
   

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

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

 

September 16, 2024 
 
 
Peter Stith, Planning Manager 
City of Portsmouth Municipal Complex 
1 Junkins Avenue 
Portsmouth, New Hampshire 03801 
 
 
Re: Application for Technical Advisory Committee Review 

Assessor’s Map 222, Lot 11 
 550 Sagamore Avenue 
 Altus Project No. 5591 
  
Dear Peter, 
 
On behalf of Green and Company (Green), Altus Engineering, LLC (Altus) is pleased to submit 
an application for Subdivision and Site Plan Review to the City of Portsmouth Technical Advisory 
Committee.  Green has an agreement to purchase the property located at 550 Sagamore Avenue 
from The Frances E. Mouflouze Revocable Trust of 2015.  They are proposing to raze the existing 
single-family residence and construct a private roadway to serve three new homes on individual 
house lots. 
 
The parcel is 1.44-acres.  The parcel lies within the Single Resident B Zoning District which has 
a minimum 15,000 SF lot size requirement.  By area, the parcel can support 4-homes.  Multiple 
dwelling units on a lot is not permitted in the zone.  The current Owner applied for variances on 
two occasions to allow 4 then 3 dwelling units on the parcel without subdividing with the concept 
to preserve and protect the majority of the forested area.  The Board of Adjustment denied the 
variances in both scenarios leaving the only viable alternative to develop the parcel as a 
conventional subdivision. 
 
We have attended a TAC Work Session and the Planning Board for a Preliminary review.  Based 
on their input, we have prepared a full TAC application for the development of three single family 
residential house lots serviced from a 40-foot-wide private right-of-way with a 20-foot-wide paved 
surface roadway.  All of the lots will be accessed from the new private street.  A homeowner’s 
association will maintain the roadway and stormwater management system.  The lots will be 
serviced with municipal water and sewer. 
 
Also included in the application package is a conceptual subdivision plan that demonstrates that a 
50-foot right-of-way can be constructed with the same number of lots.  It is our opinion that a 
narrower road with a narrow private right-of-way is appropriate for the 3-lot subdivision.  
Additional supporting documentation is included in the waiver requests. 
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The proposal does not require any relief from the Zoning Ordinance.  It requires only three waivers 
from the Subdivision Regulations. 
 
There is a small, isolated wetland partially on the site.  It is approximately 1,096 SF in area.  It is 
not a vernal pool and is not considered a jurisdictional wetland that requires a buffer or triggers a 
conditional use permit.  We are not proposing to impact the wetland. 
 
Enclosed please find the following for consideration at the October 1st Planning Board meeting: 
 
Application Plan Package including: 

 Cover Sheet 
 Existing Conditions Survey Plan 
 Subdivision Plan 
 Site Plan 
 Utilities Plan 
 Roadway Plan and Profile 
 Grading and Drainage Plan 
 Site Distance Plan 
 Fire Truck Turning Plan 
 Detail Sheets (6-sheets) 
 Landscape Plan 

 
Viewpoint application (filed on-line only) 
Application fee check (filed on-line only) 
Subdivision Application checklist  
Site Plan Review Application checklist 
Drainage Study 
Stormwater Inspection and Maintenance Manual 
Wetlands Report by Joseph Noel, CWS 
Conceptual Subdivision Demonstration Plan (50-foot ROW and 32-foot-wide roadway) 
Waiver requests 

 
As always, Altus looks forward to working with City staff.  Please feel free to call or email me 
directly should you have any questions or need any additional information in advance of the 
meeting. 
 
Sincerely, 
 
ALTUS ENGINEERING, LLC 

 
Enclosures 
 
eCopy:  Michael Green 
   Jenna Green 
wde/5591.00 9-16-24 cvr ltr.docx 
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City of Portsmouth
Department of Public Works
Parking Division
Traffic Engineering

Station ID: Sagamore Ave South of Sagamore
Court Entrance

1

Direction: SB, 1
8/10/2024

0 - 3 MPH
> 3 - 6
MPH

> 6 - 9
MPH

> 9 - 12
MPH

> 12 - 15
MPH

> 15 - 18
MPH

> 18 - 21
MPH

> 21 - 24
MPH

> 24 - 27
MPH

> 27 - 30
MPH

> 30 - 33
MPH

> 33 - 36
MPH

> 36 - 39
MPH > 39 MPH

85th
Time %ile

12:00 AM * * * * * * * * * * * * * * *
1:00 0 0 0 0 0 0 0 2 0 3 3 2 1 1 34
2:00 0 0 0 0 0 0 0 0 0 2 0 1 1 0 36
3:00 0 0 0 0 0 0 0 0 1 0 1 0 0 0 28
4:00 0 0 0 0 0 0 0 0 0 2 1 0 0 0 30
5:00 0 0 0 0 0 0 0 0 3 5 2 0 2 0 31
6:00 0 0 0 0 0 0 2 4 6 12 7 7 4 0 34
7:00 0 0 0 0 1 2 1 5 10 29 34 14 5 0 32
8:00 0 0 0 0 1 2 4 6 32 60 48 18 7 1 31
9:00 0 0 0 0 2 4 5 24 59 78 61 27 1 1 31

10:00 0 0 0 1 1 2 8 16 50 111 84 24 4 0 30
11:00 0 0 2 4 8 7 16 30 66 106 84 21 3 1 30

12:00 PM 0 0 0 0 4 4 0 20 55 120 99 35 8 0 31
1:00 0 0 0 1 1 5 7 22 78 138 82 32 5 1 31
2:00 0 0 0 0 3 1 7 37 88 126 92 47 8 1 31
3:00 0 0 0 2 0 1 15 44 131 133 81 22 11 0 30
4:00 0 0 1 1 1 8 11 20 71 155 105 42 8 0 31
5:00 0 0 0 1 2 2 9 20 67 146 96 35 5 3 31
6:00 0 0 0 3 0 2 12 22 58 191 105 24 5 1 31
7:00 0 0 0 0 1 1 1 15 70 101 73 30 4 0 31
8:00 0 0 0 1 0 1 5 25 73 78 36 19 8 0 31
9:00 0 0 0 0 0 2 7 18 38 68 34 12 2 0 30

10:00 0 0 0 0 0 2 0 6 17 33 28 8 4 0 31
11:00 0 0 0 0 1 0 1 3 9 23 21 7 3 1 32
Total 0 0 3 14 26 46 111 339 982 1720 1177 427 99 11 718



City of Portsmouth
Department of Public Works
Parking Division
Traffic Engineering

Station ID: Sagamore Ave South of Sagamore
Court Entrance

2

Direction: SB, 1
8/11/2024

0 - 3 MPH
> 3 - 6
MPH

> 6 - 9
MPH

> 9 - 12
MPH

> 12 - 15
MPH

> 15 - 18
MPH

> 18 - 21
MPH

> 21 - 24
MPH

> 24 - 27
MPH

> 27 - 30
MPH

> 30 - 33
MPH

> 33 - 36
MPH

> 36 - 39
MPH > 39 MPH

85th
Time %ile

12:00 AM 0 0 0 0 0 0 0 2 5 7 8 7 1 2 0
1:00 * * * * * * * * * * * * * * *
2:00 * * * * * * * * * * * * * * *
3:00 * * * * * * * * * * * * * * *
4:00 * * * * * * * * * * * * * * *
5:00 * * * * * * * * * * * * * * *
6:00 * * * * * * * * * * * * * * *
7:00 * * * * * * * * * * * * * * *
8:00 * * * * * * * * * * * * * * *
9:00 * * * * * * * * * * * * * * *

10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *

12:00 PM * * * * * * * * * * * * * * *
1:00 * * * * * * * * * * * * * * *
2:00 * * * * * * * * * * * * * * *
3:00 * * * * * * * * * * * * * * *
4:00 * * * * * * * * * * * * * * *
5:00 * * * * * * * * * * * * * * *
6:00 * * * * * * * * * * * * * * *
7:00 * * * * * * * * * * * * * * *
8:00 * * * * * * * * * * * * * * *
9:00 * * * * * * * * * * * * * * *

10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *
Total 0 0 0 0 0 0 0 2 5 7 8 7 1 2 0
Stats Percentile 15th 50th 85th 95th

Speed 24 28 32 34
Mean Speed (Average) 29.0

10 MPH Pace Speed 25-34
Number in Pace 4027
Percent in Pace 81.0%

Number > 45 MPH 0
Percent > 45 MPH 0.0%

Grand Total 0 0 3 14 26 46 111 341 987 1727 1185 434 100 13 718



City of Portsmouth
Department of Public Works
Parking Division
Traffic Engineering

Station ID: Sagamore Ave South of Sagamore
Court Entrance

3

Direction: NB, 2
8/10/2024

0 - 3 MPH
> 3 - 6
MPH

> 6 - 9
MPH

> 9 - 12
MPH

> 12 - 15
MPH

> 15 - 18
MPH

> 18 - 21
MPH

> 21 - 24
MPH

> 24 - 27
MPH

> 27 - 30
MPH

> 30 - 33
MPH

> 33 - 36
MPH

> 36 - 39
MPH > 39 MPH

85th
Time %ile

12:00 AM * * * * * * * * * * * * * * *
1:00 0 0 0 0 0 0 0 0 2 6 4 2 1 0 34
2:00 0 0 0 0 0 0 0 1 0 1 1 0 0 0 36
3:00 0 0 0 0 0 0 0 0 0 2 0 0 0 0 28
4:00 0 0 0 0 0 0 0 0 1 2 0 0 0 0 30
5:00 0 0 0 0 0 0 0 1 3 4 2 0 0 0 31
6:00 0 0 0 0 0 0 1 7 16 14 6 1 2 0 34
7:00 0 0 0 0 0 0 3 14 34 29 11 4 0 0 32
8:00 0 0 0 0 0 2 4 21 62 50 17 0 0 0 31
9:00 0 0 0 0 1 10 14 52 105 66 15 7 0 1 31

10:00 0 0 0 0 0 5 19 59 116 93 34 5 1 1 30
11:00 0 0 0 2 2 5 14 47 144 134 50 5 3 0 30

12:00 PM 0 0 0 1 1 3 15 52 140 126 47 13 2 0 31
1:00 0 0 0 0 0 8 10 51 148 101 41 9 1 0 31
2:00 0 0 0 0 0 2 10 56 112 102 25 6 0 0 31
3:00 0 0 0 0 2 3 14 51 129 92 31 4 0 2 30
4:00 0 0 0 0 0 6 13 71 123 95 27 7 2 0 31
5:00 0 0 0 1 0 2 8 62 109 78 28 1 2 0 31
6:00 0 0 0 0 2 1 5 30 116 66 28 5 0 0 31
7:00 0 0 0 0 1 3 4 37 88 73 25 4 0 0 31
8:00 0 0 0 1 0 0 5 31 71 58 12 6 3 0 31
9:00 0 0 0 0 0 1 4 21 55 49 13 1 0 0 30

10:00 0 0 0 0 0 1 7 13 40 31 19 1 1 1 31
11:00 0 0 0 0 0 0 0 4 10 24 16 1 1 0 32
Total 0 0 0 5 9 52 150 681 1624 1296 452 82 19 5 718



City of Portsmouth
Department of Public Works
Parking Division
Traffic Engineering

Station ID: Sagamore Ave South of Sagamore
Court Entrance

4

Direction: NB, 2
8/11/2024

0 - 3 MPH
> 3 - 6
MPH

> 6 - 9
MPH

> 9 - 12
MPH

> 12 - 15
MPH

> 15 - 18
MPH

> 18 - 21
MPH

> 21 - 24
MPH

> 24 - 27
MPH

> 27 - 30
MPH

> 30 - 33
MPH

> 33 - 36
MPH

> 36 - 39
MPH > 39 MPH

85th
Time %ile

12:00 AM 0 0 0 0 0 0 0 2 8 9 7 3 0 0 0
1:00 * * * * * * * * * * * * * * *
2:00 * * * * * * * * * * * * * * *
3:00 * * * * * * * * * * * * * * *
4:00 * * * * * * * * * * * * * * *
5:00 * * * * * * * * * * * * * * *
6:00 * * * * * * * * * * * * * * *
7:00 * * * * * * * * * * * * * * *
8:00 * * * * * * * * * * * * * * *
9:00 * * * * * * * * * * * * * * *

10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *

12:00 PM * * * * * * * * * * * * * * *
1:00 * * * * * * * * * * * * * * *
2:00 * * * * * * * * * * * * * * *
3:00 * * * * * * * * * * * * * * *
4:00 * * * * * * * * * * * * * * *
5:00 * * * * * * * * * * * * * * *
6:00 * * * * * * * * * * * * * * *
7:00 * * * * * * * * * * * * * * *
8:00 * * * * * * * * * * * * * * *
9:00 * * * * * * * * * * * * * * *

10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *
Total 0 0 0 0 0 0 0 2 8 9 7 3 0 0 0
Stats Percentile 15th 50th 85th 95th

Speed 23 26 29 31
Mean Speed (Average) 26.9

10 MPH Pace Speed 22-31
Number in Pace 3761
Percent in Pace 86.0%

Number > 45 MPH 0
Percent > 45 MPH 0.0%

Grand Total 0 0 0 5 9 52 150 683 1632 1305 459 85 19 5 718



City of Portsmouth
Department of Public Works
Parking Division
Traffic Engineering

Station ID: Sagamore Ave South of Sagamore
Court Entrance

5

Direction: Combined
8/10/2024

0 - 3 MPH
> 3 - 6
MPH

> 6 - 9
MPH

> 9 - 12
MPH

> 12 - 15
MPH

> 15 - 18
MPH

> 18 - 21
MPH

> 21 - 24
MPH

> 24 - 27
MPH

> 27 - 30
MPH

> 30 - 33
MPH

> 33 - 36
MPH

> 36 - 39
MPH > 39 MPH

85th
Time %ile

12:00 AM * * * * * * * * * * * * * * *
1:00 0 0 0 0 0 0 0 2 2 9 7 4 2 1 34
2:00 0 0 0 0 0 0 0 1 0 3 1 1 1 0 36
3:00 0 0 0 0 0 0 0 0 1 2 1 0 0 0 28
4:00 0 0 0 0 0 0 0 0 1 4 1 0 0 0 30
5:00 0 0 0 0 0 0 0 1 6 9 4 0 2 0 31
6:00 0 0 0 0 0 0 3 11 22 26 13 8 6 0 34
7:00 0 0 0 0 1 2 4 19 44 58 45 18 5 0 32
8:00 0 0 0 0 1 4 8 27 94 110 65 18 7 1 31
9:00 0 0 0 0 3 14 19 76 164 144 76 34 1 2 31

10:00 0 0 0 1 1 7 27 75 166 204 118 29 5 1 30
11:00 0 0 2 6 10 12 30 77 210 240 134 26 6 1 30

12:00 PM 0 0 0 1 5 7 15 72 195 246 146 48 10 0 31
1:00 0 0 0 1 1 13 17 73 226 239 123 41 6 1 31
2:00 0 0 0 0 3 3 17 93 200 228 117 53 8 1 31
3:00 0 0 0 2 2 4 29 95 260 225 112 26 11 2 30
4:00 0 0 1 1 1 14 24 91 194 250 132 49 10 0 31
5:00 0 0 0 2 2 4 17 82 176 224 124 36 7 3 31
6:00 0 0 0 3 2 3 17 52 174 257 133 29 5 1 31
7:00 0 0 0 0 2 4 5 52 158 174 98 34 4 0 31
8:00 0 0 0 2 0 1 10 56 144 136 48 25 11 0 31
9:00 0 0 0 0 0 3 11 39 93 117 47 13 2 0 30

10:00 0 0 0 0 0 3 7 19 57 64 47 9 5 1 31
11:00 0 0 0 0 1 0 1 7 19 47 37 8 4 1 32
Total 0 0 3 19 35 98 261 1020 2606 3016 1629 509 118 16 718



City of Portsmouth
Department of Public Works
Parking Division
Traffic Engineering

Station ID: Sagamore Ave South of Sagamore
Court Entrance

6

Direction: Combined
8/11/2024

0 - 3 MPH
> 3 - 6
MPH

> 6 - 9
MPH

> 9 - 12
MPH

> 12 - 15
MPH

> 15 - 18
MPH

> 18 - 21
MPH

> 21 - 24
MPH

> 24 - 27
MPH

> 27 - 30
MPH

> 30 - 33
MPH

> 33 - 36
MPH

> 36 - 39
MPH > 39 MPH

85th
Time %ile

12:00 AM 0 0 0 0 0 0 0 4 13 16 15 10 1 2 0
1:00 * * * * * * * * * * * * * * *
2:00 * * * * * * * * * * * * * * *
3:00 * * * * * * * * * * * * * * *
4:00 * * * * * * * * * * * * * * *
5:00 * * * * * * * * * * * * * * *
6:00 * * * * * * * * * * * * * * *
7:00 * * * * * * * * * * * * * * *
8:00 * * * * * * * * * * * * * * *
9:00 * * * * * * * * * * * * * * *

10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *

12:00 PM * * * * * * * * * * * * * * *
1:00 * * * * * * * * * * * * * * *
2:00 * * * * * * * * * * * * * * *
3:00 * * * * * * * * * * * * * * *
4:00 * * * * * * * * * * * * * * *
5:00 * * * * * * * * * * * * * * *
6:00 * * * * * * * * * * * * * * *
7:00 * * * * * * * * * * * * * * *
8:00 * * * * * * * * * * * * * * *
9:00 * * * * * * * * * * * * * * *

10:00 * * * * * * * * * * * * * * *
11:00 * * * * * * * * * * * * * * *
Total 0 0 0 0 0 0 0 4 13 16 15 10 1 2 0
Stats Percentile 15th 50th 85th 95th

Speed 23 27 31 33
Mean Speed (Average) 28.0

10 MPH Pace Speed 24-33
Number in Pace 7603
Percent in Pace 81.0%

Number > 45 MPH 0
Percent > 45 MPH 0.0%

Grand Total 0 0 3 19 35 98 261 1024 2619 3032 1644 519 119 18 718



City of Portsmouth, New Hampshire

Subdivision Application Checklist

The Frances E. Mouflouze Revoc. Trust of 2015 9-16-24

Green and Company

603-501-8455 jenna@greenandcompany.com

550 Sagamore Avenue 222 11

11

completed on line
submitted on line

cover sheet



Subdivision Plan

Subdivision Plan

Subdivision Plan

Subdivision Plan

Subdivision Plan

Subdivision Plan



Existing conditions
survey, watershed plans

Site Plan, Utilities Plan,
Grading Plan, Plan and
Profile

Grading Plan, Plan and
Profile

NA

Existing Condtiions
Survey, Grading Plan



Cover Sheet

NA - noted on Existing
Conditions Survey Plan

Subdivision Plan



Subdivision Plan
Existing Conditions
Survey
Grading Plan

Subdivision Plan
Subdivision Plan
NA
Plan and Profile
Plan and Profile
Plan and Profile
NA
Plan and Profile
NA
Plan and Profile
NA
Plan and Profile
Plan and Profile
Plan and Profile
Site Plan
Site Plan
NA
NA
Plan and Profile
Site Plan

Site Plan

Site Plan

Grading Plan

Utilities Plan

Utilities Plan

Utilities Plan and
notes, Detail sheets

NA

NA

Grading Plan
NA
NA
Landscape Plan

NOT in a flood hazard
zone



utilities plan - water line note
Homeowners association

Subdivision Plan

Existing Condtions Survey

to be provided

Plans and details along
with notes support
compliance with the
regulations

Drainage Study provided in
submission package.

Construction notes and
details require

Design criteria is included on
the utilities plan. lift station

not required.
materials and construction
standards shown on the

Utilities Plan and site
work detail sheets

9-16-24



Site Plan Application Checklist/December 2020 Page 1 of 6

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

The Frances E. Mouflouze Revoc Trust of 2015 9-16-24

Green and Company

603-501-8455 222
11

x
Completed on line

X

Submitted on line with 
one hard copy

X Application package

X to be determined

X Site plans and cover sheet



Site Plan Application Checklist/December 2020 Page 2 of 6

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

X Cover sheet, 
application materials

X
Existing conditions
survey

X
Cover sheet

X
Existing conditions survey

X utilities plan

X

X

X
Existing conditions 
survey

X

X
Existing conditions survey

X Existing conditions survey

X All sheets in title block

X

X Existing conditions survey



Site Plan Application Checklist/December 2020 Page 3 of 6

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.

X

Survey plan and notes

X
Site Plan
elevations not provided

X
Site plan

X
Site plan, landscape plan

X
Utilities plan

X Utilites Plan



Site Plan Application Checklist/December 2020 Page 4 of 6

 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.

X
Utilities Plan

X Plan note, site plan

X Grading and Erosion
Control plan

X
None provided

X no lighting proposed

X
Landscape plan

X
Grading and Erosion
Control Plan

X
Site Plan

X
Subdivision Plan

X

NA

X

NA
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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)

X
In waiver request

X See green statement

X not in a well head protection
area or aquifer

X Grading and Erosion
Control Plan

X With drainage study

X
Cover sheet and 
subdivision plan

X included in application
package.
Residential wastewater
generated
Traffic counts noted
in waiver request
noise - residential 
subdivision - na
erosion control plan
in plan package,
no special studies 
required
Wetland report in 
application package

X to be provided



Site Plan Application Checklist/December 2020 Page 6 of 6

Final Site Plan Approval Required Information

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

Waiver
Requested

 A list of any required state and federal permit applications required
for the project and the status of same.
(2.5.3.2E)

 A note shall be provided on the Site Plan stating: “All conditions on
this Plan shall remain in effect in perpetuity pursuant to the
requirements of the Site Plan Review Regulations.”
(2.5.4.2E)

N/A

 For site plans that involve land designated as “Special Flood Hazard
Areas” (SFHA) by the National Flood Insurance Program (NFIP)
confirmation that all necessary permits have been received from
those governmental agencies from which approval is required by
Federal or State law, including Section 404 of the Federal Water
Pollution Control Act Amendments of 1972, 33 U.S.C. 1334.
(2.5.4.2F)

 Plan sheets submitted for recording shall include the following
notes:

a. “This Site Plan shall be recorded in the Rockingham County
Registry of Deeds.”

b. “All improvements shown on this Site Plan shall be
constructed and maintained in accordance with the Plan by
the property owner and all future property owners. No
changes shall be made to this Site Plan without the express
approval of the Portsmouth Planning Director.”

(2.13.3)

N/A

Applicant’s Signature: ______________________________________ Date: ___________________________

X

No Federal permits req'd.

X
on Site Plan

X

NA

X

NA

9-16-24
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PROJECT DESCRIPTION 
 
 
Green & Company is proposing to construct a 3-lot residential development located at 550 
Sagamore Ave Portsmouth, New Hampshire.  The 1.53-acre property is identified as Tax Map 
222, Lot 11 and is located in the Single Residence-Residence B District.  The site is currently 
developed as a single-family residence.  Access to the development site is via a driveway coming 
off Sagamore Ave.  
 
The proposed project will construct a new 3 lot subdivision serviced by municipal water and 
sewer and paved roadway together with associated stormwater infrastructure. Stormwater 
treatment measures include 3 bioretention ponds.  Pretreatment will be provided by catch basins 
with deep sumps and grease hoods.  The proposed stormwater management system will reduce 
peak flows as well as treat runoff from the site’s impervious areas prior to leaving the site.  
 
 
Site Soils/Wetlands 
 
Joseph W. Noel, Wetland Scientist, completed an on-site inspection on May 10, 2024, and 
identified a small pocket of wetland. Based off data from the USDA National Resources 
Conservation Service Web Soil Survey, the site sits on 140B Chatfield-Hollis-Canton complex 
and 799 Urban land-Canton complex soils.  Altus recognizes these soils as HSG C except for the 
wetland which we categorized as HSG D based on poor infiltration capacity.  
 
 
Pre-Development (Existing Conditions) 
 
The site currently features a single-family home with a deck and paved driveway.  Stormwater 
drains into catch basins connected to the city drainage network.  The site generally slopes in a 
westerly direction towards Sagamore Avenue.  Hydrology is characterized by four existing 
subcatchments as delineated on the accompanying “Pre-Development Watershed Plan”.  Site 
runoff was analyzed at four points of analysis (POA). POA #1 is in the southwest corner along 
Sagamore Ave, POA #2 is in the southeast corner of the property, POA #3 is the wetland located 
in the northern central part of the property, and POA #4 is in the northeast corner of the property.   
 
 
 
 
 
 
 
 



 

 
ALTUS ENGINEERING   5591 – Green & Company – Drainage Analysis 
September 17, 2024                                                                                                                               Page 2 of 5 
 

 
Post-Development (Proposed Conditions) 
 
The site plan features three homes with driveways that are connected to a private cul-de-sac.   
 
The post-development conditions were analyzed at the same discharge point as the pre-
development conditions.  The post-development watersheds are delineated on the accompanying 
“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.  As 
shown on the attached Post-Development Watershed Plan, the site was divided into nine post-
development subcatchment areas.  The same points of analysis in the Pre-Development model 
were used for comparison of the Pre- and Post-development conditions.   
 
The Post-Development Watershed Plan illustrates the proposed stormwater management system.  
Site topography, existing features, proposed site improvements, proposed grading, drainage and 
erosion control measures are shown on the accompanying plans.  Recommended erosion control 
measures are based upon the December 2008 edition of the “New Hampshire Stormwater 
Manual Volumes 1 through 3” prepared by NHDES and Comprehensive Environmental, Inc. as 
amended.  
 
 
CALCULATION METHODS 
 
The drainage study was completed using the USDA SCS TR-20 Method within the HydroCAD 
Stormwater Modeling System.  Reservoir routing was performed with the Dynamic Storage 
Indication method with automated calculation of tailwater conditions.  A Type III 24-hour 
rainfall distribution was utilized in analyzing the data for the 2, 10, 25 and 50 year - 24-hour 
storm events using rainfall data provided by the Northeast Regional Climate Center (NRCC).  A 
time span of 0 to 30 hours was analyzed at 0.01-hour increments.  Percolation rates are from on-
site measurements with significant factors of safety or based on the rate through filter media.  
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Disclaimer 
 
Altus Engineering, notes that stormwater modeling is limited in its capacity to precisely predict 
peak rates of runoff and flood elevations.  Results should not be considered to represent actual 
storm events due to the number of variables and assumptions involved in the modeling effort.  
Surface roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) and times 
of concentration (Tc) are based on subjective field observations and engineering judgment using 
available data.  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) including saturation and frozen ground.  Also, higher water elevations than 
predicted by modeling could occur if drainage channels, closed drain systems or culverts are not 
maintained and/or become blocked by debris before and/or during a storm event as this will 
impact flow capacity of the structures.  Structures should be re-evaluated if future changes occur 
within relevant drainage areas in order to assess any required design modifications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
ALTUS ENGINEERING   5591 – Green & Company – Drainage Analysis 
September 17, 2024                                                                                                                               Page 4 of 5 
 

Drainage Analysis 
 
A complete summary of the drainage model is included in the appendix of this report.  The 
following table compares pre- and post-development peak rates at the Points of Analysis 
identified on the plans for the 2, 10, 25 and 50-year storm events:  
 

Stormwater Modeling Summary 
Peak Q (cfs) for Type III 24-Hour Storm Events 

 
As the above table demonstrates, the proposed peak rates of runoff at the point of analysis will be 
decreased from the existing conditions for all analyzed storm events.  
 
 
 
 
 
 
 
 
 
 

 2-Yr Storm 
(3.70 inch) 

10-Yr Storm 
(5.60 inch) 

25-Yr Storm 
(7.12 inch) 

50-Yr Storm 
(8.51 inch) 

POA #1      

Pre 0.85 1.63 2.27 2.85 

Post 0.76 1.33 1.77 2.76 

Change -0.09 -0.30 -0.50 -0.09 

POA #2      

Pre 0.52 1.17 1.74 2.29 

Post 0.30 0.73 1.07 1.36 

Change -0.22 -0.44 -0.67 -0.93 

POA #3      

Pre 0.76 1.62 2.36 3.05 

Post 0.15 0.30 0.42 0.53 

Change -0.61 -1.32 -1.94 -2.52 

POA #4     

Pre 0.06 0.12 0.19 0.24 

Post 0.05 0.12 0.18 0.23 

Change -0.01 0.00 -0.01 -0.01 
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CONCLUSION 
 
This proposed site redevelopment of property located at 550 Sagamore Avenue Portsmouth, New 
Hampshire will have minimal adverse effect on abutting properties and infrastructure as a result 
of stormwater runoff or siltation.  Post-construction peak rates of runoff from the site will be 
lower than the existing conditions for all analyzed storm events.  The new stormwater 
management system will also provide appropriate treatment to runoff from the proposed on-site 
impervious surfaces.  Appropriate steps will be taken to properly mitigate erosion and 
sedimentation through the use of temporary and permanent Best Management Practices for 
sediment and erosion control, including catch basins and 3 bioretention ponds. 
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Aerial Photo and USGS Map 
 
 
 
 
 
 
 
 
 
 
 
 
 



55
0 

S
ag

am
or

e 
A

ve
 

Le
ge

nd
   

 

20
0 

ft

N

➤➤

N



18,056

12,9881:

550 Sagamore Ave

Legend

Notes

Map Scale

© NH GRANIT, www.granit.unh.edu

Map Generated: 9/5/2024



 

            

 
Section 3 
 
Drainage Calculations 
 
Pre-Development 
2-Year, 24-Hour Summary 
10-Year, 24-Hour Complete 
25-Year, 24-Hour Summary 
50-Year, 24-Hour Summary 
 

 
 
 
 
 
 
 
 



1S

SW Corner

2S

SE Corner

3S

N Central

S4

NE Corner

POA 1

City System

POA 2

POA 2

POA 3

Wetland

POA 4

POA 4

Routing Diagram for 5591-PRE-072324
Prepared by Altus Engineering, Inc.,  Printed 9/11/2024

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

Subcat Reach Pond Link



Type III 24-hr  2 YEAR STORM Rainfall=3.70"5591-PRE-072324
  Printed  9/11/2024Prepared by Altus Engineering, Inc.

HydroCAD® 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=20,591 sf   28.55% Impervious   Runoff Depth>1.66"Subcatchment 1S: SW Corner
   Flow Length=184'   Tc=10.2 min   CN=80   Runoff=0.85 cfs  0.066 af

Runoff Area=19,204 sf   5.89% Impervious   Runoff Depth>1.09"Subcatchment 2S: SE Corner
   Flow Length=265'   Tc=9.1 min   UI Adjusted CN=71   Runoff=0.52 cfs  0.040 af

Runoff Area=24,871 sf   8.91% Impervious   Runoff Depth>1.26"Subcatchment 3S: N Central
   Flow Length=160'   Tc=10.6 min   CN=74   Runoff=0.76 cfs  0.060 af

Runoff Area=1,840 sf   4.29% Impervious   Runoff Depth>1.09"Subcatchment S4: NE Corner
   Flow Length=122'   Tc=6.0 min   CN=71   Runoff=0.06 cfs  0.004 af

   Inflow=0.85 cfs  0.066 afLink POA 1: City System
   Primary=0.85 cfs  0.066 af

   Inflow=0.52 cfs  0.040 afLink POA 2: POA 2
   Primary=0.52 cfs  0.040 af

   Inflow=0.76 cfs  0.060 afLink POA 3: Wetland
   Primary=0.76 cfs  0.060 af

   Inflow=0.06 cfs  0.004 afLink POA 4: POA 4
   Primary=0.06 cfs  0.004 af

Total Runoff Area = 1.527 ac   Runoff Volume = 0.169 af   Average Runoff Depth = 1.33"
86.01% Pervious = 1.313 ac     13.99% Impervious = 0.214 ac



1S

SW Corner

2S

SE Corner

3S

N Central

S4

NE Corner

POA 1

City System

POA 2

POA 2

POA 3

Wetland

POA 4

POA 4

Routing Diagram for 5591-PRE-072324
Prepared by Altus Engineering, Inc.,  Printed 9/11/2024

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

Subcat Reach Pond Link



5591-PRE-072324
  Printed  9/11/2024Prepared by Altus Engineering, Inc.

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

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.383 74 >75% Grass cover, Good, HSG C  (1S, 3S)
0.144 98 Paved parking, HSG C  (1S, 3S)
0.042 98 Roofs, HSG C  (1S, 3S)
0.028 98 Unconnected pavement, HSG C  (2S, S4)
0.912 70 Woods, Good, HSG C  (1S, 2S, 3S, S4)
0.018 79 Woods/grass comb., Good, HSG D  (3S)

1.527 75 TOTAL AREA



5591-PRE-072324
  Printed  9/11/2024Prepared by Altus Engineering, Inc.

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

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
1.509 HSG C 1S, 2S, 3S, S4
0.018 HSG D 3S
0.000 Other

1.527 TOTAL AREA



Type III 24-hr  10 YEAR STORM Rainfall=5.60"5591-PRE-072324
  Printed  9/11/2024Prepared by Altus Engineering, Inc.

HydroCAD® 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=20,591 sf   28.55% Impervious   Runoff Depth>3.20"Subcatchment 1S: SW Corner
   Flow Length=184'   Tc=10.2 min   CN=80   Runoff=1.63 cfs  0.126 af

Runoff Area=19,204 sf   5.89% Impervious   Runoff Depth>2.39"Subcatchment 2S: SE Corner
   Flow Length=265'   Tc=9.1 min   UI Adjusted CN=71   Runoff=1.17 cfs  0.088 af

Runoff Area=24,871 sf   8.91% Impervious   Runoff Depth>2.65"Subcatchment 3S: N Central
   Flow Length=160'   Tc=10.6 min   CN=74   Runoff=1.62 cfs  0.126 af

Runoff Area=1,840 sf   4.29% Impervious   Runoff Depth>2.39"Subcatchment S4: NE Corner
   Flow Length=122'   Tc=6.0 min   CN=71   Runoff=0.12 cfs  0.008 af

   Inflow=1.63 cfs  0.126 afLink POA 1: City System
   Primary=1.63 cfs  0.126 af

   Inflow=1.17 cfs  0.088 afLink POA 2: POA 2
   Primary=1.17 cfs  0.088 af

   Inflow=1.62 cfs  0.126 afLink POA 3: Wetland
   Primary=1.62 cfs  0.126 af

   Inflow=0.12 cfs  0.008 afLink POA 4: POA 4
   Primary=0.12 cfs  0.008 af

Total Runoff Area = 1.527 ac   Runoff Volume = 0.348 af   Average Runoff Depth = 2.73"
86.01% Pervious = 1.313 ac     13.99% Impervious = 0.214 ac



Type III 24-hr  10 YEAR STORM Rainfall=5.60"5591-PRE-072324
  Printed  9/11/2024Prepared by Altus Engineering, Inc.

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

Summary for Subcatchment 1S: SW Corner

Runoff = 1.63 cfs @ 12.15 hrs,  Volume= 0.126 af,  Depth> 3.20"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
739 98 Roofs, HSG C

5,139 98 Paved parking, HSG C
3,620 70 Woods, Good, HSG C

11,093 74 >75% Grass cover, Good, HSG C
20,591 80 Weighted Average
14,713 71.45% Pervious Area

5,878 28.55% Impervious Area

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

7.3 41 0.0488 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.23"

2.9 143 0.0139 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.2 184 Total

Subcatchment 1S: SW Corner

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s) 1

0

Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=20,591 sf
Runoff Volume=0.126 af

Runoff Depth>3.20"
Flow Length=184'

Tc=10.2 min
CN=80

1.63 cfs



Type III 24-hr  10 YEAR STORM Rainfall=5.60"5591-PRE-072324
  Printed  9/11/2024Prepared by Altus Engineering, Inc.

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

Summary for Subcatchment 2S: SE Corner

Runoff = 1.17 cfs @ 12.14 hrs,  Volume= 0.088 af,  Depth> 2.39"

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  10 YEAR STORM Rainfall=5.60"

Area (sf) CN Adj Description
1,132 98 Unconnected pavement, HSG C

18,072 70 Woods, Good, HSG C
19,204 72 71 Weighted Average, UI Adjusted
18,072 94.11% Pervious Area

1,132 5.89% Impervious Area
1,132 100.00% Unconnected

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

0.2 18 0.1000 1.87 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.23"

6.1 40 0.0750 0.11 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.23"

2.8 207 0.0628 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

9.1 265 Total

Subcatchment 2S: SE Corner

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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lo
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0

Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=19,204 sf
Runoff Volume=0.088 af

Runoff Depth>2.39"
Flow Length=265'

Tc=9.1 min
UI Adjusted CN=71

1.17 cfs
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Summary for Subcatchment 3S: N Central

Runoff = 1.62 cfs @ 12.15 hrs,  Volume= 0.126 af,  Depth> 2.65"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
1,071 98 Roofs, HSG C
1,145 98 Paved parking, HSG C

781 79 Woods/grass comb., Good, HSG D
16,267 70 Woods, Good, HSG C

5,607 74 >75% Grass cover, Good, HSG C
24,871 74 Weighted Average
22,655 91.09% Pervious Area

2,216 8.91% Impervious Area

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

9.4 97 0.0206 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.2 63 0.0317 0.89 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.6 160 Total

Subcatchment 3S: N Central

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=24,871 sf
Runoff Volume=0.126 af

Runoff Depth>2.65"
Flow Length=160'

Tc=10.6 min
CN=74

1.62 cfs
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Summary for Subcatchment S4: NE Corner

Runoff = 0.12 cfs @ 12.10 hrs,  Volume= 0.008 af,  Depth> 2.39"

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  10 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
79 98 Unconnected pavement, HSG C

1,761 70 Woods, Good, HSG C
1,840 71 Weighted Average
1,761 95.71% Pervious Area

79 4.29% Impervious Area
79 100.00% Unconnected

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

0.4 43 0.0814 2.05 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.23"

1.0 79 0.0696 1.32 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.4 122 Total,  Increased to minimum Tc = 6.0 min

Subcatchment S4: NE Corner

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=1,840 sf
Runoff Volume=0.008 af

Runoff Depth>2.39"
Flow Length=122'

Tc=6.0 min
CN=71

0.12 cfs
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Summary for Link POA 1: City System

Inflow Area = 0.473 ac, 28.55% Impervious,  Inflow Depth > 3.20"    for  10 YEAR STORM event
Inflow = 1.63 cfs @ 12.15 hrs,  Volume= 0.126 af
Primary = 1.63 cfs @ 12.15 hrs,  Volume= 0.126 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 1: City System

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (
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0

Inflow Area=0.473 ac
1.63 cfs

1.63 cfs
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Summary for Link POA 2: POA 2

Inflow Area = 0.441 ac, 5.89% Impervious,  Inflow Depth > 2.39"    for  10 YEAR STORM event
Inflow = 1.17 cfs @ 12.14 hrs,  Volume= 0.088 af
Primary = 1.17 cfs @ 12.14 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 2: POA 2

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.441 ac
1.17 cfs

1.17 cfs
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Summary for Link POA 3: Wetland

Inflow Area = 0.571 ac, 8.91% Impervious,  Inflow Depth > 2.65"    for  10 YEAR STORM event
Inflow = 1.62 cfs @ 12.15 hrs,  Volume= 0.126 af
Primary = 1.62 cfs @ 12.15 hrs,  Volume= 0.126 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 3: Wetland

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.571 ac
1.62 cfs

1.62 cfs
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Summary for Link POA 4: POA 4

Inflow Area = 0.042 ac, 4.29% Impervious,  Inflow Depth > 2.39"    for  10 YEAR STORM event
Inflow = 0.12 cfs @ 12.10 hrs,  Volume= 0.008 af
Primary = 0.12 cfs @ 12.10 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 4: POA 4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.042 ac
0.12 cfs

0.12 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=20,591 sf   28.55% Impervious   Runoff Depth>4.51"Subcatchment 1S: SW Corner
   Flow Length=184'   Tc=10.2 min   CN=80   Runoff=2.27 cfs  0.178 af

Runoff Area=19,204 sf   5.89% Impervious   Runoff Depth>3.56"Subcatchment 2S: SE Corner
   Flow Length=265'   Tc=9.1 min   UI Adjusted CN=71   Runoff=1.74 cfs  0.131 af

Runoff Area=24,871 sf   8.91% Impervious   Runoff Depth>3.87"Subcatchment 3S: N Central
   Flow Length=160'   Tc=10.6 min   CN=74   Runoff=2.36 cfs  0.184 af

Runoff Area=1,840 sf   4.29% Impervious   Runoff Depth>3.56"Subcatchment S4: NE Corner
   Flow Length=122'   Tc=6.0 min   CN=71   Runoff=0.19 cfs  0.013 af

   Inflow=2.27 cfs  0.178 afLink POA 1: City System
   Primary=2.27 cfs  0.178 af

   Inflow=1.74 cfs  0.131 afLink POA 2: POA 2
   Primary=1.74 cfs  0.131 af

   Inflow=2.36 cfs  0.184 afLink POA 3: Wetland
   Primary=2.36 cfs  0.184 af

   Inflow=0.19 cfs  0.013 afLink POA 4: POA 4
   Primary=0.19 cfs  0.013 af

Total Runoff Area = 1.527 ac   Runoff Volume = 0.505 af   Average Runoff Depth = 3.97"
86.01% Pervious = 1.313 ac     13.99% Impervious = 0.214 ac
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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=20,591 sf   28.55% Impervious   Runoff Depth>5.75"Subcatchment 1S: SW Corner
   Flow Length=184'   Tc=10.2 min   CN=80   Runoff=2.85 cfs  0.226 af

Runoff Area=19,204 sf   5.89% Impervious   Runoff Depth>4.69"Subcatchment 2S: SE Corner
   Flow Length=265'   Tc=9.1 min   UI Adjusted CN=71   Runoff=2.29 cfs  0.172 af

Runoff Area=24,871 sf   8.91% Impervious   Runoff Depth>5.04"Subcatchment 3S: N Central
   Flow Length=160'   Tc=10.6 min   CN=74   Runoff=3.05 cfs  0.240 af

Runoff Area=1,840 sf   4.29% Impervious   Runoff Depth>4.70"Subcatchment S4: NE Corner
   Flow Length=122'   Tc=6.0 min   CN=71   Runoff=0.24 cfs  0.017 af

   Inflow=2.85 cfs  0.226 afLink POA 1: City System
   Primary=2.85 cfs  0.226 af

   Inflow=2.29 cfs  0.172 afLink POA 2: POA 2
   Primary=2.29 cfs  0.172 af

   Inflow=3.05 cfs  0.240 afLink POA 3: Wetland
   Primary=3.05 cfs  0.240 af

   Inflow=0.24 cfs  0.017 afLink POA 4: POA 4
   Primary=0.24 cfs  0.017 af

Total Runoff Area = 1.527 ac   Runoff Volume = 0.655 af   Average Runoff Depth = 5.15"
86.01% Pervious = 1.313 ac     13.99% Impervious = 0.214 ac
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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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,081 sf   84.12% Impervious   Runoff Depth>2.86"Subcatchment 1-A: 1-A
   Flow Length=85'   Tc=6.0 min   CN=94   Runoff=0.31 cfs  0.022 af

Runoff Area=11,975 sf   18.20% Impervious   Runoff Depth>1.53"Subcatchment 1-B: 1-B
   Flow Length=141'   Tc=6.0 min   CN=78   Runoff=0.52 cfs  0.035 af

Runoff Area=11,060 sf   75.63% Impervious   Runoff Depth>2.68"Subcatchment 1-C: 1-C
   Tc=0.0 min   CN=92   Runoff=0.93 cfs  0.057 af

Runoff Area=4,604 sf   39.42% Impervious   Runoff Depth>1.89"Subcatchment 1-D: 1-D
   Flow Length=135'   Tc=6.0 min   CN=83   Runoff=0.25 cfs  0.017 af

Runoff Area=1,937 sf   49.72% Impervious   Runoff Depth>2.13"Subcatchment 1-E: 1-E
   Flow Length=106'   Tc=6.0 min   CN=86   Runoff=0.12 cfs  0.008 af

Runoff Area=21,196 sf   22.36% Impervious   Runoff Depth>1.59"Subcatchment 2-A: 2-A
   Flow Length=188'   Tc=8.1 min   CN=79   Runoff=0.90 cfs  0.065 af

Runoff Area=6,239 sf   0.48% Impervious   Runoff Depth>1.15"Subcatchment 2-B: 2-B
   Flow Length=228'   Tc=6.1 min   CN=72   Runoff=0.20 cfs  0.014 af

Runoff Area=3,476 sf   16.00% Impervious   Runoff Depth>1.53"Subcatchment 3: 3
   Flow Length=21'   Slope=0.2290 '/'   Tc=6.0 min   CN=78   Runoff=0.15 cfs  0.010 af

Runoff Area=1,768 sf   3.45% Impervious   Runoff Depth>1.15"Subcatchment 4: 4
   Flow Length=122'   Tc=7.2 min   CN=72   Runoff=0.05 cfs  0.004 af

Peak Elev=53.11'   Inflow=0.45 cfs  0.107 afPond 1-P: DMH P1
12.0"  Round Culvert  n=0.012  L=33.0'  S=0.0052 '/'   Outflow=0.45 cfs  0.107 af

Peak Elev=53.21'   Inflow=0.36 cfs  0.025 afPond 2-P: CB P2
12.0"  Round Culvert  n=0.012  L=4.0'  S=0.0050 '/'   Outflow=0.36 cfs  0.025 af

Peak Elev=53.29'   Inflow=0.12 cfs  0.008 afPond 3-P: CB-P3
12.0"  Round Culvert  n=0.012  L=23.0'  S=0.0052 '/'   Outflow=0.12 cfs  0.008 af

Peak Elev=61.62'  Storage=449 cf   Inflow=0.93 cfs  0.057 afPond 4-P: Cul-de-sac Raingarden
   Outflow=0.88 cfs  0.055 af

Peak Elev=58.93'  Storage=1,366 cf   Inflow=1.28 cfs  0.090 afPond 5-P: Front Raingarden
   Outflow=0.16 cfs  0.083 af

Peak Elev=58.55'  Storage=990 cf   Inflow=0.90 cfs  0.065 afPond 6-P: Southeast Raingarden
   Outflow=0.24 cfs  0.065 af

   Inflow=0.76 cfs  0.130 afLink POA 1: City Drainage System
   Primary=0.76 cfs  0.130 af
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   Inflow=0.30 cfs  0.078 afLink POA 2: (new Link)
   Primary=0.30 cfs  0.078 af

   Inflow=0.15 cfs  0.010 afLink POA 3: Wetland
   Primary=0.15 cfs  0.010 af

   Inflow=0.05 cfs  0.004 afLink POA 4: (new Link)
   Primary=0.05 cfs  0.004 af

Total Runoff Area = 1.523 ac   Runoff Volume = 0.231 af   Average Runoff Depth = 1.82"
66.62% Pervious = 1.015 ac     33.38% Impervious = 0.508 ac
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.874 74 >75% Grass cover, Good, HSG C  (1-A, 1-B, 1-C, 1-D, 1-E, 2-A, 2-B, 3, 4)
0.348 98 Paved parking, HSG C  (1-A, 1-B, 1-C, 1-D, 1-E, 2-A)
0.158 98 Roofs, HSG C  (1-B, 2-A, 3)
0.002 98 Unconnected pavement, HSG C  (2-B, 4)
0.123 70 Woods, Good, HSG C  (2-A, 2-B, 3, 4)
0.018 79 Woods/grass comb., Good, HSG D  (3)

1.523 82 TOTAL AREA



5591-POST-072624
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
1.505 HSG C 1-A, 1-B, 1-C, 1-D, 1-E, 2-A, 2-B, 3, 4
0.018 HSG D 3
0.000 Other

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

Runoff Area=4,081 sf   84.12% Impervious   Runoff Depth>4.62"Subcatchment 1-A: 1-A
   Flow Length=85'   Tc=6.0 min   CN=94   Runoff=0.49 cfs  0.036 af

Runoff Area=11,975 sf   18.20% Impervious   Runoff Depth>3.01"Subcatchment 1-B: 1-B
   Flow Length=141'   Tc=6.0 min   CN=78   Runoff=1.02 cfs  0.069 af

Runoff Area=11,060 sf   75.63% Impervious   Runoff Depth>4.42"Subcatchment 1-C: 1-C
   Tc=0.0 min   CN=92   Runoff=1.50 cfs  0.094 af

Runoff Area=4,604 sf   39.42% Impervious   Runoff Depth>3.50"Subcatchment 1-D: 1-D
   Flow Length=135'   Tc=6.0 min   CN=83   Runoff=0.45 cfs  0.031 af

Runoff Area=1,937 sf   49.72% Impervious   Runoff Depth>3.80"Subcatchment 1-E: 1-E
   Flow Length=106'   Tc=6.0 min   CN=86   Runoff=0.20 cfs  0.014 af

Runoff Area=21,196 sf   22.36% Impervious   Runoff Depth>3.11"Subcatchment 2-A: 2-A
   Flow Length=188'   Tc=8.1 min   CN=79   Runoff=1.74 cfs  0.126 af

Runoff Area=6,239 sf   0.48% Impervious   Runoff Depth>2.47"Subcatchment 2-B: 2-B
   Flow Length=228'   Tc=6.1 min   CN=72   Runoff=0.44 cfs  0.030 af

Runoff Area=3,476 sf   16.00% Impervious   Runoff Depth>3.01"Subcatchment 3: 3
   Flow Length=21'   Slope=0.2290 '/'   Tc=6.0 min   CN=78   Runoff=0.30 cfs  0.020 af

Runoff Area=1,768 sf   3.45% Impervious   Runoff Depth>2.47"Subcatchment 4: 4
   Flow Length=122'   Tc=7.2 min   CN=72   Runoff=0.12 cfs  0.008 af

Peak Elev=53.27'   Inflow=0.85 cfs  0.186 afPond 1-P: DMH P1
12.0"  Round Culvert  n=0.012  L=33.0'  S=0.0052 '/'   Outflow=0.85 cfs  0.186 af

Peak Elev=53.37'   Inflow=0.65 cfs  0.045 afPond 2-P: CB P2
12.0"  Round Culvert  n=0.012  L=4.0'  S=0.0050 '/'   Outflow=0.65 cfs  0.045 af

Peak Elev=53.41'   Inflow=0.20 cfs  0.014 afPond 3-P: CB-P3
12.0"  Round Culvert  n=0.012  L=23.0'  S=0.0052 '/'   Outflow=0.20 cfs  0.014 af

Peak Elev=61.67'  Storage=482 cf   Inflow=1.50 cfs  0.094 afPond 4-P: Cul-de-sac Raingarden
   Outflow=1.42 cfs  0.089 af

Peak Elev=59.58'  Storage=2,946 cf   Inflow=2.23 cfs  0.158 afPond 5-P: Front Raingarden
   Outflow=0.27 cfs  0.141 af

Peak Elev=59.15'  Storage=1,965 cf   Inflow=1.74 cfs  0.126 afPond 6-P: Southeast Raingarden
   Outflow=0.47 cfs  0.121 af

   Inflow=1.33 cfs  0.222 afLink POA 1: City Drainage System
   Primary=1.33 cfs  0.222 af
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   Inflow=0.73 cfs  0.150 afLink POA 2: (new Link)
   Primary=0.73 cfs  0.150 af

   Inflow=0.30 cfs  0.020 afLink POA 3: Wetland
   Primary=0.30 cfs  0.020 af

   Inflow=0.12 cfs  0.008 afLink POA 4: (new Link)
   Primary=0.12 cfs  0.008 af

Total Runoff Area = 1.523 ac   Runoff Volume = 0.427 af   Average Runoff Depth = 3.37"
66.62% Pervious = 1.015 ac     33.38% Impervious = 0.508 ac
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Summary for Subcatchment 1-A: 1-A

Runoff = 0.49 cfs @ 12.09 hrs,  Volume= 0.036 af,  Depth> 4.62"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
3,433 98 Paved parking, HSG C

648 74 >75% Grass cover, Good, HSG C
4,081 94 Weighted Average

648 15.88% Pervious Area
3,433 84.12% Impervious Area

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

0.3 21 0.0200 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.23"

0.5 64 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 85 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1-A: 1-A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=4,081 sf
Runoff Volume=0.036 af

Runoff Depth>4.62"
Flow Length=85'

Tc=6.0 min
CN=94

0.49 cfs
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Summary for Subcatchment 1-B: 1-B

Runoff = 1.02 cfs @ 12.09 hrs,  Volume= 0.069 af,  Depth> 3.01"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
2,140 98 Roofs, HSG C

39 98 Paved parking, HSG C
9,796 74 >75% Grass cover, Good, HSG C

11,975 78 Weighted Average
9,796 81.80% Pervious Area
2,179 18.20% Impervious Area

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

1.7 13 0.0250 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

0.5 128 0.0230 4.40 35.19 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 6.0 '/'  Top.W=14.00'
n= 0.035  Earth, dense weeds

2.2 141 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1-B: 1-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=11,975 sf
Runoff Volume=0.069 af

Runoff Depth>3.01"
Flow Length=141'

Tc=6.0 min
CN=78

1.02 cfs
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Summary for Subcatchment 1-C: 1-C

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.50 cfs @ 12.00 hrs,  Volume= 0.094 af,  Depth> 4.42"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
8,365 98 Paved parking, HSG C
2,695 74 >75% Grass cover, Good, HSG C

11,060 92 Weighted Average
2,695 24.37% Pervious Area
8,365 75.63% Impervious Area

Subcatchment 1-C: 1-C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=11,060 sf
Runoff Volume=0.094 af

Runoff Depth>4.42"
Tc=0.0 min

CN=92

1.50 cfs
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Summary for Subcatchment 1-D: 1-D

Runoff = 0.45 cfs @ 12.09 hrs,  Volume= 0.031 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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
1,815 98 Paved parking, HSG C
2,789 74 >75% Grass cover, Good, HSG C
4,604 83 Weighted Average
2,789 60.58% Pervious Area
1,815 39.42% Impervious Area

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

3.6 42 0.0430 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

0.4 36 0.0420 1.43 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 57 0.0550 4.76 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.2 135 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1-D: 1-D

Runoff
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=4,604 sf
Runoff Volume=0.031 af

Runoff Depth>3.50"
Flow Length=135'

Tc=6.0 min
CN=83

0.45 cfs
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Summary for Subcatchment 1-E: 1-E

Runoff = 0.20 cfs @ 12.09 hrs,  Volume= 0.014 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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
963 98 Paved parking, HSG C
974 74 >75% Grass cover, Good, HSG C

1,937 86 Weighted Average
974 50.28% Pervious Area
963 49.72% Impervious Area

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

0.3 20 0.0200 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.23"

0.3 86 0.0550 4.76 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 106 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1-E: 1-E

Runoff

Hydrograph
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=1,937 sf
Runoff Volume=0.014 af

Runoff Depth>3.80"
Flow Length=106'

Tc=6.0 min
CN=86

0.20 cfs
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Summary for Subcatchment 2-A: 2-A

Runoff = 1.74 cfs @ 12.12 hrs,  Volume= 0.126 af,  Depth> 3.11"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
4,185 98 Roofs, HSG C

555 98 Paved parking, HSG C
467 70 Woods, Good, HSG C

15,989 74 >75% Grass cover, Good, HSG C
21,196 79 Weighted Average
16,456 77.64% Pervious Area

4,740 22.36% Impervious Area

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

6.5 33 0.0060 0.08 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.0 38 0.0090 0.66 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 77 0.0130 3.21 16.07 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=1.00'  Z= 4.0 '/'  Top.W=9.00'
n= 0.035  Earth, dense weeds

0.2 40 0.0812 4.37 21.84 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 3.0 '/'  Top.W=8.00'
n= 0.069  Riprap, 6-inch

8.1 188 Total



Type III 24-hr  10 YEAR STORM Rainfall=5.60"5591-POST-072624
  Printed  9/13/2024Prepared by Altus Engineering, Inc.

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

Subcatchment 2-A: 2-A

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=21,196 sf
Runoff Volume=0.126 af

Runoff Depth>3.11"
Flow Length=188'

Tc=8.1 min
CN=79

1.74 cfs
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Summary for Subcatchment 2-B: 2-B

Runoff = 0.44 cfs @ 12.10 hrs,  Volume= 0.030 af,  Depth> 2.47"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
30 98 Unconnected pavement, HSG C

3,213 70 Woods, Good, HSG C
2,996 74 >75% Grass cover, Good, HSG C
6,239 72 Weighted Average
6,209 99.52% Pervious Area

30 0.48% Impervious Area
30 100.00% Unconnected

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

3.9 59 0.0680 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

2.2 169 0.0628 1.25 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 228 Total

Subcatchment 2-B: 2-B

Runoff

Hydrograph
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=6,239 sf
Runoff Volume=0.030 af

Runoff Depth>2.47"
Flow Length=228'

Tc=6.1 min
CN=72

0.44 cfs
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Summary for Subcatchment 3: 3

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 0.020 af,  Depth> 3.01"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
556 98 Roofs, HSG C
781 79 Woods/grass comb., Good, HSG D
609 70 Woods, Good, HSG C

1,530 74 >75% Grass cover, Good, HSG C
3,476 78 Weighted Average
2,920 84.00% Pervious Area

556 16.00% Impervious Area

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

1.1 21 0.2290 0.33 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.23"

1.1 21 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3: 3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=3,476 sf
Runoff Volume=0.020 af

Runoff Depth>3.01"
Flow Length=21'
Slope=0.2290 '/'

Tc=6.0 min
CN=78

0.30 cfs
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Summary for Subcatchment 4: 4

Runoff = 0.12 cfs @ 12.11 hrs,  Volume= 0.008 af,  Depth> 2.47"

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 YEAR STORM Rainfall=5.60"

Area (sf) CN Description
61 98 Unconnected pavement, HSG C

1,049 70 Woods, Good, HSG C
658 74 >75% Grass cover, Good, HSG C

1,768 72 Weighted Average
1,707 96.55% Pervious Area

61 3.45% Impervious Area
61 100.00% Unconnected

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

6.2 43 0.0814 0.12 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.23"

1.0 79 0.0696 1.32 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.2 122 Total

Subcatchment 4: 4

Runoff

Hydrograph
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Type III 24-hr
10 YEAR STORM Rainfall=5.60"

Runoff Area=1,768 sf
Runoff Volume=0.008 af

Runoff Depth>2.47"
Flow Length=122'

Tc=7.2 min
CN=72

0.12 cfs
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Summary for Pond 1-P: DMH P1

Inflow Area = 0.679 ac, 45.04% Impervious,  Inflow Depth > 3.29"    for  10 YEAR STORM event
Inflow = 0.85 cfs @ 12.10 hrs,  Volume= 0.186 af
Outflow = 0.85 cfs @ 12.10 hrs,  Volume= 0.186 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 12.10 hrs,  Volume= 0.186 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.27' @ 12.10 hrs
Flood Elev= 58.70'

Device Routing     Invert Outlet Devices
#1 Primary 52.72' 12.0"  Round Culvert   

L= 33.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.72' / 52.55'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.84 cfs @ 12.10 hrs  HW=53.27'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.84 cfs @ 2.78 fps)

Pond 1-P: DMH P1
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Inflow Area=0.679 ac
Peak Elev=53.27'

12.0"
Round Culvert

n=0.012
L=33.0'

S=0.0052 '/'

0.85 cfs
0.85 cfs
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Summary for Pond 2-P: CB P2

Inflow Area = 0.150 ac, 42.47% Impervious,  Inflow Depth > 3.59"    for  10 YEAR STORM event
Inflow = 0.65 cfs @ 12.09 hrs,  Volume= 0.045 af
Outflow = 0.65 cfs @ 12.09 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.65 cfs @ 12.09 hrs,  Volume= 0.045 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.37' @ 12.12 hrs
Flood Elev= 57.25'

Device Routing     Invert Outlet Devices
#1 Primary 52.84' 12.0"  Round Culvert   

L= 4.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.84' / 52.82'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.54 cfs @ 12.09 hrs  HW=53.36'  TW=53.26'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.54 cfs @ 1.92 fps)

Pond 2-P: CB P2

Inflow
Primary
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Inflow Area=0.150 ac
Peak Elev=53.37'

12.0"
Round Culvert

n=0.012
L=4.0'

S=0.0050 '/'

0.65 cfs
0.65 cfs
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Summary for Pond 3-P: CB-P3

Inflow Area = 0.044 ac, 49.72% Impervious,  Inflow Depth > 3.80"    for  10 YEAR STORM event
Inflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.014 af
Outflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.20 cfs @ 12.09 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.41' @ 12.15 hrs
Flood Elev= 57.35'

Device Routing     Invert Outlet Devices
#1 Primary 53.06' 12.0"  Round Culvert   

L= 23.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.06' / 52.94'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.11 cfs @ 12.09 hrs  HW=53.38'  TW=53.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.11 cfs @ 0.75 fps)

Pond 3-P: CB-P3
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Inflow Area=0.044 ac
Peak Elev=53.41'

12.0"
Round Culvert

n=0.012
L=23.0'

S=0.0052 '/'

0.20 cfs
0.20 cfs
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Summary for Pond 4-P: Cul-de-sac Raingarden

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.254 ac, 75.63% Impervious,  Inflow Depth > 4.42"    for  10 YEAR STORM event
Inflow = 1.50 cfs @ 12.00 hrs,  Volume= 0.094 af
Outflow = 1.42 cfs @ 12.02 hrs,  Volume= 0.089 af,  Atten= 6%,  Lag= 1.0 min
Primary = 1.42 cfs @ 12.02 hrs,  Volume= 0.089 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 61.67' @ 12.02 hrs   Surf.Area= 703 sf   Storage= 482 cf
Flood Elev= 62.00'   Surf.Area= 804 sf   Storage= 734 cf

Plug-Flow detention time= 46.3 min calculated for 0.089 af (95% of inflow)
Center-of-Mass det. time= 27.1 min ( 774.5 - 747.4 )

Volume Invert Avail.Storage Storage Description
#1 60.85' 1,016 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
60.85 486 0 0 486
61.00 522 76 76 524
62.00 804 658 734 820
62.30 1,084 282 1,016 1,102

Device Routing     Invert Outlet Devices
#1 Primary 58.35' 12.0"  Round Culvert   

L= 140.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.35' / 58.00'   S= 0.0025 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 61.50' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 58.35' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 60.85' 2.500 in/hr Exfiltration throguh Media over Wetted area   

  Phase-In= 0.01'   

Primary OutFlow  Max=1.36 cfs @ 12.02 hrs  HW=61.66'  TW=58.90'   (Dynamic Tailwater)
1=Culvert  (Passes 1.36 cfs of 4.49 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.32 cfs @ 1.31 fps)
3=Orifice/Grate  (Passes 0.04 cfs of 0.70 cfs potential flow)

4=Exfiltration throguh Media  (Exfiltration Controls 0.04 cfs)
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Pond 4-P: Cul-de-sac Raingarden
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Summary for Pond 5-P: Front Raingarden

Inflow Area = 0.529 ac, 45.77% Impervious,  Inflow Depth > 3.59"    for  10 YEAR STORM event
Inflow = 2.23 cfs @ 12.04 hrs,  Volume= 0.158 af
Outflow = 0.27 cfs @ 12.74 hrs,  Volume= 0.141 af,  Atten= 88%,  Lag= 42.0 min
Primary = 0.27 cfs @ 12.74 hrs,  Volume= 0.141 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 59.58' @ 12.74 hrs   Surf.Area= 2,966 sf   Storage= 2,946 cf
Flood Elev= 60.00'   Surf.Area= 3,734 sf   Storage= 4,357 cf

Plug-Flow detention time= 128.3 min calculated for 0.141 af (89% of inflow)
Center-of-Mass det. time= 91.5 min ( 871.6 - 780.1 )

Volume Invert Avail.Storage Storage Description
#1 58.00' 5,655 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
58.00 1,007 0 0 1,007
59.00 2,059 1,502 1,502 2,068
60.00 3,734 2,855 4,357 3,753
60.33 4,133 1,297 5,655 4,159

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 12.0"  Round Culvert   

L= 11.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.00' / 52.82'   S= 0.0164 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 59.83' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 55.50' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 58.00' 2.500 in/hr Exfiltration through Media over Wetted area   

  Phase-In= 0.01'   
#5 Device 1 58.65' 2.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.27 cfs @ 12.74 hrs  HW=59.58'  TW=53.06'   (Dynamic Tailwater)
1=Culvert  (Passes 0.27 cfs of 9.32 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  (Passes 0.17 cfs of 0.83 cfs potential flow)

4=Exfiltration through Media  (Exfiltration Controls 0.17 cfs)
5=Orifice/Grate  (Orifice Controls 0.10 cfs @ 4.42 fps)
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Pond 5-P: Front Raingarden
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Summary for Pond 6-P: Southeast Raingarden

Inflow Area = 0.487 ac, 22.36% Impervious,  Inflow Depth > 3.11"    for  10 YEAR STORM event
Inflow = 1.74 cfs @ 12.12 hrs,  Volume= 0.126 af
Outflow = 0.47 cfs @ 12.52 hrs,  Volume= 0.121 af,  Atten= 73%,  Lag= 24.2 min
Primary = 0.47 cfs @ 12.52 hrs,  Volume= 0.121 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 59.15' @ 12.52 hrs   Surf.Area= 1,840 sf   Storage= 1,965 cf
Flood Elev= 61.50'   Surf.Area= 3,495 sf   Storage= 5,496 cf

Plug-Flow detention time= 73.6 min calculated for 0.121 af (96% of inflow)
Center-of-Mass det. time= 57.6 min ( 844.5 - 786.8 )

Volume Invert Avail.Storage Storage Description
#1 57.75' 5,496 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
57.75 1,059 0 0 1,059
58.00 1,170 279 279 1,174
59.00 1,694 1,424 1,702 1,715
60.00 2,798 2,223 3,925 2,831
60.50 3,495 1,570 5,496 3,535

Device Routing     Invert Outlet Devices
#1 Primary 55.25' 12.0"  Round Culvert   

L= 16.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.25' / 55.17'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 60.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 55.25' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 3 57.75' 2.500 in/hr Exfiltration through Media over Wetted area   

  Phase-In= 0.01'   
#5 Device 1 58.25' 4.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.47 cfs @ 12.52 hrs  HW=59.15'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.47 cfs of 6.97 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  (Passes 0.11 cfs of 0.81 cfs potential flow)

4=Exfiltration through Media  (Exfiltration Controls 0.11 cfs)
5=Orifice/Grate  (Orifice Controls 0.36 cfs @ 4.12 fps)
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Pond 6-P: Southeast Raingarden
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Summary for Link POA 1: City Drainage System

Inflow Area = 0.773 ac, 49.78% Impervious,  Inflow Depth > 3.45"    for  10 YEAR STORM event
Inflow = 1.33 cfs @ 12.09 hrs,  Volume= 0.222 af
Primary = 1.33 cfs @ 12.09 hrs,  Volume= 0.222 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 1: City Drainage System
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Summary for Link POA 2: (new Link)

Inflow Area = 0.630 ac, 17.39% Impervious,  Inflow Depth > 2.86"    for  10 YEAR STORM event
Inflow = 0.73 cfs @ 12.12 hrs,  Volume= 0.150 af
Primary = 0.73 cfs @ 12.12 hrs,  Volume= 0.150 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 2: (new Link)
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Summary for Link POA 3: Wetland

Inflow Area = 0.080 ac, 16.00% Impervious,  Inflow Depth > 3.01"    for  10 YEAR STORM event
Inflow = 0.30 cfs @ 12.09 hrs,  Volume= 0.020 af
Primary = 0.30 cfs @ 12.09 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 3: Wetland
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Summary for Link POA 4: (new Link)

Inflow Area = 0.041 ac, 3.45% Impervious,  Inflow Depth > 2.47"    for  10 YEAR STORM event
Inflow = 0.12 cfs @ 12.11 hrs,  Volume= 0.008 af
Primary = 0.12 cfs @ 12.11 hrs,  Volume= 0.008 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link POA 4: (new Link)
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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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,081 sf   84.12% Impervious   Runoff Depth>6.02"Subcatchment 1-A: 1-A
   Flow Length=85'   Tc=6.0 min   CN=94   Runoff=0.63 cfs  0.047 af

Runoff Area=11,975 sf   18.20% Impervious   Runoff Depth>4.30"Subcatchment 1-B: 1-B
   Flow Length=141'   Tc=6.0 min   CN=78   Runoff=1.44 cfs  0.099 af

Runoff Area=11,060 sf   75.63% Impervious   Runoff Depth>5.83"Subcatchment 1-C: 1-C
   Tc=0.0 min   CN=92   Runoff=1.95 cfs  0.123 af

Runoff Area=4,604 sf   39.42% Impervious   Runoff Depth>4.85"Subcatchment 1-D: 1-D
   Flow Length=135'   Tc=6.0 min   CN=83   Runoff=0.61 cfs  0.043 af

Runoff Area=1,937 sf   49.72% Impervious   Runoff Depth>5.18"Subcatchment 1-E: 1-E
   Flow Length=106'   Tc=6.0 min   CN=86   Runoff=0.27 cfs  0.019 af

Runoff Area=21,196 sf   22.36% Impervious   Runoff Depth>4.41"Subcatchment 2-A: 2-A
   Flow Length=188'   Tc=8.1 min   CN=79   Runoff=2.44 cfs  0.179 af

Runoff Area=6,239 sf   0.48% Impervious   Runoff Depth>3.67"Subcatchment 2-B: 2-B
   Flow Length=228'   Tc=6.1 min   CN=72   Runoff=0.65 cfs  0.044 af

Runoff Area=3,476 sf   16.00% Impervious   Runoff Depth>4.30"Subcatchment 3: 3
   Flow Length=21'   Slope=0.2290 '/'   Tc=6.0 min   CN=78   Runoff=0.42 cfs  0.029 af

Runoff Area=1,768 sf   3.45% Impervious   Runoff Depth>3.66"Subcatchment 4: 4
   Flow Length=122'   Tc=7.2 min   CN=72   Runoff=0.18 cfs  0.012 af

Peak Elev=53.37'   Inflow=1.14 cfs  0.255 afPond 1-P: DMH P1
12.0"  Round Culvert  n=0.012  L=33.0'  S=0.0052 '/'   Outflow=1.14 cfs  0.255 af

Peak Elev=53.48'   Inflow=0.88 cfs  0.062 afPond 2-P: CB P2
12.0"  Round Culvert  n=0.012  L=4.0'  S=0.0050 '/'   Outflow=0.88 cfs  0.062 af

Peak Elev=53.51'   Inflow=0.27 cfs  0.019 afPond 3-P: CB-P3
12.0"  Round Culvert  n=0.012  L=23.0'  S=0.0052 '/'   Outflow=0.27 cfs  0.019 af

Peak Elev=61.70'  Storage=505 cf   Inflow=1.95 cfs  0.123 afPond 4-P: Cul-de-sac Raingarden
   Outflow=1.85 cfs  0.117 af

Peak Elev=59.91'  Storage=4,026 cf   Inflow=2.99 cfs  0.216 afPond 5-P: Front Raingarden
   Outflow=0.78 cfs  0.193 af

Peak Elev=59.62'  Storage=2,940 cf   Inflow=2.44 cfs  0.179 afPond 6-P: Southeast Raingarden
   Outflow=0.60 cfs  0.169 af

   Inflow=1.77 cfs  0.302 afLink POA 1: City Drainage System
   Primary=1.77 cfs  0.302 af
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   Inflow=1.07 cfs  0.213 afLink POA 2: (new Link)
   Primary=1.07 cfs  0.213 af

   Inflow=0.42 cfs  0.029 afLink POA 3: Wetland
   Primary=0.42 cfs  0.029 af

   Inflow=0.18 cfs  0.012 afLink POA 4: (new Link)
   Primary=0.18 cfs  0.012 af

Total Runoff Area = 1.523 ac   Runoff Volume = 0.594 af   Average Runoff Depth = 4.68"
66.62% Pervious = 1.015 ac     33.38% Impervious = 0.508 ac
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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 Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=4,081 sf   84.12% Impervious   Runoff Depth>7.30"Subcatchment 1-A: 1-A
   Flow Length=85'   Tc=6.0 min   CN=94   Runoff=0.75 cfs  0.057 af

Runoff Area=11,975 sf   18.20% Impervious   Runoff Depth>5.52"Subcatchment 1-B: 1-B
   Flow Length=141'   Tc=6.0 min   CN=78   Runoff=1.83 cfs  0.126 af

Runoff Area=11,060 sf   75.63% Impervious   Runoff Depth>7.11"Subcatchment 1-C: 1-C
   Tc=0.0 min   CN=92   Runoff=2.36 cfs  0.150 af

Runoff Area=4,604 sf   39.42% Impervious   Runoff Depth>6.11"Subcatchment 1-D: 1-D
   Flow Length=135'   Tc=6.0 min   CN=83   Runoff=0.76 cfs  0.054 af

Runoff Area=1,937 sf   49.72% Impervious   Runoff Depth>6.45"Subcatchment 1-E: 1-E
   Flow Length=106'   Tc=6.0 min   CN=86   Runoff=0.33 cfs  0.024 af

Runoff Area=21,196 sf   22.36% Impervious   Runoff Depth>5.63"Subcatchment 2-A: 2-A
   Flow Length=188'   Tc=8.1 min   CN=79   Runoff=3.09 cfs  0.228 af

Runoff Area=6,239 sf   0.48% Impervious   Runoff Depth>4.81"Subcatchment 2-B: 2-B
   Flow Length=228'   Tc=6.1 min   CN=72   Runoff=0.84 cfs  0.057 af

Runoff Area=3,476 sf   16.00% Impervious   Runoff Depth>5.52"Subcatchment 3: 3
   Flow Length=21'   Slope=0.2290 '/'   Tc=6.0 min   CN=78   Runoff=0.53 cfs  0.037 af

Runoff Area=1,768 sf   3.45% Impervious   Runoff Depth>4.81"Subcatchment 4: 4
   Flow Length=122'   Tc=7.2 min   CN=72   Runoff=0.23 cfs  0.016 af

Peak Elev=53.75'   Inflow=2.32 cfs  0.322 afPond 1-P: DMH P1
12.0"  Round Culvert  n=0.012  L=33.0'  S=0.0052 '/'   Outflow=2.32 cfs  0.322 af

Peak Elev=53.77'   Inflow=1.09 cfs  0.078 afPond 2-P: CB P2
12.0"  Round Culvert  n=0.012  L=4.0'  S=0.0050 '/'   Outflow=1.09 cfs  0.078 af

Peak Elev=53.77'   Inflow=0.33 cfs  0.024 afPond 3-P: CB-P3
12.0"  Round Culvert  n=0.012  L=23.0'  S=0.0052 '/'   Outflow=0.33 cfs  0.024 af

Peak Elev=61.73'  Storage=525 cf   Inflow=2.36 cfs  0.150 afPond 4-P: Cul-de-sac Raingarden
   Outflow=2.25 cfs  0.143 af

Peak Elev=60.00'  Storage=4,344 cf   Inflow=3.70 cfs  0.269 afPond 5-P: Front Raingarden
   Outflow=1.73 cfs  0.244 af

Peak Elev=59.99'  Storage=3,911 cf   Inflow=3.09 cfs  0.228 afPond 6-P: Southeast Raingarden
   Outflow=0.69 cfs  0.217 af

   Inflow=2.76 cfs  0.379 afLink POA 1: City Drainage System
   Primary=2.76 cfs  0.379 af
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   Inflow=1.36 cfs  0.274 afLink POA 2: (new Link)
   Primary=1.36 cfs  0.274 af

   Inflow=0.53 cfs  0.037 afLink POA 3: Wetland
   Primary=0.53 cfs  0.037 af

   Inflow=0.23 cfs  0.016 afLink POA 4: (new Link)
   Primary=0.23 cfs  0.016 af

Total Runoff Area = 1.523 ac   Runoff Volume = 0.750 af   Average Runoff Depth = 5.91"
66.62% Pervious = 1.015 ac     33.38% Impervious = 0.508 ac



 

            

 
Section 5 
 
Precipitation Table 
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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

7



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 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

3.1 83.6%

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

0.6 16.4%

Totals for Area of Interest 3.7 100.0%

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 

Custom Soil Resource Report
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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

12



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
Canton, very stony, and similar soils: 25 percent
Hollis, 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: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, 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: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, 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: Swamps, kettles, bogs, depressions, marshes
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Newfields, very stony
Percent of map unit: 5 percent
Landform: Moraines, hills, ground 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 terraces, depressions, outwash plains, depressions, deltas
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: Hills, ridges
Hydric soil rating: Unranked

Custom Soil Resource Report
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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

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

Custom Soil Resource Report
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Minor Components

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

Boxford and eldridge
Percent of map unit: 4 percent
Hydric soil rating: No

Squamscott and scitico
Percent of map unit: 4 percent
Landform: Marine terraces
Hydric soil rating: Yes

Scituate and newfields
Percent of map unit: 4 percent
Hydric soil rating: No

Chatfield
Percent of map unit: 4 percent
Hydric soil rating: No

Walpole
Percent of map unit: 4 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Type/Node Name:

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

0.53          ac A = Area draining to the practice

0.24          ac AI = Impervious area draining to the practice

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

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

0.24          ac-in WQV= 1” x Rv x A

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

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

665           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:

sf ASA = Surface area of the practice

iph KsatDESIGN = Design infiltration rate1

Yes/No

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

(Use the calculations below)

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

Calculate time to drain if system IS underdrained:

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

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

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

56.50        feet EFC = Elevation of the bottom of the filter course material2

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

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

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

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

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

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

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

60.00        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

CB's

Bioretention (Raingarden) HydroCAD Node 5-P

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

887           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 D-4 Note what sheet in the plan set contains the filter course specification

3.0 :1 Pond side slopes > 3:1

Sheet D-1 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

Designer's Notes:

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatdesign 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.



Type III 24-hr  10 YEAR STORM Rainfall=5.60"5591-POST-072624
  Printed  9/13/2024Prepared by Altus Engineering, Inc.

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

Stage-Area-Storage for Pond 5-P: Front Raingarden

Elevation
(feet)

Surface
(sq-ft)

Wetted
(sq-ft)

Storage
(cubic-feet)

58.00 1,007 1,007 0
58.05 1,051 1,051 51
58.10 1,095 1,096 105
58.15 1,141 1,142 161
58.20 1,188 1,189 219
58.25 1,235 1,237 280
58.30 1,284 1,286 343
58.35 1,333 1,336 408
58.40 1,383 1,386 476
58.45 1,434 1,438 546
58.50 1,486 1,490 619
58.55 1,540 1,544 695
58.60 1,594 1,598 773
58.65 1,648 1,654 855
58.70 1,704 1,710 938
58.75 1,761 1,767 1,025
58.80 1,819 1,826 1,114
58.85 1,877 1,885 1,207
58.90 1,937 1,945 1,302
58.95 1,998 2,006 1,401
59.00 2,059 2,068 1,502
59.05 2,131 2,140 1,607
59.10 2,204 2,214 1,715
59.15 2,279 2,289 1,827
59.20 2,354 2,365 1,943
59.25 2,431 2,443 2,063
59.30 2,510 2,521 2,186
59.35 2,589 2,601 2,314
59.40 2,670 2,682 2,445
59.45 2,752 2,765 2,581
59.50 2,835 2,848 2,720
59.55 2,919 2,933 2,864
59.60 3,005 3,019 3,012
59.65 3,091 3,107 3,165
59.70 3,180 3,195 3,321
59.75 3,269 3,285 3,483
59.80 3,359 3,376 3,648
59.85 3,451 3,469 3,818
59.90 3,544 3,562 3,993
59.95 3,638 3,657 4,173
60.00 3,734 3,753 4,357
60.05 3,793 3,814 4,545
60.10 3,853 3,874 4,737
60.15 3,913 3,935 4,931
60.20 3,973 3,997 5,128
60.25 4,034 4,059 5,328
60.30 4,096 4,121 5,531

Ewqv= 58.65

Valued Customer
Line



Type III 24-hr  2 YEAR STORM Rainfall=3.70"5591-POST-072624
  Printed  9/13/2024Prepared by Altus Engineering, Inc.

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

Stage-Discharge for Pond 5-P: Front Raingarden

Elevation
(feet)

Primary
(cfs)

58.00 0.00
58.02 0.06
58.04 0.06
58.06 0.07
58.08 0.07
58.10 0.08
58.12 0.08
58.14 0.09
58.16 0.10
58.18 0.10
58.20 0.10
58.22 0.11
58.24 0.11
58.26 0.12
58.28 0.12
58.30 0.12
58.32 0.13
58.34 0.13
58.36 0.13
58.38 0.14
58.40 0.14
58.42 0.14
58.44 0.15
58.46 0.15
58.48 0.15
58.50 0.15
58.52 0.16
58.54 0.16
58.56 0.16
58.58 0.17
58.60 0.17
58.62 0.17
58.64 0.17
58.66 0.18
58.68 0.18
58.70 0.18
58.72 0.18
58.74 0.19
58.76 0.19
58.78 0.19
58.80 0.19
58.82 0.20
58.84 0.20
58.86 0.20
58.88 0.20
58.90 0.21
58.92 0.21
58.94 0.21
58.96 0.22
58.98 0.22
59.00 0.22
59.02 0.22
59.04 0.23

Elevation
(feet)

Primary
(cfs)

59.06 0.23
59.08 0.23
59.10 0.23
59.12 0.24
59.14 0.24
59.16 0.24
59.18 0.25
59.20 0.25
59.22 0.25
59.24 0.25
59.26 0.26
59.28 0.26
59.30 0.26
59.32 0.26
59.34 0.27
59.36 0.27
59.38 0.27
59.40 0.28
59.42 0.28
59.44 0.28
59.46 0.28
59.48 0.29
59.50 0.29
59.52 0.29
59.54 0.30
59.56 0.30
59.58 0.30
59.60 0.30
59.62 0.31
59.64 0.31
59.66 0.31
59.68 0.32
59.70 0.32
59.72 0.32
59.74 0.32
59.76 0.33
59.78 0.33
59.80 0.33
59.82 0.34
59.84 0.36
59.86 0.45
59.88 0.57
59.90 0.73
59.92 0.91
59.94 1.10
59.96 1.32
59.98 1.55
60.00 1.80
60.02 2.07
60.04 2.34
60.06 2.64
60.08 2.94
60.10 3.26

Elevation
(feet)

Primary
(cfs)

60.12 3.58
60.14 3.92
60.16 4.27
60.18 4.64
60.20 5.01
60.22 5.39
60.24 5.78
60.26 6.18
60.28 6.59
60.30 7.02
60.32 7.44

Qwqv=0.18

Valued Customer
Line



Type/Node Name:

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

0.49          ac A = Area draining to the practice

0.11          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)

0.12          ac-in WQV= 1” x Rv x A

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

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

326           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:

sf ASA = Surface area of the practice

iph KsatDESIGN = Design infiltration rate1

Yes/No

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

(Use the calculations below)

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

Calculate time to drain if system IS underdrained:

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

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

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

56.25        feet EFC = Elevation of the bottom of the filter course material2

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

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

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

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

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

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

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

60.50        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)

Bioretention (Raingarden #3) HydroCAD Node 6-P

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

na



If a bioretention area is proposed:

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

586           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 D4 Note what sheet in the plan set contains the filter course specification

3.0 :1 Pond side slopes > 3:1

Sheet D1 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

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatdesign 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: 79cf in filter media voids included in WQV calculation.



Type III 24-hr  50 YEAR STORM Rainfall=8.51"5591-POST-072624
  Printed  9/13/2024Prepared by Altus Engineering, Inc.

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

Stage-Area-Storage for Pond 6-P: Southeast Raingarden

Elevation
(feet)

Surface
(sq-ft)

Wetted
(sq-ft)

Storage
(cubic-feet)

57.75 1,059 1,059 0
57.85 1,103 1,104 108
57.95 1,147 1,150 221
58.05 1,194 1,199 338
58.15 1,242 1,249 459
58.25 1,292 1,300 586
58.35 1,342 1,352 718
58.45 1,394 1,405 855
58.55 1,446 1,459 997
58.65 1,500 1,514 1,144
58.75 1,554 1,570 1,297
58.85 1,609 1,627 1,455
58.95 1,666 1,685 1,618
59.05 1,743 1,764 1,788
59.15 1,842 1,864 1,968
59.25 1,944 1,968 2,157
59.35 2,049 2,074 2,357
59.45 2,157 2,183 2,567
59.55 2,267 2,294 2,788
59.65 2,380 2,409 3,020
59.75 2,496 2,526 3,264
59.85 2,615 2,646 3,520
59.95 2,736 2,769 3,787
60.05 2,864 2,898 4,067
60.15 2,999 3,034 4,360
60.25 3,137 3,173 4,667
60.35 3,278 3,316 4,988
60.45 3,422 3,461 5,323
60.55 3,495 3,535 5,496
60.65 3,495 3,535 5,496
60.75 3,495 3,535 5,496
60.85 3,495 3,535 5,496
60.95 3,495 3,535 5,496
61.05 3,495 3,535 5,496
61.15 3,495 3,535 5,496
61.25 3,495 3,535 5,496
61.35 3,495 3,535 5,496
61.45 3,495 3,535 5,496

Ewqv= 58.10

Lowest Outlet= 58.25'
Available WQV=586cf

Valued Customer
Line

Valued Customer
Line
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Stage-Discharge for Pond 6-P: Southeast Raingarden

Elevation
(feet)

Primary
(cfs)

57.75 0.00
57.77 0.06
57.79 0.06
57.81 0.06
57.83 0.06
57.85 0.06
57.87 0.06
57.89 0.06
57.91 0.07
57.93 0.07
57.95 0.07
57.97 0.07
57.99 0.07
58.01 0.07
58.03 0.07
58.05 0.07
58.07 0.07
58.09 0.07
58.11 0.07
58.13 0.07
58.15 0.07
58.17 0.07
58.19 0.07
58.21 0.07
58.23 0.07
58.25 0.08
58.27 0.08
58.29 0.08
58.31 0.09
58.33 0.09
58.35 0.10
58.37 0.11
58.39 0.12
58.41 0.14
58.43 0.15
58.45 0.16
58.47 0.18
58.49 0.19
58.51 0.21
58.53 0.22
58.55 0.24
58.57 0.25
58.59 0.26
58.61 0.27
58.63 0.28
58.65 0.29
58.67 0.30
58.69 0.31
58.71 0.32
58.73 0.33
58.75 0.33
58.77 0.34
58.79 0.35

Elevation
(feet)

Primary
(cfs)

58.81 0.36
58.83 0.36
58.85 0.37
58.87 0.38
58.89 0.38
58.91 0.39
58.93 0.40
58.95 0.40
58.97 0.41
58.99 0.42
59.01 0.42
59.03 0.43
59.05 0.44
59.07 0.44
59.09 0.45
59.11 0.46
59.13 0.46
59.15 0.47
59.17 0.47
59.19 0.48
59.21 0.49
59.23 0.49
59.25 0.50
59.27 0.50
59.29 0.51
59.31 0.51
59.33 0.52
59.35 0.53
59.37 0.53
59.39 0.54
59.41 0.54
59.43 0.55
59.45 0.55
59.47 0.56
59.49 0.56
59.51 0.57
59.53 0.57
59.55 0.58
59.57 0.59
59.59 0.59
59.61 0.60
59.63 0.60
59.65 0.61
59.67 0.61
59.69 0.62
59.71 0.62
59.73 0.63
59.75 0.63
59.77 0.64
59.79 0.64
59.81 0.65
59.83 0.65
59.85 0.66

Elevation
(feet)

Primary
(cfs)

59.87 0.66
59.89 0.67
59.91 0.67
59.93 0.68
59.95 0.68
59.97 0.69
59.99 0.69
60.01 0.72
60.03 0.81
60.05 0.93
60.07 1.09
60.09 1.27
60.11 1.47
60.13 1.69
60.15 1.92
60.17 2.17
60.19 2.44
60.21 2.72
60.23 3.01
60.25 3.32
60.27 3.64
60.29 3.97
60.31 4.31
60.33 4.67
60.35 5.03
60.37 5.40
60.39 5.79
60.41 6.18
60.43 6.59
60.45 7.00
60.47 7.41
60.49 7.43
60.51 7.45
60.53 7.47
60.55 7.49
60.57 7.51
60.59 7.53
60.61 7.54
60.63 7.56
60.65 7.58
60.67 7.60
60.69 7.62
60.71 7.64
60.73 7.66
60.75 7.68
60.77 7.69
60.79 7.71
60.81 7.73
60.83 7.75
60.85 7.77
60.87 7.79
60.89 7.81
60.91 7.82

Elevation
(feet)

Primary
(cfs)

60.93 7.84
60.95 7.86
60.97 7.88
60.99 7.90
61.01 7.91
61.03 7.93
61.05 7.95
61.07 7.97
61.09 7.99
61.11 8.00
61.13 8.02
61.15 8.04
61.17 8.06
61.19 8.08
61.21 8.09
61.23 8.11
61.25 8.13
61.27 8.15
61.29 8.16
61.31 8.18
61.33 8.20
61.35 8.22
61.37 8.23
61.39 8.25
61.41 8.27
61.43 8.29
61.45 8.30
61.47 8.32
61.49 8.34

Qwqv=0.07

Valued Customer
Line



Project: 5591 Date: 9/13/2024 By: JMG

Location:

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 0.47
D50 Median Stone Dia., Ft. Calculated
D Depth of Stone, In Calculated
Do Pipe Diameter, Ft 1.00
W1 Width @ Start, Ft. Calculated
W2 Width @ End, Ft Calculated
W Width of Channel 6 Width includes bottom and side slopes to 1' depth

 

W1:
3(Do)= 3 Ft.

Width @ Start: 3 Ft.

D50: 0.02(Q)4/3
D50= 0.01 Ft.

Tw(Do)
or 0.2 In.

Median Stone Size: 6 In.

D: 2.25*D50 Depth of Riprap: 14 In.

La: If Tw<= Do/2: Do/2= 0.5 Ft.
La=1.8Q/Do3/2 + 7Do Tw= 0.5 Ft.

and W2=width of channel
or  

 W2=3Do+La  

If Tw>Do/2:
La=3Q/Do3/2 + 7Do

and W2=width of channel
or Length of Apron: 8 Ft.

W2=3Do+0.4La Width @ End: 6 Ft.

RIPRAP CALCULATIONS

 Pond #6P, 12" Culvert
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Stormwater Operations & Maintenance Plan 
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STORMWATER	INSPECTION	AND	MAINTENANCE	MANUAL	
 

Green and Company 
Assessor’s Map 222, Lot 11 

550 Sagamore Avenue 
Portsmouth, NH 

 
 

OWNER:	
Green	&	Company		

	 11	Lafayette	Road	P.O.	Box	1297	
	 North	Hampton,	NH		03862	  

 
 
Proper inspection, maintenance, and repair are key elements in maintaining a successful 
stormwater management program on a developed property.  Routine inspections ensure permit 
compliance and reduce the potential for deterioration of infrastructure or reduced water quality. 
The following responsible parties shall be in charge of managing the stormwater facilities: 
 
 
RESPONSIBLE PARTIES: 
 
 
Owner:   Green	&	Company        603-501-8455  
  Name                                  Company              Phone  

 
 

Inspection: Green	&	Company        603-501-8455  
  Name                                  Company              Phone  
 

 
Maintenance: Green	&	Company        603-501-8455  
  Name                                  Company              Phone  
 
NOTES:  
 
Written inspection forms and maintenance logs shall be completed yearly by a qualified 
inspector retained the owner or assigns.  
 
Photographs of each stormwater BMP are to be taken at each inspection and submitted 
with the annual inspection reports. 
 
Inspection and maintenance responsibilities shall transfer to any future property 
owner(s).   
 
This manual shall be updated as needed to reflect any changes related to any transfer of 
ownership and/or any delegation of inspection and maintenance responsibilities to 
another entity 
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BIORETENTION	PONDS	(AKA	RAINGARDENS)		
Function – Bioretention ponds and tree box filters provide treatment to runoff prior to directing it 
to stormwater systems by filtering sediment and suspended solids, trapping them in the bottom of 
the facility and in the filter media itself. Additional treatment is provided by the native water-
tolerant vegetation which removes nutrients and other pollutants through bio-uptake.  Stormwater 
detention and infiltration can also be provided as the filtering process slows runoff, decreases the 
peak rate of discharge and promotes groundwater recharge. 
Bioretention ponds and tree box filters shall be managed (Per AGR 3800 and RSA 430:53) to: 
prevent and control the spread of invasive plant, insect, and fungal species; minimize the adverse 
environmental and economic effects invasive species cause to agriculture, forests, wetlands, 
wildlife, and other natural resources of the state; and protect the public from potential health 
problems attributed to certain invasive species. 

Maintenance  
 Inspect bi-annually and after significant rainfall events.  
 If a raingarden or tree box filter does not completely drain within 72-hours following a 

rainfall event, then a qualified professional shall be retained to assess the condition of 
the facility to determine measures required to restore its filtration and/or infiltration 
function(s), including but not limited to removal of accumulated sediments and/or 
replacement or reconstruction of the filter media.  Filter media shall be replaced with 
material matching the specification on the design drawings or the NHDES Stormwater 
Manual. 

 Replace any riprap dislodged from spillways, inlets and outlets. 
 Remove any obstructions, litter and accumulated sediment or debris as warranted but 

no less than once a year.  
 Mowing of any grassed area in or adjacent to a raingarden or tree box filter, including 

any berms, shall be performed at least twice per year (when areas are not inundated) to 
keep the vegetation in vigorous condition.  The cut grass shall be removed to prevent 
the decaying organic litter from clogging the filter media or choking other vegetation. 

 Select vegetation should be maintained in healthy condition.  This may include 
pruning, removal and replacement of dead or diseased vegetation.  

 Remove any invasive species, Per AGR 3800 and RSA 430:53. 
 Remove any hard wood growth aside from trees in tree box filters. 
 Replace media in tree box filters when replacing tree. 

	
CULVERTS	AND	DRAINAGE	PIPES	
Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas and to surface waters or closed drainage systems.  

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. 

 Riprap Areas - Culvert outlets and inlets shall be inspected during annual maintenance 
and operations for erosion and scour.  If scour or creek erosion is identified, the outlet 
owner shall take appropriate means to prevent further erosion.  Increased lengths of 
riprap may require a NHDES Permit and/or local permit.  
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CATCH	BASINS		
Function – Catch basins and field drains collect stormwater, primarily from paved surfaces and 
roofs.  Stormwater from paved areas often contains sediment and contaminants.  Sumps serve to 
trap sediment, trace metals, nutrients and debris.  Hooded catch basins trap hydrocarbons and 
floating debris. 

Maintenance  
 Remove leaves and debris from structure grates on an as-needed basis. 
 Sumps shall be inspected and cleaned annually and any removed sediment and debris 

shall be disposed of at a solid waste disposal facility. 
 

	
RIP	RAP	OUTLETS,	SWALES	AND	PLUNGE	POOLS	
Function – Rip rap outlets slow the velocity of runoff, minimizing erosion and maximizing the 
treatment capabilities of associated buffers.  Vegetated buffers, either forested or meadow, slow 
runoff which promotes and reduces peak rates of runoff.  The reduced velocities and the presence 
of vegetation encourage the filtration of sediment and the limited bio-uptake of nutrients. 
	 Maintenance	

 Inspect riprap, level spreaders and buffers at least annually for signs of erosion, 
sediment buildup, or vegetation loss.  

 Inspect level for signs of condensed flows.  Level spreader and rip rap shall be 
maintained to disperse flows evenly over level spreader.  

 If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of 
herbaceous vegetation.  

 If a forested buffer, then the buffer should be maintained in an undisturbed condition, 
unless erosion occurs.  

 If erosion of the buffer (forested or meadow) occurs, eroded areas should be repaired 
and replanted with vegetation similar to the remaining buffer. Corrective action should 
include eliminating the source of the erosion problem and may require retrofit or 
reconstruction of the level spreader.  

 Remove debris and accumulated sediment and dispose of properly.  
 
 

LANDSCAPED	AREAS	–	ORGANIC	FERTILIZER	MANAGEMENT	
Function – All fertilizer used on site shall be certified organic.  Organic fertilizer management 
involves controlling the rate, timing and method of organic fertilizer application so that the 
nutrients are taken up by the plants thereby reducing the chance of polluting the surface and 
ground waters.  Organic fertilizer management can be effective in reducing the amounts of 
phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.   

Maintenance  
 Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 

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

where water runs off the surface of the lawn. 
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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 grounds maintenance program.   
 
 
VEGETATIVE	SWALES		
Function – Vegetative swales filter sediment from stormwater, promote infiltration, and the uptake 
of contaminates.  They are designed to treat runoff and dispose of it safely into the natural drainage 
system.  

Maintenance  
 Timely maintenance is important to keep a swale in good working condition. Mowing of 

grassed swales shall be monthly to keep the vegetation in vigorous condition.  The cut 
vegetation shall be removed to prevent the decaying organic litter from adding 
pollutants to the discharge from the swale.  

 Fertilizing shall be bi-annual or as recommended from soil testing.   
 Inspect swales following significant rainfall events. 
 Woody vegetation shall not be allowed to become established in the swales or rock 

riprap outlet protection and if present shall be removed.   
 Accumulated debris disrupts flow and leads to clogging and erosion.  Remove debris 

and litter as necessary. 
 Inspect for eroded areas.  Determine cause of erosion and correct deficiency as 

required.  Monitor repaired areas. 
 
 

CONTROL	OF	INVASIVE	PLANTS	
Function – 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.  
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Maintenance  
During maintenance activities, check for the presence of invasive plants and remove in a safe 
manner as described in the attached “Methods for Disposing Non-Native Invasive Plants” 
prepared by the UNH Cooperative Extension.    

 
 
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 filter, 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 at the 
end of winter/early spring prior to significant spring rains. 

 
 
SNOW	MANANGEMENT		
Snow should never be stored in any stormwater practice as it may affect functionality by blocking 
drains and reducing the storage volume available for runoff.  The Owner/Applicant and any 
maintenance personnel should take great care to ensure that snow is stored only in areas depicted 
on the site plan and away from locations that could negatively impact drainage infrastructure or 
flow paths. 
 
 
APPPENDIX	

A. Stormwater System Operations and Maintenance Report  
B. Site Grading and Drainage Plan  

 



  

  STORM WATER SYSTEM OPERATION AND MAINTENANCE REPORT 
 

General Information 
Project Name   

 
Owner  

 
Inspector’s Name(s)  

 
Inspector’s Contact Information   

 
Date of Inspection                                                           Start Time:                           End Time: 

 
Type of Inspection: 

  Annual Report          Post-storm event     Due to a discharge of significant amounts of sediment 
 
Notes: 
 

 
General Site Questions and Discharges of Significant Amounts of Sediment 

Subject Status Notes 
A discharge of significant amounts of sediment may be indicated by (but is not limited to) observations of the following.   
Note whether any are observed during this inspection: 
                                                                                                                                    Notes/ Action taken: 
1 Do the current site conditions reflect 

the attached site plan?   
Yes  
No 

 

2 Is the site permanently stabilized, 
temporary erosion and sediment 
controls are removed, and stormwater 
discharges from construction activity 
are eliminated? 

Yes  
No 

 

3 Is there evidence of the discharge of 
significant amounts of sediment to 
surface waters, or conveyance systems 
leading to surface waters? 

Yes  
No 

 

 
Permit Coverage and Plans 

# BMP/Facility Inspected Corrective Action Needed and Notes Date Corrected 

 Bioretention Ponds Yes  
No 

  

 Catch Basins  Yes  
No 

  

 Drainage Pipes Yes  
No 

 
 

 

 Riprap Aprons/Plunge Pools Yes  
No 

  

 Site Vegetation Yes  
No 

  

  Yes  
No 

  

  Yes  
No 

  

 INSPECTOR TO TAKE REPRESENTATIVE PHOTOGRAPHS OF EACH BMP INSPECTED AND 
INCLUDE THEM IN THE ANNUAL INPECTION REPORT. 
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Watershed Plans 

Pre-Development Drainage Plan  
Post-Development Drainage Plan 

Valued Customer
Cross-Out

Valued Customer
Cross-Out
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Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

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

 

 
WAIVER REQUESTS 

 
 
September 16, 2024 
 
Re: Assessor’s Map 222, Lot 11 
 550 Sagamore Avenue 
 Altus Project No. 5591 
 
 
On behalf of Green and Company, Applicant, Altus Engineering, LLC respectfully requests the following 
waivers from the City of Portsmouth Subdivision Rules and Regulations 
 
 
Section VI GENERAL REQUIREMENTS 
 
3. Streets 
 B. Street Rights-of-Way 
 
Requirement: 
The minimum right-of-way for main thoroughfares shall be as shown on the City's 
Master Plan or Official Map and shall, when not indicated on such Master Plan or 
Official Map, be not less than sixty (60) feet; for residential streets, fifty (50) feet. These 
widths shall be measured from lot line to lot line. 
 
Provided: 40-feet 
 
 
3. Streets 

I. Cul-de-Sacs 
 
Requirement: 
Cul-de-sacs shall be provided at the closed end with a drive-around roadway having a 
minimum radius for the outside curbs of at least fifty (50) feet, and a street property line 
radius of sixty (60) feet. The maximum length of a cul-de-sac shall generally be five 
hundred (500) feet unless otherwise approved by the Board. The Planning Board may 
require the dedication of an easement of twenty (20) feet in width from the cul-de sac to 
the next adjoining street to provide for utilities. No water lines serving the street shall be 
deadended, where feasible. 
 
Provided:  Outside curb (pavement edge) 40-feet 
  Street property line radius 50-feet 
 
 
Requirement: From Exhibit Residential Street Minimum Standards (32-foot paved surface with a 5-foot 
wide sidewalk 
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Provided: 20-feet of pavement along roadway, 22-feet of pavement on cul-de-sac 
  Sidewalk not provided 
 
 
All three waivers are interconnected.  The development will service only three single family homes, 
generating very little traffic, approximately 28 vehicle trips per day on a weekday.  A 20-foot-wide roadway 
can adequately support the expected traffic.  The roadway surface was made slightly wider at the cul-de-
sac to allow for fire trucks and other emergency vehicles to safely maneuver the site.  A fire truck turning 
template plan is included in the application package that supports the narrower widths proposed.  No 
parking signs along the road are proposed to ensure that vehicles do not block the roadway preventing 
emergency vehicle access.  Each lot will have a 2-car garage and a driveway large enough to park 4 
additional vehicles for small gatherings at each home.      
 
Narrower roadways reduce the carbon footprint on the development, reduce stormwater runoff and pollutant 
loading and reduces the heat island effect on stormwater. 
 
There is a house on the parcel that lacks an adequate area to allow vehicles to turnaround and enter 
Sagamore Avenue going forward.  The additional traffic is minimal and all of the traffic will be able to 
enter and exit the site safely. 
 
A conceptual subdivision plan is included in the package that depicts a layout that could be constructed that 
does not require waivers.  By granting the waivers, the roadway surface impervious area can be reduced by 
approximately 3,000 SF.  The roadway will be privately owned and maintained.  City maintenance vehicles 
will not need to access the site on a regular basis. 
 
Respectfully submitted by, 
 
ALTUS ENGINEERING, LLC 

 
 
    
     
wde/5591.04 waiver.docx 



550 SAGAMORE AVE L1

OCTOBER GLORY RED MAPLE

Acer rubrum 'October Glory'

ROBIN HILL SERVICEBERRY

Amelanchier x grandiflora 'Robin Hill'

KAREN AZALEA

Azalea 'Karen'

GREEN VELVET BOXWOOD

Buxus 'Green Velvet'

FRANKLINS GEM BOXWOOD

Buxus microphylla 'Franklins Gem'

MOP GOLD THREAD CYPRESS

Chamaecyparis pisifera 'Mop'
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NIKKO SLENDER DEUTZIA

Deutzia gracilis 'Nikko'

NH PURPLE CRANESBILL

Geranium sanguineum 'New Hampshire Purple'

INCREDIBALL HYDRANGEA

Hydrangea arborescens 'Abetwo' 

LET'S DANCE BLUE HYDRANGEA

Hydrangea macrophylla 'SMHMTAU' 

PINKY WINKY HYDRANGEA

Hydrangea paniculata 'Pinky Winky™'

SOFT TOUCH HOLLY

Ilex crenata 'Soft Touch'
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SHAMROCK INKBERRY HOLLY

Ilex glabra 'Shamrock'

LITTLE HENRY SWEETSPIRE

Itea virginica 'Sprich Little Henry'

WILTONII CREEPING JUNIPER

Juniperus horizontalis 'Wiltonii'

WICHITA BLUE MT JUNIPER

Juniperus scopulorum 'Wichita Blue'

EASTERN RED CEDAR

Juniperus virginiana

TULIP TREE

Liriodendron tulipifera
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MORNING LIGHT MAIDEN GRASS

Miscanthus sinensis 'Morning Light'

BLUE WONDER CATMINT

Nepeta x faassenii 'Blue Wonder'

HEAVY METAL SWITCH GRASS

Panicum virgatum 'Heavy Metal'

KARLEY ROSE FOUNTAIN GRASS

Pennisetum orientale 'Karley Rose'

SUMMER WINE NINEBARK

Physocarpus opulifolius 'Seward' 

CAVATINE JAPANESE PIERIS

Pieris japonica 'Cavatine'
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EASTERN WHITE PINE

Pinus strobus

PINK DRIFT ROSE

Rosa 'Pink Drift'

PINK BOMB SEDUM

Sedum 'Pink Bomb'

IVORY SILK TREE LILAC

Syringa reticulata 'Ivory Silk'

SENSATION COMMON LILAC

Syringa vulgaris 'Sensation'

DARK AMERICAN ARBORVITAE

Thuja occidentalis 'Nigra'
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CANADIAN HEMLOCK

Tsuga canadensis

SHASTA DOUBLEFILE VIBURNUM

Viburnum plicatum f. tom. 'Shasta'

WINE & ROSES WEIGELA

Weigela florida 'Alexandra' 
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