
   

 

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

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

 

July 28, 2021 
 
Juliet T. H. Walker, Planning Director  
City of Portsmouth Municipal Complex 
1 Junkins Avenue 
Portsmouth, New Hampshire 03801 
 
Re: Site Plan Review 

Margeson Bros. Building 
Assessor’s Map 126, Lot 1 

 64 Vaughan Mall 
  
Dear Juliet, 
 
Attached please find the updated application materials for 64 Vaughn Mall.  In addition to the updated 
plans, we are also submitting a waiver request from Site Plan Review Section 2.5.4.3.j, Photometric Plan.  
The downtown site is almost entirely comprised of building, not parking areas, and no lighting typical of a 
large commercial site is proposed.  Given the nature and location of the site, we feel that a waiver is 
reasonable in this instance.   
 
We are also seeking relief from Site Plan Review Section, 2.5.4.3.k, Landscaping Plan.  Given that the area 
available for landscaping in this site is relatively minimal, we feel that a full-scale plan is not warranted in 
this case and respectfully ask that a waiver be granted. 
 
Please call me if you have any questions or need any additional information.   
 
 
Sincerely, 
 
ALTUS ENGINEERING, INC. 
 

 
 
Erik Saari 
Vice President      
      
ebs/5042-APP-PB-CovLtr-072821b 

 
 
Encl.: Application Materials 
 
eCopy: Steve Wilson 

Shayne Forsley 
 John Bosen 
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City of Portsmouth, New Hampshire

Site Plan Application Checklist
 

 

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning 
Board review. 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 Owner/Applicant: __________________________________ Date Submitted: ______________________  

Phone Number: ____________________________________ E-mail: _____________________________________ 

Site Address: ____________________________________________________________ Map: ______ Lot: _______ 

Zoning District: __________________________________ Lot area: ____________ sq. ft. 
 

Application Requirements 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

 Fully executed and signed Application form. 
(2.5.2.3) 

 N/A 

 All application documents, plans, supporting documentation and 
other materials provided in digital Portable Document Format (PDF).  
(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.  
(2.5.3.1A) 

  

 Gross floor area and dimensions of all buildings and statement of 
uses and floor area for each floor. 
(2.5.3.1B) 

 N/A 

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

 N/A 

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

 N/A 

Bendetson-Portsmouth Realty Trust (Owner)

Hampshire Development Corp. (Applicant) March 22, 2021

(603) 778-9999 spwilson56@hotmail.com

64 Vaughan Mall 126 1

CD5 14,097

X

X

X

X

Viewpoint

Viewpoint

All applicable sheets

All applicable sheets,

LOA, Viewpoint

X
Sheet C-2, Note 4

X

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

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

Waiver 
Requested 

 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. 
(2.5.3.1E) 

 N/A 

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

 N/A 

 List of reference plans. 
(2.5.3.1G) 

 N/A 

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

 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. 
Submittals shall be a minimum of 11 inches by 17 inches as specified 
by Planning Dept. staff. (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.  
(2.5.4.1D) 

Required on all plan 
sheets 

N/A 

 Plans shall be prepared and stamped by a NH licensed civil engineer. 
(2.5.4.1D) 

 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

X

X

X

X

X

X

X

X

X

X

X

X
Sheet 1 of 2, Note 2

All applicable sheets

N/A (no wetlands)

All applicable sheets

All applicable sheets

Sheet C-2, Note 2

Sheet 1 of 2

Cover Sheet

Sheet 1 of 2

Sheet C-1, Notes 11-15
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Site Plan Specifications 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

 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 

 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 

 Plan sheets showing landscaping and screening shall also include the 
following additional notes: 

a. “The property owner and all future property owners shall be 
responsible for the maintenance, repair and replacement of 
all required screening and landscape materials.” 

b. “All required plant materials shall be tended and maintained 
in a healthy growing condition, replaced when necessary, 
and kept free of refuse and debris. All required fences and 
walls shall be maintained in good repair.” 

c. “The property owner shall be responsible to remove and 
replace dead or diseased plant materials immediately with 
the same type, size and quantity of plant materials as 
originally installed, unless alternative plantings are 
requested, justified and approved by the Planning Board or 
Planning Director.” 

(2.13.4) 

 N/A 

 

X

X

Sheet C-2, Note 16

Sheet C-2, Note 18

Sheet C-2, Note 17

Landscaping Plans

pending
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Site Plan Specifications – Required Exhibits and Data 
 Required Items for Submittal Item Location 

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

Waiver 
Requested 

 1. Existing Conditions: (2.5.4.3A)   

 a. Surveyed plan of site showing existing natural and built features;   

 b. Zoning boundaries;   

 c. Dimensional Regulations;   

 d. Wetland delineation, wetland function and value assessment;   

 e. SFHA, 100-year flood elevation line and BFE data.   

 2. Buildings and Structures: (2.5.4.3B)   

 a. Plan view: Use, size, dimensions, footings, overhangs, 1st fl. 
elevation;  

  

 b. Elevations: Height, massing, placement, materials, lighting, 
façade treatments; 

  

 c. Total Floor Area;   

 d. Number of Usable Floors;   

 e. Gross floor area by floor and use.   

 3. Access and Circulation: (2.5.4.3C)   

 a. Location/width of access ways within site;   

 b. Location of curbing, right of ways, edge of pavement and 
sidewalks; 

  

 c. Location, type, size and design of traffic signing (pavement 
markings); 

  

 d. Names/layout of existing abutting streets;   

 e. Driveway curb cuts for abutting prop. and public roads;   

 f. If subdivision; Names of all roads, right of way lines and 
easements noted; 

  

 g. 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)   

 a. Location of off street parking/loading areas, landscaped 
areas/buffers; 

  

 b. Parking Calculations (# required and the # provided).   

 5. Water Infrastructure: (2.5.4.3E)   

 a. Size, type and location of water mains, shut-offs, hydrants & 
Engineering data; 

  

 b. Location of wells and monitoring wells (include protective radii).   

 6. Sewer Infrastructure: (2.5.4.3F)   

 a. Size, type and location of sanitary sewage facilities & Engineering 
data. 

  

 7. Utilities: (2.5.4.3G)   

 a. The size, type and location of all above & below ground utilities;   

 b. Size type and location of generator pads, transformers and other 
fixtures. 

  

X

X

N/A (no wetlands)

N/A (no floodplain)

Sheet 1 of 1

Sheet C-2, Note 4

X Sheet C-2

Sheet C-2

Sheet C-2

Sheet C-2

Sheet C-2

N/A (site plan)

X

X

X

X

Viewpoint (WB-40 per TAC)
X

X

X

Sheet C-2

Sheet C-2, Note 5

N/A (no wells)

X Sheet C-4

X Sheet C-4

Sheet C-4X

X
Sheet C-4

Sheet C-2X

Sheet C-2, Note 26

Exterior Elevations

Sheet C-2, Note 26

Exterior Elevations

Sheet C-2X

X

X

X

X



Site Plan Application Checklist/April 2019      Page 5 of 7 
 

 

   

Site Plan Specifications – Required Exhibits and Data 

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

Plan Sheet/Note #) 

Waiver 
Requested 

 8. Solid Waste Facilities: (2.5.4.3H)   

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

 9. Storm water Management: (2.5.4.3I)   

 a. The location, elevation and layout of all storm-water drainage.   

 10. Outdoor Lighting: (2.5.4.3J)   

 a. Type and placement of all lighting (exterior of building, 
parking lot and any other areas of the site) and;  

b. photometric plan. 

  

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

  

 12. Landscaping: (2.5.4.3K)   

 a. Identify all undisturbed area, existing vegetation and that 
which is to be retained; 

  

 b. Location of any irrigation system and water source.   

 13. Contours and Elevation: (2.5.4.3L)   

 a. Existing/Proposed contours (2 foot minimum) and finished 
grade elevations. 

  

 14. Open Space: (2.5.4.3M)   

 a. 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. Location of snow storage areas and/or off-site snow 
removal.   (2.5.4.3O) 

  

 17. Character/Civic District (All following information shall be 
included): (2.5.4.3Q) 

  

 a. Applicable Building Height (10.5A21.20 & 10.5A43.30);   

 b. Applicable Special Requirements (10.5A21.30);   

 c. Proposed building form/type (10.5A43);   

 d. Proposed community space (10.5A46).   

Sheet C-2, Note 20

Sheet C-3

X

X

N/A (no landscaping on site)

Sheet C-4

Sheet C-3X

Sheet C-2

Sheet 2 of 2
X

X
Sheet C-2, Note 25

N/A (no onsite parking)

N/A (no onsite parking)

Exterior Elevations

Exterior Elevations

Exterior Elevations

Sheet C-2

X

X

X
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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. 
(Four (4) hardcopies of the full study/report and Six (6) summaries to be 
submitted with the Site Plan Application) (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) 

  

 Indicate where measures to minimize impervious surfaces have 
been implemented. (7.4.3) 

  

 Calculation of the maximum effective impervious surface as a 
percentage of the site. (7.4.3.2) 

  

 Stormwater Management and Erosion Control Plan. 
(Four (4) hardcopies of the full plan/report and Six (6) summaries to be 
submitted with the Site Plan Application) (7.4.4.1) 

  

 

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: 

a. Waivers; 
b. Driveway permits; 
c. Special exceptions; 
d. Variances granted; 
e. Easements; 
f. 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: 

a. Calculations relating to stormwater runoff; 
b. Information on composition and quantity of water demand 

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

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

d. Estimates of traffic generation and counts pre- and post-
construction; 

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

(2.5.3.2B) 

  

None (site is

100% impervious)

Not in a wellhead area

Sheet C-2

Sheet C-2, note 4
X

X

X

X

Not requested by TAC

Waiver

Waiver

Sheet C-4

None required at this time

None required at this time

None required at this time

Waiver

None required at this time

None required at this time

None required at this time

Variance Pending

Waiver

Waiver

X

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

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

Waiver 
Requested 

 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) 

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

Applicant’s Signature: ______________________________________ Date: ___________________________ 

X
N/A (none required)

Pending

March 22, 2021

Erik Saari, Agent



 

“Green” Statement 
Assessor’s Map 126 Lot 1 
Margeson Bros. Building 

64 Vaughan Mall 
Altus Project 5042 

 

 
Pursuant to Section 2.5.3.1(a) of the Site Plan Review Regulations, Altus Engineering, Inc. 
(Altus) respectfully submits the following list of the project’s “green” components for the 
renovation of the Margeson Bros. building at 64 Vaughan Mall: 
 
 The renovation will meet or exceed all applicable current energy codes. 
 
 New accessibility features will be installed to meet or exceed the ADA. 

 
 The construction of a new sidewalk from Vaughan Mall to the BankProv building will 

enhance pedestrian connectivity and safety. 
 

 All runoff that is currently directed to the municipal sanitary sewer will be redirected to 
the stormwater drainage system. 

 
 Large granite blocks removed from the basement of the building will be reused on site 

to the greatest extent possible. 
 

 The site plan increases green space on the site and in the adjacent Worth parking lot. 
 

 
 

 
 
ebs/5042-APP-PB-GreenStatment-041921 



























EXISTING LEVEL 1
0"

EXISTING LEVEL 2
13' - 11"

EXISTING LEVEL 3
25' - 11"

NEW LEVEL 4
33' - 0"

NEW LEVEL 2
12' - 0"

NEW LEVEL 3
22' - 6"

5' 
- 1

0 3
/4"

10
' - 

6"
10

' - 
6"

12
' - 

0"
1' 

- 1
 1/

4"

40
' - 

0"

NEW LEVEL 1
-4' - 1 1/4" AVERAGE GRADE 14.0'

40
' - 

0"

12
' - 

11
 3/

4"
12

' - 
0"

13
' - 

11
"

1' 
- 1

 1/
4"

TOP OF ROOF
A6
1A8

1

EXISTING LEVEL 1
0"

EXISTING LEVEL 2
13' - 11"

BASEMENT
-8' - 3"

EXISTING LEVEL 3
25' - 11"

40
' - 

0"

AVERAGE GRADE 14.0'

COPYRIGHT  C  2021SCALE:  1/16" = 1'-0"
07/28/2021

EXTERIOR ELEVATIONS
64 Vaughan MallA3

1/16" = 1'-0"1 SOUTH ELEVATION

1/16" = 1'-0"2 EAST ELEVATION



EXISTING LEVEL 1
0"

EXISTING LEVEL 1
0"

EXISTING LEVEL 2
13' - 11"

BASEMENT
-8' - 3"

EXISTING LEVEL 3
25' - 11"

NEW LEVEL 4
33' - 0"

NEW LEVEL 2
12' - 0"

NEW LEVEL 3
22' - 6"

NEW LEVEL 1
-4' - 1 1/4"

40
' - 

0"

4' 
- 1

 1/
4"

12
' - 

0"
10

' - 
6"

10
' - 

6"

AVERAGE GRADE 14.0'

ROOF MIDPOINT

8' 
- 3

"
13

' - 
11

"
12

' - 
0"

1' 
- 1

 1/
4"

A9
1

EXISTING LEVEL 1
0"

BASEMENT
-8' - 3"

NEW LEVEL 4
33' - 0"

NEW LEVEL 2
12' - 0"

NEW LEVEL 3
22' - 6"

NEW LEVEL 1
-4' - 1 1/4"

40
' - 

0"

AVERAGE GRADE 14.0'

1' 
- 1

 1/
4"

12
' - 

0"
10

' - 
6"

10
' - 

6"

ROOF MIDPOINT
A7
3

COPYRIGHT  C  2021SCALE:  1/16" = 1'-0"
07/28/2021

EXTERIOR ELEVATIONS
64 Vaughan MallA4

1/16" = 1'-0"3 NORTH ELEVATION

1/16" = 1'-0"4 WEST ELEVATION



1
2

3

5

4

COPYRIGHT  C  2021SCALE:  1" = 100'-0"
07/28/2021

PERSPECTIVE VIEWS
64 Vaughan MallA5

1" = 100'-0"P LEVEL 1 - PERSPECTIVE PLAN1 VIEW 01

3 VIEW 03 4 VIEW 04

5 VIEW 05

2 VIEW 02



V
A

U
G

H
A

N
 
M

A
L
L

133 Court Street     Portsmouth, NH 03801
(603) 433-2335        www.altus-eng.com

EXH-4

FIRE APPARATUS

OUTRIGGER EXHIBIT

AutoCAD SHX Text
P

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
20' OFFSET FOR OUTRIGGERS

AutoCAD SHX Text
END OF PARKING SPACE

AutoCAD SHX Text
AREA OF OVERLAP BETWEEN OUTRIGGER AND PARKING SPACE

AutoCAD SHX Text
0

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
P5042

AutoCAD SHX Text
%%USHEET NUMBER:

AutoCAD SHX Text
%%UTITLE:

AutoCAD SHX Text
%%UPROJECT:

AutoCAD SHX Text
%%UOWNER:

AutoCAD SHX Text
64 VAUGHAN MALL, LLC 41 INDUSTRIAL DRIVE EXETER, NH  03833

AutoCAD SHX Text
%%UAPPLICANT:

AutoCAD SHX Text
HAMPSHIRE DEVELOPMENT CORP. 41 INDUSTRIAL DRIVE EXETER, NH  03833

AutoCAD SHX Text
64 VAUGHAN MALL BUILDING RESTORATION TAX MAP 126, LOT 1 64 VAUGHAN MALL PORTSMOUTH, NH 03801

AutoCAD SHX Text
%%USCALE:

AutoCAD SHX Text
11"x17" 1" = 20'

AutoCAD SHX Text
%%UISSUED FOR:

AutoCAD SHX Text
TAC

AutoCAD SHX Text
%%UISSUE DATE:

AutoCAD SHX Text
MAY 19, 2021

AutoCAD SHX Text
%%UREVISIONS:

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
EBS

AutoCAD SHX Text
05/19/21

AutoCAD SHX Text
TAC

AutoCAD SHX Text
NO.

AutoCAD SHX Text
0



V
A

U
G

H
A

N
 
M

A
L
L

133 Court Street     Portsmouth, NH 03801
(603) 433-2335        www.altus-eng.com

EXH-2

TRUCK TURNING

EXHIBIT

AutoCAD SHX Text
P

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
WB-40

AutoCAD SHX Text
AASHTO 2001 (US)

AutoCAD SHX Text
(c) 2020 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
WB-40

AutoCAD SHX Text
AASHTO 2001 (US)

AutoCAD SHX Text
(c) 2020 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
REAR TIRES

AutoCAD SHX Text
VEHICLE LIMITS

AutoCAD SHX Text
FRONT TIRES

AutoCAD SHX Text
0

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
P5042

AutoCAD SHX Text
%%USHEET NUMBER:

AutoCAD SHX Text
%%UTITLE:

AutoCAD SHX Text
%%UPROJECT:

AutoCAD SHX Text
%%UOWNER:

AutoCAD SHX Text
BENDETSON -PORTSMOUTH REALTY TRUST  c/o CABOT HOUSE, INC. 10 INDUSTRIAL WAY AMESBURY, MA  01913

AutoCAD SHX Text
%%UAPPLICANT:

AutoCAD SHX Text
HAMPSHIRE DEVELOPMENT CORP. 41 INDUSTRIAL DRIVE EXETER, NH  03833

AutoCAD SHX Text
MARGESON BROS. BUILDING RESTORATION TAX MAP 126, LOT 1 64 VAUGHAN MALL PORTSMOUTH, NH 03801

AutoCAD SHX Text
%%USCALE:

AutoCAD SHX Text
11"x17" 1" = 20'

AutoCAD SHX Text
%%UISSUED FOR:

AutoCAD SHX Text
%%UISSUE DATE:

AutoCAD SHX Text
%%UREVISIONS:

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
EBS

AutoCAD SHX Text
07/20/20

AutoCAD SHX Text
TAC WORK SESSION

AutoCAD SHX Text
Steering Angle

AutoCAD SHX Text
Lock to Lock Time

AutoCAD SHX Text
Articulating Angle

AutoCAD SHX Text
WB-40

AutoCAD SHX Text
Trailer Track

AutoCAD SHX Text
Tractor Track

AutoCAD SHX Text
Trailer Width

AutoCAD SHX Text
Tractor Width

AutoCAD SHX Text
12.50

AutoCAD SHX Text
3.00

AutoCAD SHX Text
feet

AutoCAD SHX Text
8.00

AutoCAD SHX Text
8.00

AutoCAD SHX Text
:

AutoCAD SHX Text
8.00

AutoCAD SHX Text
8.00

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
0.00

AutoCAD SHX Text
3.00

AutoCAD SHX Text
25.50

AutoCAD SHX Text
7.50

AutoCAD SHX Text
33.00

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
6.0

AutoCAD SHX Text
20.3

AutoCAD SHX Text
70.0

AutoCAD SHX Text
TAC

AutoCAD SHX Text
OCTOBER 19, 2020

AutoCAD SHX Text
NO.

AutoCAD SHX Text
0

AutoCAD SHX Text
EBS

AutoCAD SHX Text
1

AutoCAD SHX Text
10/19/20

AutoCAD SHX Text
ISSUED FOR TAC



V
A

U
G

H
A

N
 
M

A
L
L

133 Court Street     Portsmouth, NH 03801
(603) 433-2335        www.altus-eng.com

EXH-1

FIRE APPARATUS

TURNING EXHIBIT

AutoCAD SHX Text
P

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
BENCH

AutoCAD SHX Text
Portsmouth-Inferno

AutoCAD SHX Text
Custom

AutoCAD SHX Text
(c) 2020 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
Portsmouth-Inferno

AutoCAD SHX Text
Custom

AutoCAD SHX Text
(c) 2020 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
FRONT TIRES

AutoCAD SHX Text
VEHICLE LIMITS

AutoCAD SHX Text
REAR TIRES

AutoCAD SHX Text
0

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
P5042

AutoCAD SHX Text
%%USHEET NUMBER:

AutoCAD SHX Text
%%UTITLE:

AutoCAD SHX Text
%%UPROJECT:

AutoCAD SHX Text
%%UOWNER:

AutoCAD SHX Text
BENDETSON -PORTSMOUTH REALTY TRUST  c/o CABOT HOUSE, INC. 10 INDUSTRIAL WAY AMESBURY, MA  01913

AutoCAD SHX Text
%%UAPPLICANT:

AutoCAD SHX Text
HAMPSHIRE DEVELOPMENT CORP. 41 INDUSTRIAL DRIVE EXETER, NH  03833

AutoCAD SHX Text
MARGESON BROS. BUILDING RESTORATION TAX MAP 126, LOT 1 64 VAUGHAN MALL PORTSMOUTH, NH 03801

AutoCAD SHX Text
%%USCALE:

AutoCAD SHX Text
11"x17" 1" = 20'

AutoCAD SHX Text
%%UISSUED FOR:

AutoCAD SHX Text
TAC

AutoCAD SHX Text
%%UISSUE DATE:

AutoCAD SHX Text
OCTOBER 19, 2020

AutoCAD SHX Text
%%UREVISIONS:

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
EBS

AutoCAD SHX Text
07/07/20

AutoCAD SHX Text
TAC WORK SESSION

AutoCAD SHX Text
:

AutoCAD SHX Text
37.8%%D

AutoCAD SHX Text
Steering Angle

AutoCAD SHX Text
8.17'

AutoCAD SHX Text
20.83'

AutoCAD SHX Text
8.50'

AutoCAD SHX Text
8.50'

AutoCAD SHX Text
6.0

AutoCAD SHX Text
Portsmouth-Inferno

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
Width

AutoCAD SHX Text
Track

AutoCAD SHX Text
Lock to Lock Time

AutoCAD SHX Text
48.90'

AutoCAD SHX Text
NO.

AutoCAD SHX Text
0

AutoCAD SHX Text
EBS

AutoCAD SHX Text
1

AutoCAD SHX Text
10/19/20

AutoCAD SHX Text
ISSUED FOR TAC



H

A

N

O

V

E

R

 
S

T

R

E

E

T

133 Court Street     Portsmouth, NH 03801
(603) 433-2335        www.altus-eng.com

EXH-5

CAR TURNING

EXHIBIT

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
AASHTO 2011 (US)

AutoCAD SHX Text
(c) 2021 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
AASHTO 2011 (US)

AutoCAD SHX Text
(c) 2021 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
0

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
P5042

AutoCAD SHX Text
%%USHEET NUMBER:

AutoCAD SHX Text
%%UTITLE:

AutoCAD SHX Text
%%UPROJECT:

AutoCAD SHX Text
%%UOWNER:

AutoCAD SHX Text
%%UAPPLICANT:

AutoCAD SHX Text
HAMPSHIRE DEVELOPMENT CORP. 41 INDUSTRIAL DRIVE EXETER, NH  03833

AutoCAD SHX Text
64 VAUGHAN MALL BUILDING RESTORATION TAX MAP 126, LOT 1 64 VAUGHAN MALL PORTSMOUTH, NH 03801

AutoCAD SHX Text
%%USCALE:

AutoCAD SHX Text
11"x17" 1" = 20'

AutoCAD SHX Text
%%UISSUED FOR:

AutoCAD SHX Text
%%UISSUE DATE:

AutoCAD SHX Text
%%UREVISIONS:

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
EBS

AutoCAD SHX Text
07/28/21

AutoCAD SHX Text
TAC 

AutoCAD SHX Text
TAC

AutoCAD SHX Text
JULY 28, 2021

AutoCAD SHX Text
NO.

AutoCAD SHX Text
0

AutoCAD SHX Text
64 VAUGHAN MALL, LLC 41 INDUSTRIAL DRIVE EXETER, NH  03833

AutoCAD SHX Text
Lock to Lock Time

AutoCAD SHX Text
Width

AutoCAD SHX Text
Track

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
:

AutoCAD SHX Text
feet

AutoCAD SHX Text
P

AutoCAD SHX Text
6.0

AutoCAD SHX Text
6.00

AutoCAD SHX Text
7.00

AutoCAD SHX Text
11.00

AutoCAD SHX Text
3.00

AutoCAD SHX Text
19.00

AutoCAD SHX Text
Steering Angle

AutoCAD SHX Text
31.6

AutoCAD SHX Text
:



5042.01 Narrative 

DRAINAGE ANALYSIS 

FOR 

Site Redevelopment 
of 

64 Vaughan Street 

64 Vaughan Street 
Portsmouth, NH 

Tax Map 126, Lot 1 

June 21, 2021 

Prepared For: 

Hampshire Development Corp. 
41 Industrial Drive 
Exeter, NH  03833 

Prepared By: 

ALTUS ENGINEERING, INC. 
133 Court Street 

Portsmouth, NH  03801 
Phone:  (603) 433-2335 



Table of Contents 
 
Section 1 Narrative 

Project Description 
   Site Overview 
   Site Soils 
   Proposed Site Design 

Calculation Methods  
Disclaimer 

   Drainage Analysis 
Conclusions 

 
Section 2   Aerial Photo and USGS Map 
 
Section 3 Drainage Analysis, Pre-Development  
 
Section 4 Drainage Analysis, Post-Development 
 
Section 5   NRCC Extreme Precipitation Table (Rainfall Data) 

 
Section 6 NRCS Soils Report 

 
Section 7 Stormwater Operations and Maintenance Plan 
 
Section 8 Watershed Plans 

Pre-Development Watershed Plan 
Post-Development Watershed Plan 

 
 
 
 
 
 
 
 
 
 



 

              

 
Section 1 
 
Narrative 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

PROJECT DESCRIPTION 
 
Hampshire Development Corp. is proposing to redevelop an existing urban site located at 64 
Vaughan Street in Portsmouth, NH.  Identified as Assessor’s Map 126, Lot 1, the property is 
approximately 0.32 (+/-) acres in size and is located in the City’s Character District 5 (CD-5), 
Downtown and Historic Overlay zoning districts.  The site is currently 99.94% impervious and 
hosts a building formerly used as a furniture store and a paved parking lot. 
 
The proposed project will rehabilitate a portion of the existing structure, raze and rebuild another 
portion, construct an addition and install an underground parking garage in the existing 
basement.  The finished product will consist of fourteen residential units and over 12,000sf of 
ground floor retail space.  The project also envisions constructing a new sidewalk along the 
adjacent City-owned Worth parking lot and installing new landscape areas in the Worth lot and 
along the site’s frontage on Vaughan Mall and Hanover Street. 
 
Runoff from the redevelopment will be directed to an existing municipal closed drainage system 
by way of two new catch basins in the Worth lot and roof leaders that will collect the building 
downspouts along Hanover Street and the adjacent alley. 
 
Site Soils 
 
The NRCS indicates that the subject property consists of one primary soil classification:  
 699 – Urban Land, HSG C 
 
Pre-Development (Existing Conditions) 
 
The pre-development site conditions reflect the existing conditions of the site, which include the 
existing building and parking lot in addition to the surrounding area.  The site discharges to the 
City’s closed drainage systems in Hanover Street and Vaughan Mall.  Identified as Point of 
Analysis (POA) #’s 1 (CB #4) and 2 (DMH #5202), these drainage systems are the analysis 
points for the Pre-Development drainage model.   
 
The majority of the grades and elevations shown on the plans are based on a site survey 
completed by James Verra and Associates, Inc.  One limited offsite area on Hanover Street was 
modeled using data from the City’s GIS system.  The study pre-development area was analyzed 
as four (4) watersheds, which discharge to POA #’s 1 and 2 as identified above.     
 
Post-Development (Proposed Site Design) 
 
A portion of the existing building will remain and be rehabilitated, another portion reconstructed 
and an addition added for a total of fourteen residential units and ground floor retail space.  The 
adjacent Worth parking lot will be also reconfigured to add a new sidewalk and landscape 
islands. 



The proposed stormwater system is depicted on the attached Post-Development Watershed Plan.  
For the post development analysis, the site was divided into eight (8) watershed areas to more 
accurately depict the post-development conditions.  The same points of analysis used in the Pre-
Development model (POA #’s1 and 2) 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.  Times of concentration 
(Tc) were set to a minimum of 6 minutes per TR-55.  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).  As the project site lies 
within a Coastal and Great Bay Community as identified by the NHDES Alteration of Terrain 
Bureau, all rainfall amounts were increased by 15% to account for potential future increases in 
rainfall due to climate change.   
 
Disclaimer 
 
Altus Engineering, Inc. 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. 
 
 



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 Point 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 will be decreased from the 
existing conditions for all analyzed storm events.   
 
 
CONCLUSION 
 
This proposed site redevelopment of 64 Vaughan Mall in Portsmouth, NH 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.  Appropriate steps will be taken to properly mitigate 
erosion and sedimentation through the use of Best Management Practices for sediment and 
erosion control, including perimeter barriers during construction and permanent deep sump catch 
basins with grease hoods. 

*Rainfall Intensities Reflect 
15% Increase per AoT  

2-Yr Storm  
(3.69 inch) 

10-Yr Storm 
(5.60 inch) 

25-Yr Storm 
(7.10 inch) 

50-Yr Storm 
(8.50 inch) 

POA #1 (Hanover Street)     
  Pre 2.59 3.95 5.01 6.01 
  Post 2.56 3.92 4.99 5.98 

                   Change -0.03 -0.03 -0.02 -0.03 
POA #2 (Vaughan Mall)     
Pre 1.47 2.25 2.86 3.43 
Post 1.45 2.23 2.84 3.40 

Change -0.02 -0.02 -0.02 -0.03 



 

              

 
Section 2 
 
Aerial Photo and USGS Map 
 
 
 
 
 
 
 
 
 
 
 
 
 



SITE



SITE



 

              

 
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 
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Type III 24-hr  2-yr Rainfall=3.69"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

Page 2HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=32,094 sf   99.25% Impervious   Runoff Depth=3.46"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=2.59 cfs  0.212 af

Runoff Area=4,739 sf   98.48% Impervious   Runoff Depth=3.46"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.031 af

Runoff Area=10,680 sf   98.58% Impervious   Runoff Depth=3.46"Subcatchment 3S: Worth Lot
   Flow Length=213'   Tc=6.0 min   CN=98   Runoff=0.86 cfs  0.071 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=3.23"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.23 cfs  0.018 af

   Inflow=2.59 cfs  0.212 afReach 100R: POA #1
   Outflow=2.59 cfs  0.212 af

   Inflow=1.47 cfs  0.120 afReach 200R: POA #2
   Outflow=1.47 cfs  0.120 af

Peak Elev=12.32'   Inflow=0.38 cfs  0.031 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.38 cfs  0.031 af

Peak Elev=11.74'   Inflow=1.24 cfs  0.102 afPond 3P: CB #3764
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=1.24 cfs  0.102 af

Peak Elev=12.26'   Inflow=0.23 cfs  0.018 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.23 cfs  0.018 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.332 af   Average Runoff Depth = 3.44"
1.35% Pervious = 0.016 ac     98.65% Impervious = 1.142 ac
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5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.016 74 >75% Grass cover, Good, HSG C  (1S, 2S, 3S, 4S)
0.411 98 Paved parking, HSG C  (2S, 3S, 4S)
0.494 98 Paved roads w/curbs & sewers, HSG C  (1S)
0.237 98 Roofs, HSG C  (1S)

1.158 98 TOTAL AREA



Type III 24-hr  10-yr Rainfall=5.60"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=32,094 sf   99.25% Impervious   Runoff Depth=5.36"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=3.95 cfs  0.329 af

Runoff Area=4,739 sf   98.48% Impervious   Runoff Depth=5.36"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=98   Runoff=0.58 cfs  0.049 af

Runoff Area=10,680 sf   98.58% Impervious   Runoff Depth=5.36"Subcatchment 3S: Worth Lot
   Flow Length=213'   Tc=6.0 min   CN=98   Runoff=1.31 cfs  0.110 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=5.13"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.35 cfs  0.029 af

   Inflow=3.95 cfs  0.329 afReach 100R: POA #1
   Outflow=3.95 cfs  0.329 af

   Inflow=2.25 cfs  0.187 afReach 200R: POA #2
   Outflow=2.25 cfs  0.187 af

Peak Elev=12.39'   Inflow=0.58 cfs  0.049 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.58 cfs  0.049 af

Peak Elev=11.94'   Inflow=1.90 cfs  0.158 afPond 3P: CB #3764
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=1.90 cfs  0.158 af

Peak Elev=12.32'   Inflow=0.35 cfs  0.029 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.35 cfs  0.029 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.516 af   Average Runoff Depth = 5.35"
1.35% Pervious = 0.016 ac     98.65% Impervious = 1.142 ac



Type III 24-hr  10-yr Rainfall=5.60"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Site, Worth Lot, Alley & Hanover St.

Runoff = 3.95 cfs @ 12.09 hrs,  Volume= 0.329 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
242 74 >75% Grass cover, Good, HSG C

21,524 98 Paved roads w/curbs & sewers, HSG C
10,328 98 Roofs, HSG C
32,094 98 Weighted Average

242 0.75% Pervious Area
31,852 99.25% Impervious Area

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

0.4 29 0.0200 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

2.0 318 0.0171 2.65 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.4 347 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: Site, Worth Lot, Alley & Hanover St.

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0

Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=32,094 sf
Runoff Volume=0.329 af

Runoff Depth=5.36"
Flow Length=347'

Tc=6.0 min
CN=98

3.95 cfs



Type III 24-hr  10-yr Rainfall=5.60"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Worth Lot

Runoff = 0.58 cfs @ 12.09 hrs,  Volume= 0.049 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
72 74 >75% Grass cover, Good, HSG C

4,667 98 Paved parking, HSG C
4,739 98 Weighted Average

72 1.52% Pervious Area
4,667 98.48% Impervious Area

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

0.5 30 0.0150 1.03 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.2 45 0.0281 3.40 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 49 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 124 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S: Worth Lot

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=4,739 sf
Runoff Volume=0.049 af

Runoff Depth=5.36"
Flow Length=124'

Tc=6.0 min
CN=98

0.58 cfs



Type III 24-hr  10-yr Rainfall=5.60"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Worth Lot

Runoff = 1.31 cfs @ 12.09 hrs,  Volume= 0.110 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
152 74 >75% Grass cover, Good, HSG C

10,528 98 Paved parking, HSG C
10,680 98 Weighted Average

152 1.42% Pervious Area
10,528 98.58% Impervious Area

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

0.5 24 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.5 59 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 130 0.0103 2.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.1 213 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3S: Worth Lot

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (
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0

Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=10,680 sf
Runoff Volume=0.110 af

Runoff Depth=5.36"
Flow Length=213'

Tc=6.0 min
CN=98

1.31 cfs



Type III 24-hr  10-yr Rainfall=5.60"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Vaughan Mall

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth= 5.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
215 74 >75% Grass cover, Good, HSG C

2,693 98 Paved parking, HSG C
2,908 96 Weighted Average

215 7.39% Pervious Area
2,693 92.61% Impervious Area

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

0.6 30 0.0097 0.87 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.3 31 0.0093 1.96 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 61 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 4S: Vaughan Mall

Runoff

Hydrograph

Time  (hours)
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Summary for Reach 100R: POA #1

Inflow Area = 0.737 ac, 99.25% Impervious,  Inflow Depth = 5.36"    for  10-yr event
Inflow = 3.95 cfs @ 12.09 hrs,  Volume= 0.329 af
Outflow = 3.95 cfs @ 12.09 hrs,  Volume= 0.329 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach 100R: POA #1

Inflow
Outflow

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

4

3

2

1

0

Inflow Area=0.737 ac
3.95 cfs

3.95 cfs



Type III 24-hr  10-yr Rainfall=5.60"5042-Pre
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Reach 200R: POA #2

Inflow Area = 0.421 ac, 97.60% Impervious,  Inflow Depth = 5.33"    for  10-yr event
Inflow = 2.25 cfs @ 12.09 hrs,  Volume= 0.187 af
Outflow = 2.25 cfs @ 12.09 hrs,  Volume= 0.187 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach 200R: POA #2

Inflow
Outflow

Hydrograph

Time  (hours)
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Summary for Pond 2P: CB #25851

Inflow Area = 0.109 ac, 98.48% Impervious,  Inflow Depth = 5.36"    for  10-yr event
Inflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.049 af
Outflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.049 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.58 cfs @ 12.09 hrs,  Volume= 0.049 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 12.39' @ 12.09 hrs
Flood Elev= 16.26'

Device Routing     Invert Outlet Devices
#1 Primary 12.01' 12.0"  Round Culvert   

L= 64.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.01' / 11.20'   S= 0.0127 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.57 cfs @ 12.09 hrs  HW=12.39'   (Free Discharge)
1=Culvert  (Inlet Controls 0.57 cfs @ 2.09 fps)

Pond 2P: CB #25851
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Summary for Pond 3P: CB #3764

Inflow Area = 0.354 ac, 98.55% Impervious,  Inflow Depth = 5.36"    for  10-yr event
Inflow = 1.90 cfs @ 12.09 hrs,  Volume= 0.158 af
Outflow = 1.90 cfs @ 12.09 hrs,  Volume= 0.158 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.90 cfs @ 12.09 hrs,  Volume= 0.158 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 11.94' @ 12.09 hrs
Flood Elev= 15.05'

Device Routing     Invert Outlet Devices
#1 Primary 11.10' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 11.10' / 10.92'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.84 cfs @ 12.09 hrs  HW=11.93'   (Free Discharge)
1=Culvert  (Barrel Controls 1.84 cfs @ 3.61 fps)

Pond 3P: CB #3764
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Summary for Pond 4P: CB #3763

Inflow Area = 0.067 ac, 92.61% Impervious,  Inflow Depth = 5.13"    for  10-yr event
Inflow = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af
Outflow = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 12.32' @ 12.09 hrs
Flood Elev= 14.71'

Device Routing     Invert Outlet Devices
#1 Primary 12.03' 12.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.03' / 11.47'   S= 0.0140 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.34 cfs @ 12.09 hrs  HW=12.32'   (Free Discharge)
1=Culvert  (Inlet Controls 0.34 cfs @ 1.83 fps)

Pond 4P: CB #3763
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=32,094 sf   99.25% Impervious   Runoff Depth=6.86"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=5.01 cfs  0.421 af

Runoff Area=4,739 sf   98.48% Impervious   Runoff Depth=6.86"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=98   Runoff=0.74 cfs  0.062 af

Runoff Area=10,680 sf   98.58% Impervious   Runoff Depth=6.86"Subcatchment 3S: Worth Lot
   Flow Length=213'   Tc=6.0 min   CN=98   Runoff=1.67 cfs  0.140 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=6.62"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.45 cfs  0.037 af

   Inflow=5.01 cfs  0.421 afReach 100R: POA #1
   Outflow=5.01 cfs  0.421 af

   Inflow=2.86 cfs  0.239 afReach 200R: POA #2
   Outflow=2.86 cfs  0.239 af

Peak Elev=12.45'   Inflow=0.74 cfs  0.062 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.74 cfs  0.062 af

Peak Elev=12.09'   Inflow=2.41 cfs  0.202 afPond 3P: CB #3764
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=2.41 cfs  0.202 af

Peak Elev=12.36'   Inflow=0.45 cfs  0.037 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.45 cfs  0.037 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.660 af   Average Runoff Depth = 6.85"
1.35% Pervious = 0.016 ac     98.65% Impervious = 1.142 ac
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=32,094 sf   99.25% Impervious   Runoff Depth=8.26"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=6.01 cfs  0.507 af

Runoff Area=4,739 sf   98.48% Impervious   Runoff Depth=8.26"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=98   Runoff=0.89 cfs  0.075 af

Runoff Area=10,680 sf   98.58% Impervious   Runoff Depth=8.26"Subcatchment 3S: Worth Lot
   Flow Length=213'   Tc=6.0 min   CN=98   Runoff=2.00 cfs  0.169 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=8.02"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.54 cfs  0.045 af

   Inflow=6.01 cfs  0.507 afReach 100R: POA #1
   Outflow=6.01 cfs  0.507 af

   Inflow=3.43 cfs  0.288 afReach 200R: POA #2
   Outflow=3.43 cfs  0.288 af

Peak Elev=12.49'   Inflow=0.89 cfs  0.075 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.89 cfs  0.075 af

Peak Elev=12.25'   Inflow=2.89 cfs  0.244 afPond 3P: CB #3764
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=2.89 cfs  0.244 af

Peak Elev=12.40'   Inflow=0.54 cfs  0.045 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.54 cfs  0.045 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.795 af   Average Runoff Depth = 8.25"
1.35% Pervious = 0.016 ac     98.65% Impervious = 1.142 ac



 

              

 
Section 4 
 
Drainage Calculations 
 
Post-Development 
2-Year, 24-Hour Summary 
10-Year, 24-Hour Complete 
25-Year, 24-Hour Summary 
50-Year, 24-Hour Summary 

 
 
 
 
 
 
 
 
 



1S

Site, Worth Lot, Alley &
 Hanover St.

2S

Worth Lot

4S

Vaughan Mall

10S

Roof

11S

Roof

12S

Roof

20S

Worth Lot

21S

Worth Lot

11R

Roof Leader

12R

Roof Leader

13R

Roof Leader

100R

POA #1

200R

POA #2

2P
CB

CB #25851

3P
CB

DMH #P1

4P
CB

CB #3763

20P
CB

CB #P3

21P
CB

CB #P2

Routing Diagram for 5042-Post
Prepared by Altus Engineering, Inc.,  Printed 6/16/2021

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2-yr Rainfall=3.69"5042-Post
  Printed  6/16/2021Prepared by Altus Engineering, Inc.
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=19,157 sf   98.39% Impervious   Runoff Depth=3.46"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=1.54 cfs  0.127 af

Runoff Area=4,739 sf   91.90% Impervious   Runoff Depth=3.23"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=96   Runoff=0.37 cfs  0.029 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=3.23"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.23 cfs  0.018 af

Runoff Area=8,053 sf   100.00% Impervious   Runoff Depth=3.46"Subcatchment 10S: Roof
   Tc=6.0 min   CN=98   Runoff=0.65 cfs  0.053 af

Runoff Area=2,409 sf   88.71% Impervious   Runoff Depth=3.13"Subcatchment 11S: Roof
   Tc=6.0 min   CN=95   Runoff=0.19 cfs  0.014 af

Runoff Area=2,555 sf   100.00% Impervious   Runoff Depth=3.46"Subcatchment 12S: Roof
   Tc=6.0 min   CN=98   Runoff=0.21 cfs  0.017 af

Runoff Area=4,709 sf   99.17% Impervious   Runoff Depth=3.46"Subcatchment 20S: Worth Lot
   Flow Length=100'   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.031 af

Runoff Area=5,891 sf   95.25% Impervious   Runoff Depth=3.34"Subcatchment 21S: Worth Lot
   Flow Length=105'   Tc=6.0 min   CN=97   Runoff=0.47 cfs  0.038 af

Avg. Flow Depth=0.19'   Max Vel=2.72 fps   Inflow=0.19 cfs  0.014 afReach 11R: Roof Leader
6.0"  Round Pipe   n=0.012   L=94.0'   S=0.0100 '/'   Capacity=0.61 cfs   Outflow=0.18 cfs  0.014 af

Avg. Flow Depth=0.28'   Max Vel=6.04 fps   Inflow=0.85 cfs  0.070 afReach 12R: Roof Leader
8.0"  Round Pipe   n=0.012   L=113.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=0.85 cfs  0.070 af

Avg. Flow Depth=0.31'   Max Vel=6.33 fps   Inflow=1.03 cfs  0.085 afReach 13R: Roof Leader
8.0"  Round Pipe   n=0.012   L=21.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=1.02 cfs  0.085 af

   Inflow=2.56 cfs  0.211 afReach 100R: POA #1
   Outflow=2.56 cfs  0.211 af

   Inflow=1.45 cfs  0.116 afReach 200R: POA #2
   Outflow=1.45 cfs  0.116 af

Peak Elev=12.31'   Inflow=0.37 cfs  0.029 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.37 cfs  0.029 af

Peak Elev=11.74'   Inflow=1.22 cfs  0.098 afPond 3P: DMH #P1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=1.22 cfs  0.098 af

Peak Elev=12.26'   Inflow=0.23 cfs  0.018 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.23 cfs  0.018 af
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Peak Elev=12.24'   Inflow=0.38 cfs  0.031 afPond 20P: CB #P3
12.0"  Round Culvert  n=0.012  L=86.0'  S=0.0050 '/'   Outflow=0.38 cfs  0.031 af

Peak Elev=11.93'   Inflow=0.85 cfs  0.069 afPond 21P: CB #P2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=0.85 cfs  0.069 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.327 af   Average Runoff Depth = 3.39"
2.97% Pervious = 0.034 ac     97.03% Impervious = 1.123 ac
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.034 74 >75% Grass cover, Good, HSG C  (1S, 2S, 4S, 11S, 20S, 21S)
0.398 98 Paved parking, HSG C  (2S, 4S, 20S, 21S)
0.433 98 Paved roads w/curbs & sewers, HSG C  (1S)
0.293 98 Roofs, HSG C  (10S, 11S, 12S)

1.158 97 TOTAL AREA
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=19,157 sf   98.39% Impervious   Runoff Depth=5.36"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=2.36 cfs  0.197 af

Runoff Area=4,739 sf   91.90% Impervious   Runoff Depth=5.13"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=96   Runoff=0.58 cfs  0.047 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=5.13"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.35 cfs  0.029 af

Runoff Area=8,053 sf   100.00% Impervious   Runoff Depth=5.36"Subcatchment 10S: Roof
   Tc=6.0 min   CN=98   Runoff=0.99 cfs  0.083 af

Runoff Area=2,409 sf   88.71% Impervious   Runoff Depth=5.01"Subcatchment 11S: Roof
   Tc=6.0 min   CN=95   Runoff=0.29 cfs  0.023 af

Runoff Area=2,555 sf   100.00% Impervious   Runoff Depth=5.36"Subcatchment 12S: Roof
   Tc=6.0 min   CN=98   Runoff=0.31 cfs  0.026 af

Runoff Area=4,709 sf   99.17% Impervious   Runoff Depth=5.36"Subcatchment 20S: Worth Lot
   Flow Length=100'   Tc=6.0 min   CN=98   Runoff=0.58 cfs  0.048 af

Runoff Area=5,891 sf   95.25% Impervious   Runoff Depth=5.25"Subcatchment 21S: Worth Lot
   Flow Length=105'   Tc=6.0 min   CN=97   Runoff=0.72 cfs  0.059 af

Avg. Flow Depth=0.24'   Max Vel=3.06 fps   Inflow=0.29 cfs  0.023 afReach 11R: Roof Leader
6.0"  Round Pipe   n=0.012   L=94.0'   S=0.0100 '/'   Capacity=0.61 cfs   Outflow=0.28 cfs  0.023 af

Avg. Flow Depth=0.36'   Max Vel=6.72 fps   Inflow=1.30 cfs  0.109 afReach 12R: Roof Leader
8.0"  Round Pipe   n=0.012   L=113.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=1.29 cfs  0.109 af

Avg. Flow Depth=0.41'   Max Vel=7.02 fps   Inflow=1.58 cfs  0.132 afReach 13R: Roof Leader
8.0"  Round Pipe   n=0.012   L=21.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=1.57 cfs  0.132 af

   Inflow=3.92 cfs  0.328 afReach 100R: POA #1
   Outflow=3.92 cfs  0.328 af

   Inflow=2.23 cfs  0.182 afReach 200R: POA #2
   Outflow=2.23 cfs  0.182 af

Peak Elev=12.39'   Inflow=0.58 cfs  0.047 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.58 cfs  0.047 af

Peak Elev=11.93'   Inflow=1.87 cfs  0.154 afPond 3P: DMH #P1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=1.87 cfs  0.154 af

Peak Elev=12.32'   Inflow=0.35 cfs  0.029 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.35 cfs  0.029 af
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Peak Elev=12.32'   Inflow=0.58 cfs  0.048 afPond 20P: CB #P3
12.0"  Round Culvert  n=0.012  L=86.0'  S=0.0050 '/'   Outflow=0.58 cfs  0.048 af

Peak Elev=12.09'   Inflow=1.30 cfs  0.107 afPond 21P: CB #P2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=1.30 cfs  0.107 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.511 af   Average Runoff Depth = 5.30"
2.97% Pervious = 0.034 ac     97.03% Impervious = 1.123 ac
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Summary for Subcatchment 1S: Site, Worth Lot, Alley & Hanover St.

Runoff = 2.36 cfs @ 12.09 hrs,  Volume= 0.197 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
308 74 >75% Grass cover, Good, HSG C

18,849 98 Paved roads w/curbs & sewers, HSG C
19,157 98 Weighted Average

308 1.61% Pervious Area
18,849 98.39% Impervious Area

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

0.4 29 0.0200 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

2.0 318 0.0171 2.65 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.4 347 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: Site, Worth Lot, Alley & Hanover St.

Runoff

Hydrograph

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

Runoff Area=19,157 sf
Runoff Volume=0.197 af

Runoff Depth=5.36"
Flow Length=347'

Tc=6.0 min
CN=98

2.36 cfs
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Summary for Subcatchment 2S: Worth Lot

Runoff = 0.58 cfs @ 12.09 hrs,  Volume= 0.047 af,  Depth= 5.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
384 74 >75% Grass cover, Good, HSG C

4,355 98 Paved parking, HSG C
4,739 96 Weighted Average

384 8.10% Pervious Area
4,355 91.90% Impervious Area

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

0.5 30 0.0150 1.03 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.2 45 0.0281 3.40 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 49 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 124 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S: Worth Lot

Runoff

Hydrograph

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

Runoff Area=4,739 sf
Runoff Volume=0.047 af

Runoff Depth=5.13"
Flow Length=124'

Tc=6.0 min
CN=96

0.58 cfs
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Summary for Subcatchment 4S: Vaughan Mall

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af,  Depth= 5.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
215 74 >75% Grass cover, Good, HSG C

2,693 98 Paved parking, HSG C
2,908 96 Weighted Average

215 7.39% Pervious Area
2,693 92.61% Impervious Area

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

0.6 30 0.0097 0.87 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.3 31 0.0093 1.96 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.9 61 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 4S: Vaughan Mall

Runoff

Hydrograph

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

Runoff Area=2,908 sf
Runoff Volume=0.029 af

Runoff Depth=5.13"
Flow Length=61'

Tc=6.0 min
CN=96

0.35 cfs
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Summary for Subcatchment 10S: Roof

Runoff = 0.99 cfs @ 12.09 hrs,  Volume= 0.083 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
8,053 98 Roofs, HSG C
8,053 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 10S: Roof

Runoff

Hydrograph

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

Runoff Area=8,053 sf
Runoff Volume=0.083 af

Runoff Depth=5.36"
Tc=6.0 min

CN=98

0.99 cfs
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Summary for Subcatchment 11S: Roof

Runoff = 0.29 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth= 5.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
272 74 >75% Grass cover, Good, HSG C

2,137 98 Roofs, HSG C
2,409 95 Weighted Average

272 11.29% Pervious Area
2,137 88.71% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 11S: Roof

Runoff

Hydrograph

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

Runoff Area=2,409 sf
Runoff Volume=0.023 af

Runoff Depth=5.01"
Tc=6.0 min

CN=95

0.29 cfs
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Summary for Subcatchment 12S: Roof

Runoff = 0.31 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
2,555 98 Roofs, HSG C
2,555 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 12S: Roof

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=2,555 sf
Runoff Volume=0.026 af

Runoff Depth=5.36"
Tc=6.0 min

CN=98

0.31 cfs
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Summary for Subcatchment 20S: Worth Lot

Runoff = 0.58 cfs @ 12.09 hrs,  Volume= 0.048 af,  Depth= 5.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
39 74 >75% Grass cover, Good, HSG C

4,670 98 Paved parking, HSG C
4,709 98 Weighted Average

39 0.83% Pervious Area
4,670 99.17% Impervious Area

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

0.5 24 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.5 59 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 17 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 100 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 20S: Worth Lot

Runoff

Hydrograph

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

Runoff Area=4,709 sf
Runoff Volume=0.048 af

Runoff Depth=5.36"
Flow Length=100'

Tc=6.0 min
CN=98

0.58 cfs



Type III 24-hr  10-yr Rainfall=5.60"5042-Post
  Printed  6/16/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 21S: Worth Lot

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 0.059 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
280 74 >75% Grass cover, Good, HSG C

5,611 98 Paved parking, HSG C
5,891 97 Weighted Average

280 4.75% Pervious Area
5,611 95.25% Impervious Area

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

0.6 30 0.0100 0.88 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.2 40 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 35 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 105 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 21S: Worth Lot

Runoff

Hydrograph

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

Runoff Area=5,891 sf
Runoff Volume=0.059 af

Runoff Depth=5.25"
Flow Length=105'

Tc=6.0 min
CN=97

0.72 cfs
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Summary for Reach 11R: Roof Leader

Inflow Area = 0.055 ac, 88.71% Impervious,  Inflow Depth = 5.01"    for  10-yr event
Inflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.023 af
Outflow = 0.28 cfs @ 12.10 hrs,  Volume= 0.023 af,  Atten= 2%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.06 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 9 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 0.50'  Flow Area= 0.2 sf,  Capacity= 0.61 cfs

6.0"  Round Pipe
n= 0.012
Length= 94.0'   Slope= 0.0100 '/'
Inlet Invert= 9.10',  Outlet Invert= 8.16'

Reach 11R: Roof Leader

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.055 ac
Avg. Flow Depth=0.24'

Max Vel=3.06 fps
6.0"

Round Pipe
n=0.012
L=94.0'

S=0.0100 '/'
Capacity=0.61 cfs

0.29 cfs
0.28 cfs
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Summary for Reach 12R: Roof Leader

Inflow Area = 0.244 ac,100.00% Impervious,  Inflow Depth = 5.36"    for  10-yr event
Inflow = 1.30 cfs @ 12.09 hrs,  Volume= 0.109 af
Outflow = 1.29 cfs @ 12.09 hrs,  Volume= 0.109 af,  Atten= 1%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.72 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.31 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 22 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 2.27 cfs

8.0"  Round Pipe
n= 0.012
Length= 113.0'   Slope= 0.0300 '/'
Inlet Invert= 11.47',  Outlet Invert= 8.08'

Reach 12R: Roof Leader

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.244 ac
Avg. Flow Depth=0.36'

Max Vel=6.72 fps
8.0"

Round Pipe
n=0.012
L=113.0'

S=0.0300 '/'
Capacity=2.27 cfs

1.30 cfs
1.29 cfs
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Summary for Reach 13R: Roof Leader

Inflow Area = 0.299 ac, 97.91% Impervious,  Inflow Depth = 5.30"    for  10-yr event
Inflow = 1.58 cfs @ 12.10 hrs,  Volume= 0.132 af
Outflow = 1.57 cfs @ 12.10 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.02 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.43 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 5 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 2.27 cfs

8.0"  Round Pipe
n= 0.012
Length= 21.0'   Slope= 0.0300 '/'
Inlet Invert= 8.08',  Outlet Invert= 7.45'

Reach 13R: Roof Leader

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.299 ac
Avg. Flow Depth=0.41'

Max Vel=7.02 fps
8.0"

Round Pipe
n=0.012
L=21.0'

S=0.0300 '/'
Capacity=2.27 cfs

1.58 cfs
1.57 cfs
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Summary for Reach 100R: POA #1

Inflow Area = 0.739 ac, 98.20% Impervious,  Inflow Depth = 5.34"    for  10-yr event
Inflow = 3.92 cfs @ 12.09 hrs,  Volume= 0.328 af
Outflow = 3.92 cfs @ 12.09 hrs,  Volume= 0.328 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach 100R: POA #1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.739 ac
3.92 cfs

3.92 cfs
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Summary for Reach 200R: POA #2

Inflow Area = 0.419 ac, 94.97% Impervious,  Inflow Depth = 5.23"    for  10-yr event
Inflow = 2.23 cfs @ 12.09 hrs,  Volume= 0.182 af
Outflow = 2.23 cfs @ 12.09 hrs,  Volume= 0.182 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Reach 200R: POA #2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.419 ac
2.23 cfs

2.23 cfs
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Summary for Pond 2P: CB #25851

Inflow Area = 0.109 ac, 91.90% Impervious,  Inflow Depth = 5.13"    for  10-yr event
Inflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.047 af
Outflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.58 cfs @ 12.09 hrs,  Volume= 0.047 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 12.39' @ 12.09 hrs
Flood Elev= 16.26'

Device Routing     Invert Outlet Devices
#1 Primary 12.01' 12.0"  Round Culvert   

L= 64.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.01' / 11.20'   S= 0.0127 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.56 cfs @ 12.09 hrs  HW=12.38'   (Free Discharge)
1=Culvert  (Inlet Controls 0.56 cfs @ 2.08 fps)

Pond 2P: CB #25851

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.109 ac
Peak Elev=12.39'

12.0"
Round Culvert

n=0.012
L=64.0'

S=0.0127 '/'

0.58 cfs
0.58 cfs
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Summary for Pond 3P: DMH #P1

Inflow Area = 0.352 ac, 95.42% Impervious,  Inflow Depth = 5.25"    for  10-yr event
Inflow = 1.87 cfs @ 12.09 hrs,  Volume= 0.154 af
Outflow = 1.87 cfs @ 12.09 hrs,  Volume= 0.154 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.87 cfs @ 12.09 hrs,  Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 11.93' @ 12.09 hrs
Flood Elev= 15.45'

Device Routing     Invert Outlet Devices
#1 Primary 11.10' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 11.10' / 10.92'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.82 cfs @ 12.09 hrs  HW=11.92'   (Free Discharge)
1=Culvert  (Barrel Controls 1.82 cfs @ 3.60 fps)

Pond 3P: DMH #P1
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Summary for Pond 4P: CB #3763

Inflow Area = 0.067 ac, 92.61% Impervious,  Inflow Depth = 5.13"    for  10-yr event
Inflow = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af
Outflow = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.35 cfs @ 12.09 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 12.32' @ 12.09 hrs
Flood Elev= 14.71'

Device Routing     Invert Outlet Devices
#1 Primary 12.03' 12.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 12.03' / 11.47'   S= 0.0140 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.34 cfs @ 12.09 hrs  HW=12.32'   (Free Discharge)
1=Culvert  (Inlet Controls 0.34 cfs @ 1.83 fps)

Pond 4P: CB #3763
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Summary for Pond 20P: CB #P3

Inflow Area = 0.108 ac, 99.17% Impervious,  Inflow Depth = 5.36"    for  10-yr event
Inflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.048 af
Outflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.58 cfs @ 12.09 hrs,  Volume= 0.048 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 12.32' @ 12.09 hrs
Flood Elev= 15.35'

Device Routing     Invert Outlet Devices
#1 Primary 11.89' 12.0"  Round Culvert   

L= 86.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 11.89' / 11.46'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.56 cfs @ 12.09 hrs  HW=12.32'   (Free Discharge)
1=Culvert  (Barrel Controls 0.56 cfs @ 2.61 fps)

Pond 20P: CB #P3
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Summary for Pond 21P: CB #P2

Inflow Area = 0.243 ac, 96.99% Impervious,  Inflow Depth = 5.30"    for  10-yr event
Inflow = 1.30 cfs @ 12.09 hrs,  Volume= 0.107 af
Outflow = 1.30 cfs @ 12.09 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.30 cfs @ 12.09 hrs,  Volume= 0.107 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 12.09' @ 12.09 hrs
Flood Elev= 15.30'

Device Routing     Invert Outlet Devices
#1 Primary 11.36' 12.0"  Round Culvert   

L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 11.36' / 11.30'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.26 cfs @ 12.09 hrs  HW=12.08'   (Free Discharge)
1=Culvert  (Barrel Controls 1.26 cfs @ 2.93 fps)

Pond 21P: CB #P2
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=19,157 sf   98.39% Impervious   Runoff Depth=6.86"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=2.99 cfs  0.251 af

Runoff Area=4,739 sf   91.90% Impervious   Runoff Depth=6.62"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=96   Runoff=0.73 cfs  0.060 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=6.62"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.45 cfs  0.037 af

Runoff Area=8,053 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 10S: Roof
   Tc=6.0 min   CN=98   Runoff=1.26 cfs  0.106 af

Runoff Area=2,409 sf   88.71% Impervious   Runoff Depth=6.51"Subcatchment 11S: Roof
   Tc=6.0 min   CN=95   Runoff=0.37 cfs  0.030 af

Runoff Area=2,555 sf   100.00% Impervious   Runoff Depth=6.86"Subcatchment 12S: Roof
   Tc=6.0 min   CN=98   Runoff=0.40 cfs  0.034 af

Runoff Area=4,709 sf   99.17% Impervious   Runoff Depth=6.86"Subcatchment 20S: Worth Lot
   Flow Length=100'   Tc=6.0 min   CN=98   Runoff=0.74 cfs  0.062 af

Runoff Area=5,891 sf   95.25% Impervious   Runoff Depth=6.74"Subcatchment 21S: Worth Lot
   Flow Length=105'   Tc=6.0 min   CN=97   Runoff=0.92 cfs  0.076 af

Avg. Flow Depth=0.28'   Max Vel=3.25 fps   Inflow=0.37 cfs  0.030 afReach 11R: Roof Leader
6.0"  Round Pipe   n=0.012   L=94.0'   S=0.0100 '/'   Capacity=0.61 cfs   Outflow=0.36 cfs  0.030 af

Avg. Flow Depth=0.42'   Max Vel=7.09 fps   Inflow=1.66 cfs  0.139 afReach 12R: Roof Leader
8.0"  Round Pipe   n=0.012   L=113.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=1.64 cfs  0.139 af

Avg. Flow Depth=0.49'   Max Vel=7.33 fps   Inflow=2.01 cfs  0.169 afReach 13R: Roof Leader
8.0"  Round Pipe   n=0.012   L=21.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=2.00 cfs  0.169 af

   Inflow=4.99 cfs  0.421 afReach 100R: POA #1
   Outflow=4.99 cfs  0.421 af

   Inflow=2.84 cfs  0.235 afReach 200R: POA #2
   Outflow=2.84 cfs  0.235 af

Peak Elev=12.44'   Inflow=0.73 cfs  0.060 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.73 cfs  0.060 af

Peak Elev=12.09'   Inflow=2.39 cfs  0.198 afPond 3P: DMH #P1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=2.39 cfs  0.198 af

Peak Elev=12.36'   Inflow=0.45 cfs  0.037 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.45 cfs  0.037 af
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Peak Elev=12.38'   Inflow=0.74 cfs  0.062 afPond 20P: CB #P3
12.0"  Round Culvert  n=0.012  L=86.0'  S=0.0050 '/'   Outflow=0.74 cfs  0.062 af

Peak Elev=12.21'   Inflow=1.65 cfs  0.138 afPond 21P: CB #P2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=1.65 cfs  0.138 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.655 af   Average Runoff Depth = 6.79"
2.97% Pervious = 0.034 ac     97.03% Impervious = 1.123 ac
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 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=19,157 sf   98.39% Impervious   Runoff Depth=8.26"Subcatchment 1S: Site, Worth Lot, Alley & 
   Flow Length=347'   Tc=6.0 min   CN=98   Runoff=3.58 cfs  0.303 af

Runoff Area=4,739 sf   91.90% Impervious   Runoff Depth=8.02"Subcatchment 2S: Worth Lot
   Flow Length=124'   Tc=6.0 min   CN=96   Runoff=0.88 cfs  0.073 af

Runoff Area=2,908 sf   92.61% Impervious   Runoff Depth=8.02"Subcatchment 4S: Vaughan Mall
   Flow Length=61'   Tc=6.0 min   CN=96   Runoff=0.54 cfs  0.045 af

Runoff Area=8,053 sf   100.00% Impervious   Runoff Depth=8.26"Subcatchment 10S: Roof
   Tc=6.0 min   CN=98   Runoff=1.51 cfs  0.127 af

Runoff Area=2,409 sf   88.71% Impervious   Runoff Depth=7.90"Subcatchment 11S: Roof
   Tc=6.0 min   CN=95   Runoff=0.45 cfs  0.036 af

Runoff Area=2,555 sf   100.00% Impervious   Runoff Depth=8.26"Subcatchment 12S: Roof
   Tc=6.0 min   CN=98   Runoff=0.48 cfs  0.040 af

Runoff Area=4,709 sf   99.17% Impervious   Runoff Depth=8.26"Subcatchment 20S: Worth Lot
   Flow Length=100'   Tc=6.0 min   CN=98   Runoff=0.88 cfs  0.074 af

Runoff Area=5,891 sf   95.25% Impervious   Runoff Depth=8.14"Subcatchment 21S: Worth Lot
   Flow Length=105'   Tc=6.0 min   CN=97   Runoff=1.10 cfs  0.092 af

Avg. Flow Depth=0.32'   Max Vel=3.38 fps   Inflow=0.45 cfs  0.036 afReach 11R: Roof Leader
6.0"  Round Pipe   n=0.012   L=94.0'   S=0.0100 '/'   Capacity=0.61 cfs   Outflow=0.44 cfs  0.036 af

Avg. Flow Depth=0.48'   Max Vel=7.32 fps   Inflow=1.98 cfs  0.168 afReach 12R: Roof Leader
8.0"  Round Pipe   n=0.012   L=113.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=1.97 cfs  0.168 af

Avg. Flow Depth=0.59'   Max Vel=7.38 fps   Inflow=2.41 cfs  0.204 afReach 13R: Roof Leader
8.0"  Round Pipe   n=0.012   L=21.0'   S=0.0300 '/'   Capacity=2.27 cfs   Outflow=2.40 cfs  0.204 af

   Inflow=5.98 cfs  0.507 afReach 100R: POA #1
   Outflow=5.98 cfs  0.507 af

   Inflow=3.40 cfs  0.283 afReach 200R: POA #2
   Outflow=3.40 cfs  0.283 af

Peak Elev=12.49'   Inflow=0.88 cfs  0.073 afPond 2P: CB #25851
12.0"  Round Culvert  n=0.012  L=64.0'  S=0.0127 '/'   Outflow=0.88 cfs  0.073 af

Peak Elev=12.24'   Inflow=2.86 cfs  0.239 afPond 3P: DMH #P1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0100 '/'   Outflow=2.86 cfs  0.239 af

Peak Elev=12.40'   Inflow=0.54 cfs  0.045 afPond 4P: CB #3763
12.0"  Round Culvert  n=0.012  L=40.0'  S=0.0140 '/'   Outflow=0.54 cfs  0.045 af
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Peak Elev=12.43'   Inflow=0.88 cfs  0.074 afPond 20P: CB #P3
12.0"  Round Culvert  n=0.012  L=86.0'  S=0.0050 '/'   Outflow=0.88 cfs  0.074 af

Peak Elev=12.31'   Inflow=1.98 cfs  0.166 afPond 21P: CB #P2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=1.98 cfs  0.166 af

Total Runoff Area = 1.158 ac   Runoff Volume = 0.790 af   Average Runoff Depth = 8.19"
2.97% Pervious = 0.034 ac     97.03% Impervious = 1.123 ac
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 70.763 degrees West

Latitude 43.072 degrees North

Elevation 0 feet

Date/Time Wed, 23 Dec 2020 12:00:25 -0500

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

1yr 0.26 0.40 0.50 0.65 0.81 1.04 1yr 0.70 0.98 1.21 1.56 2.03 2.66 2.92 1yr 2.35 2.81 3.22 3.94 4.55 1yr

2yr 0.32 0.50 0.62 0.81 1.02 1.30 2yr 0.88 1.18 1.52 1.94 2.49 3.21 3.57 2yr 2.84 3.43 3.94 4.68 5.33 2yr

5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.43 3.14 4.07 4.58 5yr 3.60 4.40 5.04 5.94 6.70 5yr

10yr 0.41 0.65 0.82 1.12 1.45 1.89 10yr 1.25 1.73 2.23 2.89 3.75 4.87 5.53 10yr 4.31 5.32 6.09 7.11 7.98 10yr

25yr 0.48 0.76 0.97 1.34 1.77 2.34 25yr 1.53 2.14 2.78 3.63 4.74 6.17 7.10 25yr 5.46 6.83 7.80 9.03 10.05 25yr

50yr 0.54 0.86 1.10 1.54 2.07 2.76 50yr 1.79 2.53 3.29 4.32 5.66 7.39 8.58 50yr 6.54 8.25 9.42 10.81 11.98 50yr

100yr 0.60 0.97 1.25 1.77 2.42 3.26 100yr 2.09 2.98 3.90 5.16 6.77 8.85 10.38 100yr 7.83 9.98 11.38 12.96 14.27 100yr

200yr 0.67 1.10 1.43 2.05 2.82 3.83 200yr 2.44 3.52 4.62 6.13 8.08 10.61 12.55 200yr 9.39 12.07 13.76 15.55 17.02 200yr

500yr 0.80 1.31 1.71 2.48 3.48 4.76 500yr 3.00 4.38 5.76 7.70 10.22 13.48 16.14 500yr 11.93 15.52 17.67 19.78 21.49 500yr

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

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.63 0.86 0.92 1.33 1.68 2.24 2.49 1yr 1.98 2.40 2.87 3.18 3.90 1yr

2yr 0.31 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.34 3.06 3.45 2yr 2.71 3.32 3.82 4.55 5.08 2yr

5yr 0.35 0.54 0.67 0.92 1.17 1.40 5yr 1.01 1.37 1.61 2.12 2.73 3.79 4.19 5yr 3.35 4.03 4.72 5.53 6.24 5yr

10yr 0.39 0.59 0.73 1.03 1.33 1.60 10yr 1.14 1.56 1.80 2.39 3.06 4.37 4.86 10yr 3.87 4.67 5.44 6.41 7.20 10yr

25yr 0.44 0.67 0.83 1.19 1.56 1.90 25yr 1.35 1.86 2.10 2.75 3.53 4.72 5.89 25yr 4.18 5.66 6.65 7.79 8.68 25yr

50yr 0.48 0.73 0.91 1.31 1.76 2.17 50yr 1.52 2.12 2.35 3.07 3.93 5.33 6.80 50yr 4.72 6.54 7.72 9.04 10.02 50yr

100yr 0.54 0.81 1.01 1.47 2.01 2.47 100yr 1.73 2.41 2.63 3.41 4.35 6.00 7.85 100yr 5.31 7.55 8.98 10.51 11.56 100yr

200yr 0.59 0.89 1.13 1.63 2.28 2.81 200yr 1.96 2.75 2.93 3.78 4.79 6.72 9.06 200yr 5.95 8.71 10.42 12.22 13.37 200yr

500yr 0.68 1.02 1.31 1.90 2.71 3.36 500yr 2.34 3.29 3.41 4.31 5.45 7.82 10.94 500yr 6.92 10.52 12.69 14.96 16.19 500yr

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

1yr 0.28 0.44 0.54 0.72 0.89 1.08 1yr 0.77 1.06 1.26 1.74 2.21 2.98 3.16 1yr 2.64 3.04 3.58 4.37 5.04 1yr

2yr 0.34 0.52 0.64 0.86 1.07 1.27 2yr 0.92 1.24 1.48 1.96 2.51 3.42 3.70 2yr 3.03 3.56 4.09 4.84 5.63 2yr

5yr 0.40 0.62 0.77 1.05 1.34 1.62 5yr 1.15 1.58 1.88 2.53 3.25 4.34 4.96 5yr 3.84 4.77 5.38 6.37 7.16 5yr

10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.93 2.28 3.11 3.95 5.34 6.20 10yr 4.72 5.96 6.82 7.84 8.75 10yr

25yr 0.58 0.88 1.09 1.56 2.05 2.57 25yr 1.77 2.51 2.95 4.07 5.15 7.78 8.34 25yr 6.88 8.02 9.15 10.34 11.41 25yr

50yr 0.67 1.02 1.27 1.83 2.46 3.13 50yr 2.12 3.06 3.60 5.00 6.32 9.74 10.46 50yr 8.62 10.06 11.44 12.72 13.96 50yr

100yr 0.79 1.19 1.49 2.16 2.96 3.81 100yr 2.55 3.72 4.37 6.16 7.76 12.18 13.10 100yr 10.78 12.60 14.31 15.69 17.09 100yr

200yr 0.92 1.39 1.76 2.55 3.56 4.65 200yr 3.07 4.55 5.34 7.58 9.54 15.28 16.44 200yr 13.53 15.81 17.92 19.35 20.92 200yr

500yr 1.15 1.71 2.19 3.19 4.53 6.04 500yr 3.91 5.90 6.93 10.02 12.56 20.65 22.20 500yr 18.27 21.34 24.13 25.51 27.34 500yr

Extreme Precipitation Tables: 43.072°N, 70.763°W http://precip.eas.cornell.edu/data.php?1608742824674
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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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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

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

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

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

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

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

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

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 22, May 29, 2020

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

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

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

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

699 Urban land 6.0 100.0%

Totals for Area of Interest 6.0 100.0%

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

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

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Rockingham County, New Hampshire

699—Urban land

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

Minor Components

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

Custom Soil Resource Report

10



 

              

 
Section 7 
 
Stormwater Operations & Maintenance Plan 
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STORMWATER	INSPECTION	AND	MAINTENANCE	MANUAL	
 

64 Vaughan Mall 
Assessor’s Map 126, Lot 1 

 
 

OWNER	AT	TIME	OF	SITE	PLAN	APPROVAL:	
64	Vaughan	Mall,	LLC	
41	Industrial	Drive	
Exeter,	NH		03833 

 
 
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:   64 Vaughan Mall, LLC or Assigns       (603) 778-9999 
   Name                                  Company             Phone  

 
 

Inspection: 64 Vaughan Mall, LLC or Assigns       (603) 778-9999 
   Name                                  Company             Phone  
 

 
Maintenance: 64 Vaughan Mall, LLC or Assigns       (603) 778-9999 
   Name                                  Company             Phone  
 
 
 
 
NOTES:  
 
Inspection and maintenance responsibilities shall transfer to any future property 
owner(s) and any related homeowner’s association (HOA).   
 
This manual shall become part of any HOA documents.   
 
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 an 
HOA. 
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CULVERTS	AND	DRAINAGE	PIPES	
Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas 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 inlets and outlets 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. 

 Downspouts connected to a drainage system should be inspected annually to ensure 
that the connections are directing runoff as intended.  Any loose or displaced 
downspout connections should be reconnected as necessary. 

 
 
TRENCH	DRAINS	
Function – Trench Drains collect stormwater, primarily from paved surfaces.  Stormwater from 
paved areas often contains sediment and contaminants.  Trench drains may trap sediment and 
debris.   
 

Maintenance  
 Remove leaves, sediment 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. 
 Trench drains located in an enclosed areas such as basements and parking garages may 

be equipped with evaporators.  In the event that an evaporator fails, a qualified 
professional should be retained for assessment and repair. 

 
 
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 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 an area, water thoroughly, but do not create a situation 

where water runs off the surface towards a water body or drainage structure. 
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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 landscape maintenance involves removing litter such as trash, leaves, 
lawn clippings, pet wastes, oil and chemicals from streets, parking lots and lawns before 
materials can be transported into surface waters. 

 Litter control shall be implemented as part of the grounds maintenance program.   
 
 
DE‐ICING	CHEMICAL	USE	AND	STORAGE	
Function – Sand and salt are used for de-icing of drives.  	

Maintenance  
 Salt is highly water-soluble.  Contamination of freshwater wetlands and other sensitive 

areas can occur when salt is stored in open areas.  Salt piles shall be covered at all times 
if not stored in a shed.  Runoff from stockpiles shall be contained to keep the runoff from 
entering the drainage system. 

 When shared driveways and walks are free of snow and ice, they should be swept clean.  
Disposal shall be in a solid waste disposal facility. 

 Salt	use	shall	be	minimized.  Sand shall be used for de-icing activities when possible.  
Salt is highly water-soluble.  Contamination of freshwater wetlands and other sensitive 
areas can occur when salt is stored in open areas.  Owner shall not store salt piles on 
site.   
 

 
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 free of sediment at least once 
annually at the end of winter/early spring prior to significant spring rains. 

 
 
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 

 Drainage Pipes Yes  
No 

  

 Downspout Connections Yes  
No 

  

 Trench Drains Yes  
No 

 
 

 

 Landscape Areas Yes  
No 

  

   Yes  
No 

  

  Yes  
No 

  

 





 

              

 
Section 8 
 
Watershed Plans 
 
Pre-Development Drainage Area Plan 
Post-Development Drainage Area Plan 
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