demonstrate operation of generator. 

7. Take bypass pump offline and demonstrate proper operation of the new pump station . 

8. Construct gravel drive and security fencing to provide permanent stabilized site access. 

9. Restore disturbed areas with loam and seed. 

10. Once the site is permanently stabilized, remove all temporary erosion control measures. 

 

 



Photographs

Heritage Avenue Pump Station Replacement
NHDES Wetland PBN

Photograph 1: Existing Pump Station (Facing Southwest)

Photograph 2: Existing Pump Station (Facing West)



Heritage Avenue Pump Station Replacement
NHDES Wetland PBN

Photograph 3: Existing Pump Station (Facing South)

Photograph 4: Existing Pump Station (Facing Southwest)



Via email to: Rebecca.saucier@wright-pierce.com

January 10, 2020

Ms. Rebecca Saucier, P.E.

Wright-Pierce
230 Commerce Way, Suite 302

Portsmouth, NH 03801

RE: Sewer Pump Station

Heritage Avenue

Portsmouth, NH
WP # 20105

Dear Ms. Saucier,

The following preliminary remarks summarize observations made during a site inspection at the above-
referenced location conducted on August 9, 2019 to identify and delineate wetlands and/or other resource

areas.  The approximate area-of-interest (AOI) is depicted below in Figure 1.

FIGURE 1
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Certification Note

Jurisdictional wetlands within the AOI were delineated in August 2019 by Marc Jacobs, Certified

Wetland Scientist number 090, according to the standards of the US Army Corps of Engineers - Wetlands

Delineation Manual; the 2012 Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Northcentral and Northeast Region; the Code of Administrative Rules, NH Department of

Environmental Services - Wetlands Bureau – Env-Wt 100-900 and Article 10 – Environmental Protection

Standards of the City of Portsmouth, NH Zoning.  Soils were evaluated utilizing the Field Indicators for
Identifying Hydric Soils in New England, Version 4, April 2019 and the Field Indicators of Hydric Soils

in the United States, Version 8, 2016.   The indicator status of vegetation as hydrophytic was determined

according to the U.S. Army Corps of Engineers - Northcentral and Northeast 2016 Regional Wetland
Plant List.  Copies of any site plans which depict the delineation that have been reviewed by the wetland

scientist are individually stamped, signed and dated.  This note has been customized for this project.

Jurisdictional freshwater wetlands were identified and the wetland-upland boundaries within the AOI
were delineated in the field with solid color pink survey flags.   Each flag bears a letter and number to

assist in subsequent field location by survey instrument as well as to ascertain exact field position during

any site visits when referencing site plans.  The following flag sequence was used: A1-A7.

General Wetland Description

Wet flags A1-A5± appear to represent a man-made wetland-upland boundary located at the toe-of-fill

which was presumably deposited for construction of the sewer pump station.  (The pump station is

situated entirely on filled soils.)  The fill was not deposited recently (within the last year) but may have

been placed after the wetlands law became effective in 1969.  Additional investigations would be needed
to establish the extent of fill or when the fill was placed.  The wetland is bisected by a foot path located

on the north side of the sewer pump station.  The wetland does not constitute a vernal pool within the

confines of the AOI.

Signs of wetland hydrology observed during site investigations suggest that intermittent stream flow

enters the wetland near wetland flag A6.  Any flow generally originates along Heritage Avenue and is

conveyed in a northerly direction by a man-made ditch parallel to Heritage Avenue.  Any flow then turns
southerly and travels along the base of the east side of the existing fill pad described above and finally

spreads out on the south side of the fill pad.

The ditch along Heritage Avenue was created primarily by excavation and, after leaving the ditch, any

flow is confined by fill on the north side and adjacent natural topography on the south side where it flows

adjacent to the existing sewer pump station.  Any stream flow is constituted by storm water runoff
originating from Heritage Avenue and the channel / stream does not drain other upgradient jurisdictional

wetland areas.  The channel / stream was observed to be in a no-flow condition during site investigations.

Wet flags A1-A7± identify wetlands having a substrate of poorly drained mineral soils (adjacent to the
wetland-upland boundary) and which are classified as palustrine forested (PFO) according to the

Cowardin system.  The dominant tree species observed within the canopy includes red maple (Acer
rubrum).    The forested wetland gradually transitions to a palustrine scrub-shrub wetland having very
poorly drained mineral soils which closely resemble Maybid series (Typic Humaquepts) silt loam soils.



Wright-Pierce

Heritage Avenue

January 10, 2020

3

State Jurisdiction

All wetlands and any banks are jurisdictional under NH RSA 482:A and the NH Code of Administrative

Rules – Chapter Env-Wt 100-900.  The NHDES does not require a buffer to freshwater wetlands, to the

extent that any work in adjacent uplands does not cause indirect impacts, such as sedimentation, to areas
under NHDES jurisdiction.

Shoreland Protection

There are no water bodies identified on the Comprehensive List of Water Bodies subject to RSA 483-B,

the Shoreland Water Quality Protection Act, which are located within 250 feet of the AOI.

Prime Wetlands

The NHDES applies applicable rules and law to all municipally designated prime wetlands (and in certain
municipalities all land within 100-feet of municipally designated prime wetlands).  Prime wetlands are

those wetlands with higher functions and values and receive additional protection under the law.

Portsmouth has designated municipal prime wetlands which are recognized by NHDES.  The subject
wetland is identified as a prime wetland.  Portsmouth prime wetlands receive a 100-foot state buffer.

Local Zoning

Chapter 10 of the Portsmouth Zoning Ordinance, specifically Article 10 – Environmental Protection

Standards and Section 10.1010 – Wetland Protection, take jurisdiction over the following areas:

Any inland wetland area greater than 10,000 square feet in size;

Any vernal pool regardless of size;

Any non-tidal perennial river or stream; and,

Any tidal wetlands.

The zoning requires a buffer of all land within 100–feet of any jurisdictional area.

Permitted uses in wetlands and the wetland buffer include any use that does not involve the erection or

construction of any structure or impervious surface and will not alter the natural surface configuration by

the addition of fill or dredging.

Any use or activity not specifically permitted is prohibited unless authorized by the Portsmouth Planning

Board by Conditional Use Permit (CUP) after review by the Portsmouth Conservation Commission.

Regarding CUP applications, the following specific criteria for approval apply to public and private
utilities within rights-of-way in wetlands and wetland buffers:

The proposed construction is in the public interest;

Design, construction and maintenance methods will utilize best management practices to

minimize impact and will include restoration of sites as nearly as possible to the original grade;

No alternative feasible route exists; and

Alteration of natural vegetation will occur only to the extent necessary.



Wright-Pierce

Heritage Avenue

January 10, 2020

4

The zoning identifies performance standards for stormwater management and vegetation management,
including fertilizer and herbicide application, within local jurisdiction.  The zoning requires vegetation

buffers within the overall 100-foot buffer.

The above represents a brief summary of the applicable local wetland zoning and state jurisdiction.  We
recommend that you consult this office, the Portsmouth Planning Department or the NHDES for further

guidance before proceeding with any design, permitting or construction at this location.

Please contact the undersigned with any questions regarding the above-referenced information.

Cordially,

Marc Jacobs, CWS, PWS, CSS, CPESC

WP-PortsNH-HeritageAve-20105-WD-Rpt-011020



 

May 4, 2022 
To: Portsmouth Conservation Commission 
From: John Rice 
RE: Installation of a split rail fence in the Woodlands 
Buffer Zone.  
 
This application is before you because the wetlands buffer 
zone line goes through the back of my house as shown on 
the map in your packet. I have recently acquired an 
athletic husky-mix dog (Tuck) that thinks nothing of 
bursting through typical electronic fences. Once through, 
like any husky, he takes off and only returns when he feels 
like it.  I have determined that we need a humane, but 
effective way to contain him. Further, our neighborhood 
approves fences only if they conform to zoning laws and 
through the mutual consent of the Woodlands Board of 
Directors and our abutters. The abutters all love Tuck and 
are firmly on board with the project. The BOD is waiting for 
your approval before issuing me an OK, but they are also 
on board. I prefer a natural look for the fence as we are 
surrounded by woods. Therefore, we have decided with 
your approval to put up a natural, three-rail cedar fence 
with vinyl-coated mesh. The enclosure will allow Tuck to 
run around without stress and allow me not to worry about 
Tuck running off. Please note that less than 6 square feet 
of ground will be disturbed and absolutely no wet areas, of 
which there is only one in my back yard. The exact details 
are below.  



Thank you very much for your time and consideration. 
 
John and Joan Rice 
 
Detailed Description of Proposed Work * 
 
Installation of a roughly 220-foot three-railed western 
cedar split rail fence with three gates. The fence will be 
48" tall and have a vinyl-coated chainlink over galvanized 
steel mesh in between rails.  There will be about 30-posts 
installed. They are 5”X5” square. There will be two, single-
leaf 4' gates and one 6' feet double leaf. The setting of 
these gate posts will require concrete.  Two gates will be 
abutting the house and one will be at the end of the 
property near but not beyond the edge of wet. The fence 
will roughly follow the outline of the lawn as drawn. The 
purpose of the fence is to create an enclosure for my 
husky-mix dog who would easily break through an electric 
fence.  
Brief Description of Existing Land Use *  
This is a backyard lawn. 

 

Land Use Application Fee Calculation 
Area of disturbance in wetland or wetland buffer (s.f.) 
5.2 

 



Wetland Conditional Use Permit -- Impacted 
Jurisdictional Areas 
Inland Wetland 
-- 
Tidal Wetland 
-- 
Inland Wetland Buffer 
Tidal Wetland Buffer 
-- 
Vernal Pool 
-- 

 

Wetland or Wetland Buffer Activity 
Total Area of Inland Wetland (both on and off the parcel) 
(Sq.Ft.) 
UK 
Total Area of Vernal Pool (both on and off the parcel) 
(Sq.Ft.) 
None 
Distance of proposed structure or activity to edge of 
wetland (ft.): 
3 
Wetland Buffer Total Area on Lot (Sq.Ft.) 
9,000 
Wetland Buffer Area to be Disturbed (Sq.Ft.) 



5.2 
Inland Wetland Total Area on Lot (Sq.Ft.) 
None 
Inland Wetland Area to be Disturbed (Sq.Ft.) 
0 
Vernal Pool Total Area on Lot (Sq.Ft.) 
0 
Vernal Pool Area to be Disturbed (Sq.Ft.) 
0 
Tidal Wetland Total Area on Lot (Sq.Ft.) 
7,500 (I am not sure where this number comes from.) 
Tidal Wetland Area to be Disturbed (Sq.Ft.) 
0 
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ORDINANCE # 
 
THE CITY OF PORTSMOUTH ORDAINS 
 
That the Ordinances of the City of Portsmouth, Chapter 10 – Zoning Ordinance, be 
amended as follows: 
 
Amend Article 5 – Dimensional and Intensity Standards - Section 10.5A21.10: Contents of 
Regulating Plan as follows (deletions from existing language stricken; additions to existing 
language colored and underlined; remaining language unchanged from existing): 
 

1) Amend Section 10.5A21B - Building Height Standards Map as follows: 
a. Add the following Building Height Standards: 

 
 

b. Amended the following note on Map 10.5A21B as follows: 
 
Incentive Overlay Districts 
 
Within the Incentive Overlay Districts, certain specified development standards, 
including height, density and parking, may be modified pursuant to Section 
10.5A476. 

 
  

1 

2 

3 

Commented [NJC1]:  
Purpose: 

1. To add building height standards for municipal and 
civic properties; 
2.To add building height standards for new streets or 
public places (i.e. Foundry Place) 
3.To modify the building height standard for a small 
portion of High Street and Haven Court. 

Comment – These changes will enable municipal and civic 
properties to be aligned within their surrounding context.  
Foundry Place will be added as a street and be consistent 
with the building heights supported by the North End Vision 
Plan.  High Street and Haven Court will be consistent with 
the existing context. 

Commented [NJC2]:  
Purpose – To correct an incorrect reference. 
Comment – 10.5A47 does not exist in the code. 
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2) Amend Article 5 - Section 10.5A21.20 - Building Height Standards (deletions from 
existing language stricken; additions to existing language colored and underlined; 
remaining language unchanged from existing): 

 
 

a.  Amend Section 10.5A21.21 as follows: 
 
10.5A21.21 Assignments for specific building height require a building to have 
no more than the designated maximum number of stories or the maximum height 
in feet (whichever is lower) and no less than the designated minimum number of 
stories. Subject to Section 10.635.70 – Review Criteria, within the Historic 
District, the approved building height may be lower than the maximum 
designated number of stories or the maximum height in feet provided in Section 
10.5A43.30 but shall be not lower than the minimum designated number of stories 
or the minimum height in feet provided. 
 

b. Amend Section 10.5A21.21 as follows: 
 
10.5A21.22 When a lot is assigned to more than one building height standard the 
lot shall be apportioned as follows: 
 

(a)  A building height standard designated along the a front lot line or on a 
street or public place shall apply to the portion of the lot that is 50 feet or 
less from such lot line or street or public place. 

(b)  A building height standard designated along a water body shall apply to the 
portion of the lot that is 100 feet or less from the mean high water line. 

(c)  More than 50 feet from a front lot line or on a street or public place and 
more than 100 feet from a water body, the building height may increase to 
the highest building height standard designated for the lot. 

(d)  Where a lot has less depth from the a front lot line, street, public place or water 
body than the required minimum distances stated above, the lowest building height 
standard for the lot shall be applied to the required linear distance from the lot line, 
street, public place, or water body. 

 

3) Amend Article 5 – Section 10.5A50: Civic Districts (deletions from existing 
language stricken; additions to existing language colored and underlined; 
remaining language unchanged from existing): 

 
a. Amend Section 10.5A52.40 as follows: 

10.5A52.40. New structures, alterations and expansions of existing structures in the 
Civic district are exempt from the requirements of 10.5A42 and 10.5A43 provided all 
uses remain civic and shall conform to the Building Placement, Occupation, and 
Form Standards for Principal and Outbuildings listed in 10.5A41.10A.   

4) Amend Article 15 – Definitions - Section 10.1530: Terms of General Applicability 
(deletions from existing language stricken; additions to existing language colored 
and underlined; remaining language unchanged from existing): 

 
Lot line, front 

A boundary of a lot that separates the lot from either a street or a public place. A corner lot 
or a through lot or a waterfront lot shall have two multiple front lot lines. In the case of a 
corner lot or a through lot or a waterfront lot, the front lot line principal front yard shall 

Commented [NJC3]:  
Purpose – To make explicit that within the Historic District 
the HDC has jurisdiction over height, scale, and massing of 
any new construction.  
Comment - Like building placement or design, the maximum 
height must be determined to be appropriate by the HDC. 

Commented [NJC4]:  
Purpose – To clarify that the maximum building height is 
assigned to all lot lines fronting on a street or public place 
and that corner, though, or waterfront lots allow for 
encroachment of a higher building height on the lot 
provided the taller sections of the building are located at 
least 50 feet from the lot line along a street or public place 
with a lower building height standard. 
Comment – This change will remove the ambiguity as to 
how building heights are apportioned on corner, through, or 
waterfront lots. 

Commented [NJC5]:  
Purpose – To assign dimensional standards to Civic 
properties. 
Comment – Properties within the Civic District currently 
have no dimensional controls.  The CD4-L1/2 dimensional 
standards are proposed as most Civic properties have a 
lower intensity of use than properties within the CD4 or CD5 
Districts. 
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be the line bordering a street or a public place on which the lot has its address as defined by 
the City. 
 

Public place 
A street, way, park, pedestrian alleyway or other community space type that provides 
public access. 

 
Existing grade plane 

For all buildings located outside the Character or Gateway Districts, a reference plane 
representing the average of existing ground levels adjoining the building at all 
exterior walls.  When the existing ground level slopes away from exterior walls, the 
reference plane shall be established by the lowest points within the area between the 
building and the lot line or, when the lot line is more than 6 feet from the building, 
between the building and a point 6 feet from the building. For all buildings located 
within the Character or Gateway Districts, a reference plane representing the average 
existing ground level along lot line adjoining a street or a public place.  (See 
also building height). 

Finished grade plane  
For all buildings located outside the Character or Gateway Districts, a reference plane 
representing the average of finished ground levels adjoining the building at all exterior walls.  
When the finished ground level slopes away from exterior walls, the reference plane shall be 
established by the lowest points within the area between the building and the lot line or, when 
the lot line is more than 6 feet from the building, between the building and a point 6 feet from 
the building. For all buildings located within the Character or Gateway Districts, a point 
reference plane representing the average finished ground level along any lot line adjoining 
a street or a public place.  (See also building height.). 

 
Penthouse  

A habitable space within the uppermost portion of a building above the cornice which is set 
back at least 15 20 feet from all edges of the roof adjoining a street or public place and at 
least 15 feet from all other edges.  and The total floor area of the penthouse shall not exceed 
50% of the area of the story below and the height of the penthouse shall not exceed 10 feet 
above the story below for flat roof surface or 14 feet for a gable, hip, or hip-topped mansard 
roof surface.  Except for elevator or stairwell access allowed under Section 10.517, no other 
roof appurtenances shall exceed the maximum allowed height of a penthouse. For internal 
courtyards at least 40 feet from a street or vehicular right-of-way or easement, 
the penthouse shall be setback at least 8 feet from the edge of the roof of the story below.  

 
Building Height 

 
The greatest vertical measurement between two reference points defined as follows: 
 
(a) For buildings located outside the Character or Gateway Districts Tthe lower reference point 

shall be the existing or finished grade plane, whichever is lower, as defined herein. For 
buildings located within the Character or Gateway Districts Tthe lower reference point shall 
be established from the average existing or finished grade plane, whichever is lower, of 
the building façade that is closet to any lot line adjoining a street or a public place.  In 
the case of a corner or through lot the provisions of Section 5A.21.21 shall apply. The 
vertical distance between the lower and upper reference points shall not exceed the 
maximum number of stories or building height.   

Commented [NJC6]:  
Purpose – To clarify that corner, through, or waterfront lots 
can have multiple front lot lines and the property address 
only determines the principle front lot line. 
Comment – This avoids any confusion as to how building 
heights are allocated on corner, through, or waterfront lots.  

Commented [NJC7]:  
Purpose – To add a definition for public places. 
Comment – Public places include, but are not limited to, the 
existing community space types that provide public access. 

Commented [NJC8]:  
Purpose – To add a new definition for existing grade plane 
in order to measure and determine building height. 
Comment – Outside the Character or Gateway Districts, this 
change will use the existing grade around the entire building 
height to calculate the building height.  Within the 
Character or Gateway Districts it will only focus on the 
street facing façade(s) of the building. 

Commented [NJC9]:  
Purpose – To modify the definition to better protect the 
street edge.  
Comment – Outside the Character or Gateway Districts, this 
change will use the finished grade around the entire 
building height to calculate the building height.  Within the 
Character or Gateway Districts it will only focus on the 
street facing façade(s) of the building. 

Commented [NJC10]:  
Purpose – To modify the dimensional standards for 
penthouses to minimize public views from a street or public 
place. 
Comment – The proposed dimensional standards will 
minimize the view of a penthouse from a street or public 
place and encourage the use of sloped roofs. This will also 
allow a penthouse to be treated as a rooftop appurtenance 
and add functionality and architectural interest to the top of 
buildings.  

Commented [NJC11]:  
Purpose – Within the Character or Gateway Districts the 
building height will focus on the building faced(s) along  a 
street edge or public place versus averaging all four sides 
into the overall building height. 
Comment – Either the existing or finished grade plane will 
be used, whichever is lower, to calculate the building height. 
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(b) The upper reference point shall be any of the following: 

(1) For a flat or flat-topped mansard roof, the highest point of the roof surface;  
(2) For a pitched roof, hip-topped mansard roof, or gambrel roof, the elevation midway 

between the level of the eaves and highest point of the roof. For this purpose, the “level 
of the eaves” shall mean the highest level where the plane of the roof intersects the plane 
of the outside wall on a side containing the eaves, but at no time shall this level be lower 
than the floor level of the uppermost story or attic. 

 
(c) A parapet wall, fence, railing or similar structure that extends more than two feet above the 

roof surface shall be included in the determination of the building height, but shall not be 
included if it does not extend more than two feet above the roof surface. A roof 
appurtenance, as defined under 10.517, shall not be included in the determination 
of building height. 

 
(d) To determine building height, outside a Character or Gateway District, the measurements 

between the lower and upper reference points shall be taken at least every 5 feet around the 
entire perimeter of the building. Within a Character or Gateway District, the measurements 
shall be taken at least every 5 feet along the building façade that is closet to any lot line on 
a street or a public place.  An average is calculated from these measurements and the 
average shall be the building’s height for purposes of this Ordinance. 

 
 

(See also: existing and finished grade plane, parapet wall and penthouse) 
 

Commented [NJC12]:  
Purpose – To clarify and differentiate how building height is 
measured between a flat- and hip-topped (or sloped) 
mansard roof. 
Comment – Encourages hip-topped mansard roofs. 

Commented [NJC13]:  
Purpose – Remove redundancy between the rooftop 
appurtenances and the calculation of building height. 
Comment – Building height will refer to the modified 
dimensional requirements for rooftop appurtenances under 
Section 10.517. 

Commented [NJC14]:  
Purpose – Revise the building height measurement to the 
lot line(s) adjoining a street or public place. 
Comment – Building height is differentiated between a 
Character and Gateway District and all other zoning 
districts. 

Commented [NJC15]:  
Purpose – To remove the diagram to avoid confusion on 
how building height is determined. 
Comment – Although the diagram is still applicable to 
buildings outside the Character or Gateway Districts it will 
likely confuse readers and complicate administration of the 
building height.  Section a) and b) above outline how 
building height is measured. 
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10.517 Roof Appurtenances and Other Rooftop Features 

10.517.10 A roof appurtenance may exceed the maximum allowed structure height for the zoning 
district by up to the additional height allowed in Section 10.521 or Section 10.531, as 
applicable, subject to the provisions of Section 10.517.  

 
10.517.20 In the Character Districts and Gateway Neighborhood Mixed Use Districts, features for 

rooftop access and use may exceed the maximum allowed structure height for the zoning 
district as follows: 

 
10.517.21 An elevator enclosure for an elevator providing rooftop access max extend an 

additional 5 feet above the allowed appurtenance height, provided that it is 
set back at least 30 feet from all edges of the roof and that the combined area 
of all such enclosure shall not exceed 300 square feet in area.  A penthouse 
is permitted to exceed the maximum building height when located on 
a building no greater than 4 stories in height. An elevator or stairwell 
enclosure providing rooftop or penthouse access may extend an additional 5 
feet above the allowed appurtenance height, whichever is greater, provided 
that it is set back at least 25 feet from all edges of the roof and that the 
combined area of all such enclosures shall not exceed 300 square feet in area. 

 
10.517.22 Elevator vestibules and partial shelters such as trellises and pergolas may 

extend up to the height allowed for rooftop appurtenance provided that qll 
such features shall be set back from all edges of the roof a distance at least 
equal to their height above the allowed structure height, and that the total 
area of such features shall not exceed 15 percent of the total roof area of 
the structure.  Uninhabitable roof appurtenances such as mechanical 
equipment and screens, or other similar roof appurtenances may extend up 
to the height allowed for rooftop appurtenances or 8 feet, whichever is 
higher, provided that all such features shall be set back from all edges of the 
roof a distance of at least 20 feet. Decorative roof appurtenances such as a 
raised cornice, parapet walls, or other uninhabitable tower elements are 
permitted to be located along the edge of the roof and shall be lessno greater 
than 8 feet in height.   

 
10.517.23 Railings around rooftop use areas may extend above the allowed structure 

height provided that they are less than 4 feet above the roof surface and are 
set back at least twice half their height from the edge of the roof. 

 
10.517.30 All roof appurtenances that exceed the allowed structure height for the zoning district 

shall not exceed 33 50 percent of the total roof area of the structure. and, except for 
elevators and stair towers, shall be set back at least 10 feet from any edge of the roof. 

 
10.517.31 Solar energy panels shall not be subject to the 33 50 percent limitation. 

provided that they are not visible from a point 20 feet above the edge of 
the street right-of-way on the opposite side of the street. 

 
10.517.40 The area of roof appurtenances shall not be considered as part of the building’s gross 

floor area calculations.  
 

Commented [NJC16]:  
Purpose – To add the Character Districts to this section. 
Comment – The former Zoning Districts (CBA, CBB and 
MRO) that were replaced with the Character Districts 
previously allowed for rooftop appurtenances under Section 
10.520 and should have, like the Gateway Neighborhood 
Mixed Use District, been added into this section when 
originally adopted. 

Commented [NJC17]:  
Purpose – To allow for penthouses to be added to building 
up to 4 stories in height. 
Comment – A penthouse that meets the definition and 
dimensional controls will not be visible from a street or 
public place and will add architectural interest and value to 
the city’s skyline. 

Commented [NJC18]:  
Purpose – Refine the dimensional requirements for rooftop 
mechanical systems as well as decorative edge treatments. 
Comment – The 20 foot setback from the roof edge for 
mechanical equipment and screening or shelters will largely 
remove them from view from a street or public place. The 
decorative rooftop appurtenances will significantly add 
interest and needed architectural character to the roof edge 
of new buildings. 

Commented [NJC19]:  
Purpose – Reduce the setback requirements for railings 
from the roof edge. 
Comment – There is no overriding public purpose to require 
a railing be located 8 feet or more from the edge of a roof. 
Decorative railings are typically located along or near the 
edge of the roof. 

Commented [NJC20]:  
Purpose – Increase the percentage of the roof that can be 
used for rooftop appurtenances. 
Comment – The increase to 50% corresponds to the 
penthouse standards and past practice for mechanical and 
roof deck appurtenances. 

Commented [NJC21]:  
Purpose – Remove the visibility standard as most pitched or 
sloped roofs would not support solar panels with this 
requirement. 
Comment – The current 20 foot standard above the 
sidewalk is unreasonable and significantly limits the 
feasibility of installing solar panels.  
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ORDINANCE # 
 
THE CITY OF PORTSMOUTH ORDAINS 
 
That the Ordinances of the City of Portsmouth, Chapter 10 – Zoning Ordinance, be 
amended as follows: 
 
Amend Article 5 – Dimensional and Intensity Standards - Section 10.5A21.10: Contents of 
Regulating Plan as follows (deletions from existing language stricken; additions to existing 
language colored and underlined; remaining language unchanged from existing): 
 

1) Amend Section 10.5A21B - Building Height Standards Map as follows: 
a. Add the following Building Height Standards: 

 
 

b. Amended the following note on Map 10.5A21B as follows: 
 
Incentive Overlay Districts 
 
Within the Incentive Overlay Districts, certain specified development standards, 
including height, density and parking, may be modified pursuant to Section 10.5A46. 

 
  

1 

2 

3 

Commented [NJC1]:  
Purpose: 

1. To add building height standards for municipal and 
civic properties; 
2.To add building height standards for new streets or 
public places (i.e. Foundry Place) 
3.To modify the building height standard for a small 
portion of High Street and Haven Court. 

Comment – These changes will enable municipal and civic 
properties to be aligned within their surrounding context.  
Foundry Place will be added as a street and be consistent 
with the building heights supported by the North End Vision 
Plan.  High Street and Haven Court will be consistent with 
the existing context. 

Commented [NJC2]:  
Purpose – To correct an incorrect reference. 
Comment – 10.5A47 does not exist in the code. 
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2) Amend Article 5 - Section 10.5A21.20 - Building Height Standards (deletions from 
existing language stricken; additions to existing language colored and underlined; 
remaining language unchanged from existing): 

 
 

a.  Amend Section 10.5A21.21 as follows: 
 
10.5A21.21 Assignments for specific building height require a building to have 
no more than the designated maximum number of stories or the maximum height 
in feet (whichever is lower) and no less than the designated minimum number of 
stories. Subject to Section 10.635.70 – Review Criteria, within the Historic 
District, the approved building height may be lower than the maximum 
designated number of stories or the maximum height in feet provided in Section 
10.5A43.30 but shall be not lower than the minimum designated number of stories 
or the minimum height in feet provided. 
 

b. Amend Section 10.5A21.21 as follows: 
 
10.5A21.22 When a lot is assigned to more than one building height standard the 
lot shall be apportioned as follows: 
 

(a)  A building height standard designated along a front lot line on a street or 
public place shall apply to the portion of the lot that is 50 feet or less from 
such lot line or street or public place. 

(b)  A building height standard designated along a water body shall apply to the 
portion of the lot that is 100 feet or less from the mean high water line. 

(c)  More than 50 feet from a front lot line on a street or public place and 
more than 100 feet from a water body, the building height may increase to 
the highest building height standard designated for the lot. 

(d)  Where a lot has less depth from a front lot line, street, public place or water body 
than the required minimum distances stated above, the lowest building height 
standard for the lot shall be applied to the required linear distance from the lot line, 
street, public place, or water body. 

 
3) Amend Article 5 – Section 10.5A50: Civic Districts (deletions from existing 

language stricken; additions to existing language colored and underlined; 
remaining language unchanged from existing): 

 
a. Amend Section 10.5A52.40 as follows: 

10.5A52.40. New structures, alterations and expansions of existing structures in the 
Civic district are exempt from the requirements of 10.5A42 and 10.5A43 provided all 
uses remain civic and shall conform to the Building Placement, Occupation, and 
Form Standards for Principal and Outbuildings listed in 10.5A41.10A.   

4) Amend Article 15 – Definitions - Section 10.1530: Terms of General Applicability 
(deletions from existing language stricken; additions to existing language colored 
and underlined; remaining language unchanged from existing): 

 
Lot line, front 

A boundary of a lot that separates the lot from either a street or a public place. A corner lot 
or a through lot or a waterfront lot shall have multiple front lot lines. In the case of a corner 

Commented [NJC3]:  
Purpose – To make explicit that within the Historic District 
the HDC has jurisdiction over height, scale, and massing of 
any new construction.  
Comment - Like building placement or design, the maximum 
height must be determined to be appropriate by the HDC. 

Commented [NJC4]:  
Purpose – To clarify that the maximum building height is 
assigned to all lot lines fronting on a street or public place 
and that corner, though, or waterfront lots allow for 
encroachment of a higher building height on the lot 
provided the taller sections of the building are located at 
least 50 feet from the lot line along a street or public place 
with a lower building height standard. 
Comment – This change will remove the ambiguity as to 
how building heights are apportioned on corner, through, or 
waterfront lots. 

Commented [NJC5]:  
Purpose – To assign dimensional standards to Civic 
properties. 
Comment – Properties within the Civic District currently 
have no dimensional controls.  The CD4-L1/2 dimensional 
standards are proposed as most Civic properties have a 
lower intensity of use than properties within the CD4 or CD5 
Districts. 
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lot or a through lot or a waterfront lot, the principal front yard shall be the line bordering a 
street or a public place on which the lot has its address as defined by the City. 
 

Public place 
A street, way, park, pedestrian alleyway or other community space type that provides 
public access. 

 
Existing grade plane 

For all buildings located outside the Character or Gateway Districts, a reference plane 
representing the average of existing ground levels adjoining the building at all 
exterior walls.  When the existing ground level slopes away from exterior walls, the 
reference plane shall be established by the lowest points within the area between the 
building and the lot line or, when the lot line is more than 6 feet from the building, 
between the building and a point 6 feet from the building. For all buildings located 
within the Character or Gateway Districts, a reference plane representing the average 
existing ground level along lot line adjoining a street or a public place.  (See 
also building height). 

Finished grade plane  
For all buildings located outside the Character or Gateway Districts, a reference plane 
representing the average of finished ground levels adjoining the building at all exterior walls.  
When the finished ground level slopes away from exterior walls, the reference plane shall be 
established by the lowest points within the area between the building and the lot line or, when 
the lot line is more than 6 feet from the building, between the building and a point 6 feet from 
the building. For all buildings located within the Character or Gateway Districts, a reference 
plane representing the average finished ground level along any lot line adjoining a street or 
a public place.  (See also building height.). 

 
Penthouse  

A habitable space within the uppermost portion of a building above the cornice which is set 
back at least 20 feet from all edges of the roof adjoining a street or public place and at least 
15 feet from all other edges.  The total floor area of the penthouse shall not exceed 50% of 
the area of the story below and the height of the penthouse shall not exceed 10 feet above 
the story below for flat roof surface or 14 feet for a gable, hip, or hip-topped mansard roof 
surface.  Except for elevator or stairwell access allowed under Section 10.517, no other roof 
appurtenances shall exceed the maximum allowed height of a penthouse. For internal 
courtyards at least 40 feet from a street or vehicular right-of-way or easement, 
the penthouse shall be setback at least 8 feet from the edge of the roof of the story below.  

 
Building Height 

 
The greatest vertical measurement between two reference points defined as follows: 
 
(a) For buildings located outside the Character or Gateway Districts the lower reference point 

shall be the existing or finished grade plane, whichever is lower, as defined herein. For 
buildings located within the Character or Gateway Districts the lower reference point shall 
be established from the average existing or finished grade plane, whichever is lower, of 
the building façade that is closet to any lot line adjoining a street or a public place.  In 
the case of a corner or through lot the provisions of Section 5A.21.21 shall apply. The 
vertical distance between the lower and upper reference points shall not exceed the 
maximum number of stories or building height.   

Commented [NJC6]:  
Purpose – To clarify that corner, through, or waterfront lots 
can have multiple front lot lines and the property address 
only determines the principle front lot line. 
Comment – This avoids any confusion as to how building 
heights are allocated on corner, through, or waterfront lots.  

Commented [NJC7]:  
Purpose – To add a definition for public places. 
Comment – Public places include, but are not limited to, the 
existing community space types that provide public access. 

Commented [NJC8]:  
Purpose – To add a new definition for existing grade plane 
in order to measure and determine building height. 
Comment – Outside the Character or Gateway Districts, this 
change will use the existing grade around the entire building 
height to calculate the building height.  Within the 
Character or Gateway Districts it will only focus on the 
street facing façade(s) of the building. 

Commented [NJC9]:  
Purpose – To modify the definition to better protect the 
street edge.  
Comment – Outside the Character or Gateway Districts, this 
change will use the finished grade around the entire 
building height to calculate the building height.  Within the 
Character or Gateway Districts it will only focus on the 
street facing façade(s) of the building. 

Commented [NJC10]:  
Purpose – To modify the dimensional standards for 
penthouses to minimize public views from a street or public 
place. 
Comment – The proposed dimensional standards will 
minimize the view of a penthouse from a street or public 
place and encourage the use of sloped roofs. This will also 
allow a penthouse to be treated as a rooftop appurtenance 
and add functionality and architectural interest to the top of 
buildings.  

Commented [NJC11]:  
Purpose – Within the Character or Gateway Districts the 
building height will focus on the building faced(s) along  a 
street edge or public place versus averaging all four sides 
into the overall building height. 
Comment – Either the existing or finished grade plane will 
be used, whichever is lower, to calculate the building height. 
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(b) The upper reference point shall be any of the following: 

(1) For a flat or flat-topped mansard roof, the highest point of the roof surface;  
(2) For a pitched roof, hip-topped mansard roof, or gambrel roof, the elevation midway 

between the level of the eaves and highest point of the roof. For this purpose, the “level 
of the eaves” shall mean the highest level where the plane of the roof intersects the plane 
of the outside wall on a side containing the eaves, but at no time shall this level be lower 
than the floor level of the uppermost story or attic. 

 
(c) A roof appurtenance, as defined under 10.517, shall not be included in the determination 

of building height. 
 

(d) To determine building height outside a Character or Gateway District, the measurements 
between the lower and upper reference points shall be taken at least every 5 feet around the 
entire perimeter of the building. Within a Character or Gateway District, the measurements 
shall be taken at least every 5 feet along the building façade that is closet to any lot line on 
a street or a public place.  An average is calculated from these measurements and the 
average shall be the building’s height for purposes of this Ordinance. 

 
 

(See also: existing and finished grade plane, parapet wall and penthouse) 
 
 

  

Commented [NJC12]:  
Purpose – To clarify and differentiate how building height is 
measured between a flat- and hip-topped (or sloped) 
mansard roof. 
Comment – Encourages hip-topped mansard roofs. 

Commented [NJC13]:  
Purpose – Remove redundancy between the rooftop 
appurtenances and the calculation of building height. 
Comment – Building height will refer to the modified 
dimensional requirements for rooftop appurtenances under 
Section 10.517. 

Commented [NJC14]:  
Purpose – Revise the building height measurement to the 
lot line(s) adjoining a street or public place. 
Comment – Building height is differentiated between a 
Character and Gateway District and all other zoning 
districts. 

Commented [NJC15]:  
Purpose – To remove the diagram to avoid confusion on 
how building height is determined. 
Comment – Although the diagram is still applicable to 
buildings outside the Character or Gateway Districts it will 
likely confuse readers and complicate administration of the 
building height.  Section a) and b) above outline how 
building height is measured. 
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10.517 Roof Appurtenances and Other Rooftop Features 

10.517.10 A roof appurtenance may exceed the maximum allowed structure height for the zoning 
district by up to the additional height allowed in Section 10.521 or Section 10.531, as 
applicable, subject to the provisions of Section 10.517.  

 
10.517.20 In the Character Districts and Gateway Neighborhood Mixed Use Districts, features for 

rooftop access and use may exceed the maximum allowed structure height for the zoning 
district as follows: 

 
10.517.21 A penthouse is permitted to exceed the maximum building height when 

located on a building no greater than 4 stories in height. An elevator or 
stairwell enclosure providing rooftop or penthouse access may extend an 
additional 5 feet above the allowed appurtenance height, whichever is 
greater, provided that it is set back at least 25 feet from all edges of the roof 
and that the combined area of all such enclosures shall not exceed 300 square 
feet in area. 

 
10.517.22 .  Uninhabitable roof appurtenances such as mechanical equipment and 

screens, or other similar roof appurtenances may extend up to the height 
allowed for rooftop appurtenances or 8 feet, whichever is higher, provided 
that all such features shall be set back from all edges of the roof a distance of 
at least 20 feet. Decorative roof appurtenances such as a raised cornice, 
parapet walls, or other uninhabitable tower elements are permitted to be 
located along the edge of the roof and shall be no greater than 8 feet in 
height.   

 
10.517.23 Railings around rooftop use areas may extend above the allowed structure 

height provided that they are less than 4 feet above the roof surface and are 
set back at least half their height from the edge of the roof. 

 
10.517.30 All roof appurtenances that exceed the allowed structure height for the zoning district 

shall not exceed 50 percent of the total roof area of the structure.. 
 

10.517.31 Solar energy panels shall not be subject to the 50 percent limitation. 
 
10.517.40 The area of roof appurtenances shall not be considered as part of the building’s gross 

floor area calculations.  
 

Commented [NJC16]:  
Purpose – To add the Character Districts to this section. 
Comment – The former Zoning Districts (CBA, CBB and 
MRO) that were replaced with the Character Districts 
previously allowed for rooftop appurtenances under Section 
10.520 and should have, like the Gateway Neighborhood 
Mixed Use District, been added into this section when 
originally adopted. 

Commented [NJC17]:  
Purpose – To allow for penthouses to be added to building 
up to 4 stories in height. 
Comment – A penthouse that meets the definition and 
dimensional controls will not be visible from a street or 
public place and will add architectural interest and value to 
the city’s skyline. 

Commented [NJC18]:  
Purpose – Refine the dimensional requirements for rooftop 
mechanical systems as well as decorative edge treatments. 
Comment – The 20 foot setback from the roof edge for 
mechanical equipment and screening or shelters will largely 
remove them from view from a street or public place. The 
decorative rooftop appurtenances will significantly add 
interest and needed architectural character to the roof edge 
of new buildings. 

Commented [NJC19]:  
Purpose – Reduce the setback requirements for railings 
from the roof edge. 
Comment – There is no overriding public purpose to require 
a railing be located 8 feet or more from the edge of a roof. 
Decorative railings are typically located along or near the 
edge of the roof. 

Commented [NJC20]:  
Purpose – Increase the percentage of the roof that can be 
used for rooftop appurtenances. 
Comment – The increase to 50% corresponds to the 
penthouse standards and past practice for mechanical and 
roof deck appurtenances. 
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