
 

 

Findings of Fact | Site Plan Review  
City of Portsmouth Planning Board  
 
Date:  12 September 2023 
Property Address: 700 Peverly Hill Road; To Be Known as 10 West Road 
Application #: LU 23 - 109 
Decision:   � Approve � Deny � Approve with Conditions  
 
Findings of Fact:   
 
Effective August 23, 2022, amended RSA 676:3, I now reads as follows: The local land use board shall 
issue a final written decision which either approves or disapproves an application for a local permit 
and make a copy of the decision available to the applicant. The decision shall include specific 
written findings of fact that support the decision. Failure of the board to make specific written findings 
of fact supporting a disapproval shall be grounds for automatic reversal and remand by the superior 
court upon appeal, in accordance with the time periods set forth in RSA 677:5 or RSA 677:15, unless 
the court determines that there are other factors warranting the disapproval. If the application is not 
approved, the board shall provide the applicant with written reasons for the disapproval. If the 
application is approved with conditions, the board shall include in the written decision a detailed 
description of all conditions necessary to obtain final approval. 
 
Site Plan Regulations Section 2.9 Evaluation Criteria - in order to grant site plan review approval, the 
TAC and the Planning Board shall find that the application satisfies evaluation criteria pursuant to NH 
State Law and listed herein. In making a finding, the TAC and the Planning Board shall consider all 
standards provided in Articles 3 through 11 of these regulations. 
 
 
 Site Plan Review Regulations 

Section 2.9 Evaluation 
Criteria 

Finding 
(Meets 

Standard/Criteria) 

Supporting Information 

1 
 

Compliance with all City 
Ordinances and Codes and 
these regulations. 
Applicable standards: 

  

 
Meets  

 
Does Not Meet 

Applicable standards: 
TAC Approval August-1-2023 

2 Provision for the safe 
development, change or 
expansion of use of the site. 

 
Meets  

 
Does Not Meet  

TAC Approval August-1-2023 
No issue with city Departments 

3 Adequate erosion control and 
stormwater management 
practices and other mitigative 
measures, if needed, to 
prevent adverse effects on 
downstream water quality and 
flooding of the property or 
that of another. 

 
 

Meets  
 

Does Not Meet 

Sheets C3 and D1 address the 
required BMPs for Erosion Control 
and Stormwater Management. A 
detention area will be expanded. 

4 Adequate protection for the 
quality of groundwater. 

Meets 
 

Does Not Meet 

No change in impervious surface. 



 

 

 Site Plan Review Regulations 
Section 2.9 Evaluation 
Criteria 

Finding 
(Meets 

Standard/Criteria) 

Supporting Information 

5 Adequate and reliable water 
supply sources. 

Meets  
 

Does Not Meet  

City Water system supply 

6 Adequate and reliable 
sewage disposal facilities, 
lines, and connections. 

 
Meets  

 
Does Not Meet  

City Sewer system connection 

7 Absence of undesirable and 
preventable elements of 
pollution such as smoke, soot, 
particulates, odor, 
wastewater, stormwater, 
sedimentation or any other 
discharge into the 
environment which might 
prove harmful to persons, 
structures, or adjacent 
properties. 

 
 

Meets  
 

Does Not Meet 

Building containment features to be 
included in building design 

8 Adequate provision for fire 
safety, prevention and control. 

 
Meets  

 
Does Not Meet  

Fire Department / TAC approval 

9 Adequate protection of 
natural features such as, but 
not limited to, wetlands. 

 
 

Meets  
 

Does Not Meet  

No impacts to wetlands or natural features 

10 Adequate protection of 
historical features on the site. 

 
 

Meets  
 

Does Not Meet  

No historical features on the site 

11 Adequate management of 
the volume and flow of traffic 
on the site and adequate 
traffic controls to protect 
public safety and prevent 
traffic congestion. 

 
 

Meets  
 

Does Not Meet 

Minor Trip Generation increase; TAC 
Approval. 

12 Adequate traffic controls and 
traffic management measures 
to prevent an unacceptable 
increase in safety hazards and 
traffic congestion off-site. 

 
 

Meets  
 

Does Not Meet 

Access to site not changing / no history of 
unsafe conditions. 

13 Adequate insulation from 
external noise sources. 

 
 

Meets  
 

Does Not Meet  

Project is in the Industrial District 



 

 

 Site Plan Review Regulations 
Section 2.9 Evaluation 
Criteria 

Finding 
(Meets 

Standard/Criteria) 

Supporting Information 

14 Existing municipal solid waste 
disposal, police, emergency 
medical, and other municipal 
services and facilities 
adequate to handle any new 
demands on infrastructure or 
services created by the 
project. 

 
 

Meets  
 

Does Not Meet 

Private waste disposal. 
TAC Approved. 

15 Provision of usable and 
functional open spaces of 
adequate proportions, 
including needed recreational 
facilities that can reasonably 
be provided on the site 

 
 

Meets  
 

Does Not Meet 

No change in Open Space 

16 Adequate layout and 
coordination of on-site 
accessways and sidewalks in 
relationship to off-site existing 
or planned streets, 
accessways, bicycle paths, 
and sidewalks. 

 
 

Meets  
 

Does Not Meet 

This is a drive to facility – nonresidential 

17 Demonstration that the land 
indicated on plans submitted 
with the application shall be of 
such character that it can be 
used for building purposes 
without danger to health. 

 
Meets  

 
Does Not Meet 

This was vetted in the TAC approval 
process 

18 Adequate quantities, type or 
arrangement of landscaping 
and open space for the 
provision of visual, noise and 
air pollution buffers. 

 
 

Meets  
 

Does Not Meet 

The site has robust landscaping along 
Peverly Hill and West Roads 

19 Compliance with applicable 
City approved design 
standards. 

 
 

Meets  
 

Does Not Meet 

Approved by TAC 

 Other Board Findings: 
 
 
 
 

 



 
200 Griffin Road, Unit 3, Portsmouth, NH 03801 

Phone (603) 430-9282 Fax 436-2315 
 

29 August 2023 

Rick Chellman, Planning Board Chair 
City of Portsmouth 
1 Junkins Avenue 
Portsmouth, NH 03801 

RE: Request for Site Plan Approval at 700 Peverly Hill Road, Proposed Building Addition 

Dear Mr. Chellman and Planning Board Members: 

On behalf of JMK Realty, LLC, and Portsmouth Auto Body Center we are pleased to submit the 
attached plan set for Site Plan Approval for the above-mentioned project and request that we be 
placed on the agenda for your September 21, 2023, Planning Board Meeting. The project consists of a 
3,385-sf addition to the existing rear commercial building at 700 Peverly Hill Road. The property will 
be assessed a new address on West Road, in keeping with the latest 911 requirements. The area 
surrounding the existing building is currently a paved service lot. The pavement will be sawcut to 
allow the proposed addition to be placed. Existing porous area (open space) to be covered by the 
addition will be replaced by the creation of a similarly sized area where the pavement will be removed. 
This results in no change to the impervious surface coverage on the site. The grades will be adjusted to 
accommodate the new construction. As a result of our review with the Technical Advisory Committee 
the plans reflect improvements to the site drainage system. The new construction will require the 
relocation of the existing gas service. All other utility connections will be internal. 
The project received Technical Advisory Committee approval at the August 1, 2023, meeting, subject 
to the following condition: 
 

1. Ownership and maintenance responsibility for drainage infrastructure to be detailed on plans 
and in easement. Plan Sheet E1 – Easement Plan has been added to the plan set to show the 
easement location. 

The following plans are included in our submission: 

• Cover Sheet – This shows the Development Team, Legend, Site Location, and Site Zoning. 
• Boundary Survey Plan – This plan shows the existing property boundaries. 
• Existing Conditions and Demolition Plan C1 – This plan shows the existing site conditions at 

the site in detail as well as the site features which will be removed. 
• Site Plan C2 – This plan shows the proposed building addition placement and proposed 

setbacks. 
• Grading Plan C3 – This plan shows proposed site grading and the proposed drainage 

improvements. 



Letter to Planning Board; 700 Peverly Hill Road Submission 2 8/29/2023 

• Utility Plan C4 – This plan shows the gas service relocation and notes that all other utilities will
be unchanged.

• Detail Sheet D1 – D2 – This plan shows site details.

Also please find attached the following submission items: 

Site Plan Application Checklist 
Statement of No Further action from NHDES 
Tri Generation Calculations 
Parking Demand Memo 
Site Drainage Analysis 
Building Plans 

We look forward to the Planning Board review of this submission and look forward to an in-person 
presentation. We hereby request your approval of the project. 

Sincerely, 

John R. Chagnon, PE 
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City of Portsmouth, New Hampshire 

Site Plan Application Checklist 
 

 

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

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

Name of Applicant: __________________________________ Date Submitted: ______________________  

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

Site Address: ____________________________________________________________ Map: ______ Lot: _______ 

 
Application Requirements 

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

Plan Sheet/Note #) 

Waiver 
Requested 

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

 N/A 

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

 N/A 

 

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

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

Waiver 
Requested 

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

  

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

 N/A 

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

 N/A 

Portsmouth Autobody Center 7-17-23

TBD

700 Peverly Hill Road 252 2-10

Cover Sheet

Building Plans

Online App

Online

Online

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

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

Waiver 
Requested 

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

 N/A 

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

 N/A 

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

 N/A 

 List of reference plans. 
(2.5.3.1H) 

 N/A 

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

 N/A 

 

Site Plan Specifications 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

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

Required on all plan 
sheets 

N/A 

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

Required on all plan 
sheets 

N/A 

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

 N/A 

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

Required on all plan 
sheets 

N/A 

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

 N/A 

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

 N/A 

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

 N/A 

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

Required on all plan 
sheets 

N/A 

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

 N/A 

Existing Conditions Plan

Existing Conditions Plan

Boundary & Existing Conditions Plans

All sheets

Cover Sheet

N/A

Yes

Cover Sheet

Cover Sheet

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

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

Waiver 
Requested 

 
 
 
 
 

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

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

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

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

  

 
 

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

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

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

  

 
 

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

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

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

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

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

  

 
 

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

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

  

 
 

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

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

  

 
 

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

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

  

Existing Conditions Plan

Building Plans

Existing Conditions Plan

Existing Conditions Plan

N/A- Existing

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

fixtures. 

  

 8. Solid Waste Facilities: (2.5.4.3H)   

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

 
 

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

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

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

  

 
 

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

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

  

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

  

 
 
 

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

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

  

 
 

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

grade elevations. 

  

 
 

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

  

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

  

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

  

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

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

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

flood hazards. 

  

Existing- No Change

Existing Conditions Plan

Drainage Analysis

No Change

N/A

Grading Plan

Site Plan

Existing Conditions Plan

N/A

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

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

Waiver 
Requested 

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

  

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

  

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

  

 Stormwater Management and Erosion Control Plan. 
(7.4) 

  

 Inspection and Maintenance Plan (7.6.5)   
 

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

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

Waiver 
Requested 

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

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

(2.5.3.2A) 

  

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

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

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

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

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

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

(2.5.3.2B) 

  

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

  

Application Package

Grading Plan

N/A

Grading Plan/D1

Drain Study

Cover

Online Submission

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

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

N/A 

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

 Plan sheets submitted for recording shall include the following 
notes: 

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

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

(2.13.3) 

N/A 

Applicant’s Signature: ______________________________________ Date: ___________________________ 

Cover

C3- Site Plan

N/A

Sheet C3

17 July 2023



The State of New Hampshire 
DEPARTMENT OF ENVIRONMENTAL SERVICES 

____________ 

Thomas S. Burack, Commissioner 
 

               
DES Web Site: www.des.nh.gov                                                                                          

P.O. Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095 
Telephone:  (603) 271-3644        Fax:  (603) 271-2181        TDD Access:  Relay NH 1-800-735-2964 

 

 
May 8, 2007 
 
Robert F. Fleischmann 
P.O. Box 221  
Corvallis, Montana 59828 

 
CERTIFICATE OF NO FURTHER ACTION 
 
Subject Site: Portsmouth -  Bob’s of Portsmouth, 700 Peverly Hill Road  

DES Site #200107033, Project #11316, Project Type Ether 
 
Dear Mr. Fleischmann: 
 
The New Hampshire Department of Environmental Services (DES) has reviewed the 
groundwater monitoring analyses completed by Eastern Analytical in 2006.  These 
sample results and the information in the site file were compared with the criteria for 
issuance of a Certificate of No Further Action as contained in New Hampshire Code of 
Administrative Rules Env-Or 600, Contaminated Site Management.  These criteria are 
outlined below: 
 
1. All human health hazards associated with direct exposure to contaminants through 

dermal contact, ingestion, and inhalation have been eliminated; 
 
2. All necessary activity and use restrictions have been implemented; 
 
3. All sources of groundwater contamination have been eliminated; 
 
4. All on-site and off-site dissolved contamination levels meet groundwater quality 

criteria as specified in Env-Or 603.01; 
 
5. All recorded release of recordation notices are on file with the DES as required by 

Env-Or 607.09; 
 
6. All penalty(ies) or fine(s) issued under RSA 146-A, RSA 146-C, RSA 147-A, and 

RSA 485-C have been paid; 
 
7. All invoices associated with the DES’ recoverable cost pursuant to RSA 146-A, RSA 

146-C, RSA 147-A, and RSA 485-C have been paid (payment was received at DES 
offices on April 26, 2007 via check #240337960-1), 

 
8. All fees or costs due under RSA 147-F have been paid. 
 
The DES has concluded that the conditions at this site meet the above closure criteria.  
Therefore, in accordance with Env-Or 609.02, DES hereby issues this Certificate of No 
Further Action for this site.  Through issuance of this Certificate of No Further Action,  



Robert Fleischmann 
DES #200107033 
May 8, 2007 
Page 2 of 2 

DES certifies that no additional investigation, remedial measures, or groundwater 
monitoring will be required by the DES for this site.  Accordingly, DES will remove this 
site from our active project list and close the regulatory site file.   
 
The DES reserves the right, under New Hampshire Code of Administrative Rules Env-
Or 600 Contaminated Site Management, to require additional investigations, remedial 
measures, or groundwater monitoring if further information indicating the need for such 
work becomes known. 
 
Monitoring Wells 
 
As previously discussed in the April 6, 2007 intent to close letter, DES recommends that 
the groundwater monitoring wells be decommissioned.  If the monitoring wells are not 
decommissioned, they need to be properly maintained in accordance with the 
requirements discussed in Env-Or 610.04(a). 
 
If you should have any questions, please contact me immediately. 
       
Sincerely, 
 

 
 
Gary S. Lynn, P.E. 
Oil Remediation and Compliance Bureau 
Tel: (603) 271-8873  
Fax: (603) 271-2181 
Email: glynn@des.state.nh.us 
 
cc: Portsmouth Health Officer 

Robert Bradfield, Esq. 
Glen Graper, Esq. 
  



 
 

200 Griffin Road, Unit 3, Portsmouth, NH 03801 
Phone (603) 430-9282 Fax 436-2315 

 
16 July, 2023 
 
Trip Generation Calculation 
Proposed Site Improvements: Portsmouth Auto Body 
700 Peverly Hill Road  
Portsmouth, NH 
 
Introduction 
 
Ambit Engineering - Haley Ward has prepared this Trip Generation Calculation for the proposed site 
improvements at 700 Peverly Hill Road (Portsmouth Auto Body) in Portsmouth, NH. The site is 
accessed via West Road and is located at the intersection of West and Peverly Hill Roads. The purpose 
of this calculation is to identify the net change in vehicle trips expected to be generated by the building 
addition at the project site. Currently, the site contains two buildings, a 9,627 square foot building 
fronting Peverly Hill Road and a 12,066 square foot building fronting West Road. The project 
proposes to expand the West Road building with six additional service bay lifts in a proposed 3,456 
square foot addition. The six-service bay lifts addition will be constructed on top of the existing 
parking lot on the east side of the building. No changes to ingress, egress, or directional traffic flow are 
proposed. 
 
Existing Conditions 
The subject property is owned by JMK Realty, LLC. The parcel is 4.20 acres and located in the 
Industrial Zoning District. The property is separated from Peverly Hill Road and West Roads by a 
landscaped area with planted trees. Portsmouth Public Works is located on the west side of the 
property. Located to the south is a commercial building housing multiple business. There are two 
paved entrances located on West Road to access the property. There is no history of fatal accidents at 
this location in the last ten years. 
The subject property’s immediate neighborhood is a moderately-high trafficked area close to the 
Lafayette Road (US Route 1) intersection. Peverly Hill Road connects US Route 1 and NH Route 33 – 
Greenland Road. According to the NH-DOT Transportation Data Management System, the average 
daily traffic count 1/2 mile north on Lafayette Road is approximately 24,000 vehicles, and at the 
northwesterly end of Peverly Hill Road the daily traffic count is approximately 8,600 vehicles. 

Proposed Condition 
The project proposes to expand the West Road building with six additional service bay lifts in a 
proposed 3,456 square foot addition. The six-service bay footprint addition will be constructed on top 
of the existing parking lot (and over some existing open space) on the east side of the building. Some 
pavement will be removed to mimic the existing impervious surface coverage at the site. No changes 
to ingress, egress, or directional traffic flow are proposed. 
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Trip Generation 
In developing the expected trips Ambit Engineering – Haley Ward considered the standard trip 
generation rates and equations published in the Institute of Transportation Engineers (ITE) Trip 
Generation Manual. The calculations are provided for the AM and PM Peak hour of Generator. The 
trips for the existing Peverly Hill building remain the same in the pre and post analysis. The land use 
category that best correlates with the use is “Automobile Care Center” (ITE Land Use Code 942), 
applied to the site in the existing condition (combined 9,627 square foot and 12,066 square foot 
buildings for a total square footage of 21, 693). The land use category that best correlates with the six 
additional service bay addition is “Tire Store” (ITE Land Use Code 848), due to the addition being car 
lift stations. This code is applied to the proposed 3,456 square foot addition on the east side of the 
West Road building. The trip rates, based upon the square footage of the buildings are calculated using 
the ITE Trip Generation Software (see attached printouts). The results are summarized below for the 
Weekday AM and PM Peak Hour: 

Trip Generation Summary 
 
Current Use 
Automobile Care Center (2.83 trips X 21.693 S.F.)   62 trips AM Peak 
Automobile Care Center (3.51 trips X 21.693 S.F.)     76 trips PM Peak 
 
 
  Total 62 AM and 76 PM Trips 
Proposed Use 
Automobile Care Center (2.83 trips X 21.693 S.F.)   62 trips AM Peak 
Automobile Care Center (3.51 trips X 21.693 S.F.)     76 trips PM Peak 
 
Tire Store (3.56 trips X 3.456 S.F.)   12 trips AM Peak 
Tire Store (3.72 trips X 3.456 S.F.)    13 trips PM Peak 
 
 Total 74 AM and 89 PM Trips 
Trip Generation Impact 
 
The increase trip generation anticipated with this project is 12 new AM trips and 13 new PM trips. 
When compared to the existing traffic conditions, this results in a modest increase in proposed trips. 
The anticipated increase in trips is negligible and does not substantially alter the traffic conditions in 
the adjacent roadway system. The corridor is designed and zoned for uses such as the proposed project.  
 
Conclusions 
 

• Currently, the site contains a 9,627 square foot and 12,066 square foot auto body repair 
buildings (Portsmouth Auto Body). 

• The project proposes to expand the West Road building with six additional service bay lifts 
with a 3,456 square foot building addition. The six-service bay lift addition will be constructed 
on top of the existing parking lot on the east side of the building. 
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• According to the NH-DOT Transportation Data Management System, the average daily traffic
count at the northwesterly end of Peverly Hill Road is approximately 8,600 vehicles

• The increase trip generation anticipated with this project is 12 new AM trips and 13 new PM
trips. When compared to the existing Peverly Hill Road traffic conditions, this results in a
modest 0.3 % increase in proposed trips. The local road network surrounding the site can easily
accommodate the increase trips generated.

Based on the findings above, the proposed Service Bay Addition can be safely and efficiently 
accommodated along the existing roadway network without off-site improvements. Please feel free to 
call if you have any questions or comments. 

Sincerely, 

John Chagnon, PE 
Vice President 
Ambit Engineering – Haley Ward 



Land Use: 942
Automobile Care Center

Description
An automobile care center houses numerous businesses that provide automobile-related services, 
such as repair and servicing, stereo installation, and seat cover upholstering. Quick lubrication vehicle 
shop (Land Use 941) and automobile parts and service center (Land Use 943) are related uses.

Additional Data
The sites were surveyed in the 1980s and the 1990s in California and Florida.

Source Numbers
267, 273, 439, 715

818 Trip Generation Manual 11th Edition • Volume 5



7/14/23, 11:45 AM itetripgen.org/query/PrintGraph2?code=942&ivlabel=QFQAF&timeperiod=TAGEN&x=21.69&edition=685&locationCode=General…

https://itetripgen.org/printGraph 1/1

Automobile Care Center
(942)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

AM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 6

Avg. 1000 Sq. Ft. GFA: 17
Directional Distribution: 56% entering, 44% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

2.83 1.93 - 5.74 1.35

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 1.63(X) + 20.07 R²= 0.65

Trip Gen Manual, 11th Edition Institute of Transportation Engineers

0 10 20 30 400

20

40

60

80

22

61

55



7/14/23, 11:52 AM itetripgen.org/query/PrintGraph2?code=942&ivlabel=QFQAF&timeperiod=TPGEN&x=21.69&edition=685&locationCode=General…

https://itetripgen.org/printGraph 1/1

Automobile Care Center
(942)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

PM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 6

Avg. 1000 Sq. Ft. GFA: 17
Directional Distribution: 49% entering, 51% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

3.51 2.75 - 7.15 1.51

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 2.15(X) + 22.84 R²= 0.71

Trip Gen Manual, 11th Edition Institute of Transportation Engineers

0 10 20 30 400

50

100

150

200

22

76

69



7/14/23, 11:50 AM itetripgen.org/query/PrintGraph2?code=942&ivlabel=QFQAF&timeperiod=TAGEN&x=25.15&edition=685&locationCode=General…

https://itetripgen.org/printGraph 1/1

Automobile Care Center
(942)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

AM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 6

Avg. 1000 Sq. Ft. GFA: 17
Directional Distribution: 56% entering, 44% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

2.83 1.93 - 5.74 1.35

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 1.63(X) + 20.07 R²= 0.65

Trip Gen Manual, 11th Edition Institute of Transportation Engineers

0 10 20 30 400

20

40

60

80

25

71

61



7/14/23, 11:51 AM itetripgen.org/query/PrintGraph2?code=942&ivlabel=QFQAF&timeperiod=TPGEN&x=25.15&edition=685&locationCode=General…

https://itetripgen.org/printGraph 1/1

Automobile Care Center
(942)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

PM Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 6

Avg. 1000 Sq. Ft. GFA: 17
Directional Distribution: 49% entering, 51% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

3.51 2.75 - 7.15 1.51

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 2.15(X) + 22.84 R²= 0.71

Trip Gen Manual, 11th Edition Institute of Transportation Engineers

0 10 20 30 400

50

100

150

200

25

88

77



Land Use: 848
Tire Store

Description
The primary business associated with a tire store is the sale of tires for automotive vehicles. 
Services offered by these stores usually include tire installation and repair, as well as other 
automotive maintenance or repair services and customer assistance. These stores generally do not 
contain large storage or warehouse areas. Automobile parts sales (Land Use 843), tire superstore 
(Land Use 849), and automobile parts and service center (Land Use 943) are related uses.

Additional Data
The technical appendices provide supporting information on time-of-day distributions for this 
land use. The appendices can be accessed through either the ITETripGen web app or the trip 
generation resource page on the ITE website (https://www.ite.org/technical-resources/topics/trip-
and-parking-generation/).

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Florida, Minnesota, 
New Jersey, New York, Oregon, Pennsylvania, South Dakota, Texas, and Wisconsin.

Source Numbers
328, 359, 438, 555, 571, 583, 599, 870, 886, 887, 959, 1049

310 Trip Generation Manual 11th Edition • Volume 5
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200 Griffin Road, Unit 3, Portsmouth, NH 03801 
Phone (603) 430-9282 Fax 436-2315 

 
16 July, 2023 
 
Parking Demand 
Proposed Site Improvements 
Portsmouth Auto Body 
700 Peverly Hill Road  
Portsmouth, NH 
 

The purpose of this calculation is to identify the existing and proposed parking demand expected to 
be generated by the site improvements at 700 Peverly Hill Road. Currently, the site contains two 
buildings, a 9,627 square foot building fronting Peverly Hill Road and a 12,066 square foot building 
fronting West Road. The project proposes to expand the West Road building with six additional 
service bay lifts in a proposed 3,456 square foot addition.  
In developing the expected parking demand Ambit Engineering considered the standard Parking 
Demand rates and equations published in the Institute of Transportation Engineers (ITE) Parking 
Generation Manual, 5th Edition. The land use category that best correlates with the proposed uses 
are Automobile Parts and Service Center (ITE Land Use Code 943) and Tire Store (ITE Land Use 
Code 848). Please note that there is no Parking Demand ITE Rate for an Automobile Care Center. 
The ITE Rates of peak parking demand are for non-overlapping peak periods of demand; the 
Automobile Parts and Service Center being 10:00 AM to 4:00 PM and the Tire Store 11:00 AM to 
2:00 PM. This makes the total numbers calculated more conservative. The parking demand, based 
upon the GFA of the existing and proposed buildings are summarized below for the Average Peak 
Period of Parking Demand: 
 

Parking Demand Summary - EXISTING 
Peak Period of Demand 
Automobile Parts and Service Center   1.69 x 21.693 KSF = 37 vehicles  
(1.69 vehicles per 1,000 SF GFA)  
 
Total Parking Spaces required 37 vehicles 
   

Parking Demand Summary - PROPOSED 
Peak Period of Demand 
Automobile Parts and Service Center   1.69 x 21.693 KSF = 37 vehicles  
(1.69 vehicles per 1,000 SF GFA)  
 
Tire Store  
(2.85 vehicles per 1,000 SF GFA)  2.85 x 3.456 KSF = 10 vehicles 
 
Total Parking Spaces required 47 vehicles 
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Based on the calculation there is an anticipated minor increase in parking demand of 10 
vehicles with this project. The site can easily accommodate the additional parking 
requirement. 
Please feel free to call if you have any questions or comments. 

Sincerely, 

John R. Chagnon, PE 
Ambit Engineering – Haley Ward 
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EXECUTIVE SUMMARY 
 

This drainage analysis examines the pre-development (existing) and post-development 

(proposed) stormwater drainage patterns for the Building Addition at the property known 

as 700 Peverly Hill Road in Portsmouth, NH. The site is shown on the City of Portsmouth 

Assessor’s Tax Map 252 as Lot 2-10. The total size of the combined lots and drainage area is 

297,341± square feet (6.826 acres). 

 

The development will provide for a building addition, parking, and associated utilities. The 

development has the potential to increase stormwater runoff to adjacent properties and 

should be designed in a manner to prevent that occurrence. The site addition will result in 

no net increase in impervious area. The site contains two existing buildings which will be 

maintained through development. The proposed stormwater BMPs will offset any potential 

impact caused by the development. 

 

The hydrologic modeling utilized for this analysis uses the “Extreme Precipitation” values 

for rainfall from The Northeast Regional Climate Center (Cornell University), with a 15% 

increase to comply with local ordinance. The drainage design uses the 10-Year storm in 

accordance with the New Hampshire Stormwater Manual, but was designed for anticipated 

inundation in excess of the 50-Year storm. 
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INTRODUCTION / PROJECT DESCRIPTION 
This drainage report is designed to assist the owner, contractor, regulatory reviewer, and 

others in understanding the impact of the proposed development project on local surface 

water runoff and quality.  The project site is shown on the City of Portsmouth Assessor’s 

Tax Map 252 as Lot 2-10. Bounding the site to the west is City property (DPW Facility). 

Bounding the site to the North is Peverly Hill Road and commercial property. Bounding the 

site to the east is West Road followed by commercial property. Bounding the site to the 

south is commercial property. A vicinity map is included in the Appendix to this report. 

The proposed project includes a building addition with associated paving and utilities. This 

report uses the plans of the future improvements on the proposed lot to design the site 

drainage, as required by the City. 

This report includes information about the existing site and the proposed site necessary to 

analyze stormwater runoff and to design the mitigation.  The report includes impervious 

surface analyses and the associated operations and maintenance manual.  The report will 

provide a narrative of the stormwater runoff. Proposed stormwater management and 

treatment structures and methods will also be described, as well as erosion and sediment 

control practices.  To fully understand the proposed site development the reader should 

also review a complete site plan set in addition to this report.  

 

METHODOLOGY 
 “Extreme Precipitation” values from The Northeast Regional Climate Center (Cornell 

University) have been used for modeling purposes. These values have been used in this 

analysis, with a 15% addition to comply with local ordinances. 

This report uses the US Soil Conservation Service (SCS) Method for estimating stormwater 

runoff.  The SCS method is published in The National Engineering Handbook (NEH), Section 

4 “Hydrology” and includes the Technical Release No. 20, (TR-20) "Computer Program for 

Project Formulation Hydrology", and Technical Release No. 55 (TR-55) “Urban Hydrology 

for Small Watersheds” methods.  This report uses the HydroCAD version 10.20 program, 

written by HydroCAD Software Solutions LLC, Chocorua, N.H., to apply these methods for 
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the calculation of runoff and for pond modeling.  Rainfall data and runoff curve numbers 

are taken from “The Stormwater Management and Erosion Control Handbook for Urban 

and Developing Areas in New Hampshire.” 

Time of Concentration (Tc) is calculated by entering measured flow path data such as flow 

path type, length, slope and surface characteristics into the HydroCAD program. For the 

purposes of this report, a minimum time of concentration of 5 minutes is used. 

The storm events used for the calculations in this report are the 2-year, 10-year, 25-year, 

and 50-year (24-hour) storms. Watershed basin boundaries have been delineated using 

topographic maps prepared by Ambit-Haley Ward and field observations to confirm. 

 

SITE SPECIFIC INFORMATION 
Based on the United States Department of Agriculture (USDA) Natural Resources 

Conservation Service (NRCS), Soil Survey of Rockingham County, New Hampshire the 

location of development is made up of one soil type: 

Soil Symbol Soil Name and Slopes 

299 Udorthents, smoothed 

Udorthents is stated to be excessively drained with a depth to water table and restrictive 

feature of more than 80 inches. There is no Hydrologic Soil Group (HSG) given, so an HSG of 

B was assumed. These are known disturbed soils. 

 

The physical characteristics of the site consist of flat (0-8%) grades that generally slope 

from east to west of the property. Elevations on the site range from 40 to 52 feet above sea 

level. The existing site is developed and includes two existing buildings near the center of 

the lot. Vegetation consists of established grasses and shrubs. 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate 

Map (FIRM) number 33015C0270F (effective date January 29, 2021), the proposed 

development is located in Zone X and is outside the flood hazard zone. A copy of the FIRM 

map is included in the Appendix. 
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PRE-DEVELOPMENT DRAINAGE 
In the pre-development condition, the site has been analyzed as three subcatchment basins 

(E1, E1a and E2) based on localized topography and discharge location. All subcatchments 

flow toward the southwest corner of the property and either infiltrate into the native soil 

or are discharged through two overflow pipes (Discharge Point 1, or DP1). The height and 

volume of the depression is substantial enough to contain the 50-Year storm without 

overflowing. Subcatchment E1 contains the majority of the property including the 

proposed development as well as off-site drainage (DPW). Subcatchment E1a is a 

subsection of E1 modelled to estimate the capacity of the onsite drainage network. 

Subcatchment E2 contains some offsite street drainage area which drains through the 

onsite drainage network through city drainage infrastructure. 

 

Table 1: Pre-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin 

Area (SF) 

Tc 

(MIN) 

CN 10-Year 

Runoff (CFS) 

50-Year 

Runoff (CFS) 

To 

Design 

Point 

E1 256,358 13.8 90 33.61 53.47 DP1 
E1a 28,397 5.0 98 5.30 8.06 DP1 
E2 12,598 5.0 98 2.35 3.57 DP1 

 

POST-DEVELOPMENT DRAINAGE 
Proposed subcatchments P1, P1a and P2 occupy the same approximate space as 

subcatchments E1, E1a, and E2. All subcatchments flow to the same discharge point (DP1). 

Under the proposed design, there is no increase in impervious area. The existing detention 

pond has been expanded to increase its infiltrative capacity. Additionally, the on-site 

swales and drainage network will be updated to meet the conveyance needs of the site. The 

subcatchments were analyzed for peak discharges using HydroCAD. 
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Table 2: Post-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin Area 

(SF) 

Tc (MIN) CN 10-Year 

Runoff 

(CFS) 

50-Year 

Runoff (CFS) 

Design 

Point 

P1 256,358 13.8 90 33.61 53.47 DP1 
P1a 28,397 5.0 98 5.30 8.06 DP1 
P2 12,598 5.0 98 2.35 3.57 DP1 

 

The overall impervious coverage of the subcatchment areas analyzed in this report remains 

approximately the same at 140,263 square-feet (76.7%) in the pre-development and 

post-development conditions. The purpose of this design is to update the on-site drainage 

from the current inadequate system. Table 3 shows a summary of the comparison between 

pre-developed flows and post-developed flows for each design point. The comparison 

shows the reduced flows as a result of the increase in detention pond capacity. 

 

Table 3: Pre-Development to Post-Development Comparison 
 

Q2 (CFS) Q10 (CFS) Q50 (CFS)  

Design 

Point 

Pre Post Pre Post Pre Post Description 

DP1 10.02 8.39 11.72 11.05 13.26 12.95 SW Corner 

 

The proposed development has been designed to match the pre-development drainage 

patterns to the greatest extent feasible. A plan sheet detailing the subcatchments and 

direction of runoff are included in the Attachments. Discharge Point 1 will experience peak 

discharge flows and treatment in line with an up-to-date drainage system for all design 

storms in the proposed condition. 

 

OFFSITE INFRASTRUCTURE CAPACITY 
The proposed drainage system update experiences adequate performance due to the 

increase in detention pond capacity. As a result, there is no anticipated negative impact to 

City infrastructure. 
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EROSION AND SEDIMENT CONTROL PRACTICES 

The erosion potential for this site as it exists is moderate due to the presence of 

construction areas that are highly erodible. During construction, the major potential for 

erosion is wind and stormwater runoff. The contractor will be required to inspect and 

maintain all necessary erosion control measures, as well as installing any additional 

measures as required. All erosion control practices shall conform to “The Stormwater 

Management and Erosion Control Handbook for Urban and Developing Areas in New 

Hampshire.” Some examples of erosion and sediment control measures to be utilized for 

this project during construction may include: 

• Silt Soxx (or approved alternative) located at the toe of disturbed slopes 

• Stabilized construction entrance at access point to the site 

• Temporary mulching and seeding for disturbed areas 

• Spraying water over disturbed areas to minimize wind erosion 

After construction, permanent stabilization will be accomplished by permanent seeding, 

landscaping, compacting/surfacing the access drives with gravel, and the installation of 

sediment forebays in the detention pond.  

 

CONCLUSION 
The proposed development has been designed to match the pre-development drainage 

patterns to the greatest extent feasible. With the increased capacity of the detention pond, 

and update to the drainage network, the post-development runoff will be sufficiently 

restored to the condition of a working drainage system. Erosion and sediment control 

practices will be implemented for both the temporary condition during construction and 

for final stabilization after construction. Therefore, there are no negative impacts to 

downstream receptors or adjacent properties anticipated as a result of this project.  
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6/21/23, 11:47 AM Extreme Precipitation

https://precip.eas.cornell.edu/#/product/xprecip_results 1/1

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

Metadata for Point
Smoothing Yes

State
Location
Latitude 43.046 degrees North

Longitude 70.775 degrees West
Elevation 10 feet
Date/Time Wed Jun 21 2023 11:46:34 GMT-0400 (Eastern Daylight Time)

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 0.66 0.82 1.04 1yr 0.71 0.98 1.22 1.57 2.04 2.67 2.94 1yr 2.37 2.83 3.24 3.96 4.58 1yr

2yr 0.32 0.50 0.62 0.82 1.02 1.30 2yr 0.88 1.18 1.52 1.94 2.50 3.23 3.59 2yr 2.86 3.45 3.96 4.71 5.36 2yr

5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.44 3.16 4.09 4.61 5yr 3.62 4.43 5.08 5.97 6.74 5yr

10yr 0.41 0.65 0.82 1.12 1.45 1.90 10yr 1.26 1.73 2.24 2.90 3.77 4.90 5.57 10yr 4.34 5.35 6.13 7.16 8.03 10yr

25yr 0.48 0.76 0.97 1.34 1.78 2.35 25yr 1.54 2.15 2.79 3.65 4.77 6.21 7.15 25yr 5.50 6.87 7.87 9.09 10.12 25yr

50yr 0.54 0.86 1.10 1.54 2.08 2.77 50yr 1.79 2.53 3.30 4.35 5.70 7.44 8.64 50yr 6.59 8.31 9.51 10.90 12.06 50yr

100yr 0.60 0.97 1.25 1.78 2.43 3.27 100yr 2.09 2.99 3.92 5.19 6.81 8.92 10.45 100yr 7.89 10.05 11.49 13.08 14.38 100yr

200yr 0.68 1.11 1.43 2.05 2.84 3.85 200yr 2.45 3.53 4.64 6.17 8.14 10.69 12.64 200yr 9.46 12.16 13.90 15.69 17.16 200yr

500yr 0.80 1.32 1.72 2.50 3.49 4.79 500yr 3.02 4.40 5.80 7.75 10.29 13.59 16.27 500yr 12.03 15.64 17.87 19.97 21.67 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 0.87 0.92 1.33 1.68 2.25 2.54 1yr 1.99 2.45 2.88 3.18 3.92 1yr

2yr 0.32 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.33 3.08 3.48 2yr 2.72 3.35 3.85 4.58 5.11 2yr

5yr 0.35 0.54 0.67 0.92 1.17 1.41 5yr 1.01 1.38 1.61 2.12 2.73 3.82 4.24 5yr 3.38 4.07 4.76 5.59 6.30 5yr

10yr 0.39 0.60 0.74 1.03 1.33 1.60 10yr 1.15 1.57 1.81 2.39 3.06 4.41 4.92 10yr 3.91 4.74 5.52 6.49 7.27 10yr

25yr 0.44 0.67 0.84 1.19 1.57 1.91 25yr 1.36 1.86 2.10 2.75 3.53 4.76 5.99 25yr 4.21 5.76 6.77 7.91 8.79 25yr

50yr 0.49 0.74 0.92 1.32 1.78 2.17 50yr 1.54 2.13 2.35 3.07 3.93 5.38 6.93 50yr 4.77 6.66 7.89 9.20 10.16 50yr

100yr 0.54 0.82 1.02 1.48 2.03 2.48 100yr 1.75 2.42 2.63 3.41 4.35 6.06 8.02 100yr 5.36 7.71 9.21 10.72 11.74 100yr

200yr 0.60 0.90 1.14 1.65 2.31 2.83 200yr 1.99 2.76 2.94 3.77 4.79 6.80 9.28 200yr 6.02 8.92 10.75 12.50 13.59 200yr

500yr 0.70 1.04 1.33 1.94 2.75 3.38 500yr 2.38 3.31 3.42 4.31 5.46 7.93 11.25 500yr 7.02 10.82 13.20 15.34 16.47 500yr

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

1yr 0.29 0.44 0.54 0.72 0.89 1.09 1yr 0.77 1.06 1.26 1.74 2.20 3.00 3.17 1yr 2.66 3.05 3.60 4.39 5.08 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 3.44 3.72 2yr 3.05 3.57 4.10 4.86 5.66 2yr

5yr 0.40 0.62 0.77 1.05 1.34 1.62 5yr 1.16 1.59 1.88 2.53 3.25 4.36 4.97 5yr 3.86 4.78 5.41 6.39 7.18 5yr

10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.93 2.28 3.10 3.95 5.37 6.20 10yr 4.75 5.97 6.81 7.85 8.77 10yr

25yr 0.58 0.88 1.09 1.56 2.05 2.57 25yr 1.77 2.52 2.95 4.07 5.14 7.82 8.33 25yr 6.92 8.01 9.12 10.35 11.42 25yr

50yr 0.67 1.02 1.27 1.83 2.47 3.14 50yr 2.13 3.07 3.59 4.99 6.30 9.79 10.42 50yr 8.66 10.02 11.37 12.73 13.97 50yr

100yr 0.79 1.20 1.50 2.16 2.97 3.82 100yr 2.56 3.73 4.37 6.15 7.74 12.24 13.04 100yr 10.84 12.54 14.19 15.69 17.08 100yr

200yr 0.93 1.39 1.77 2.56 3.56 4.66 200yr 3.08 4.56 5.33 7.57 9.50 15.36 16.33 200yr 13.59 15.70 17.72 19.32 20.90 200yr

500yr 1.15 1.71 2.20 3.19 4.54 6.05 500yr 3.92 5.92 6.92 10.01 12.49 20.74 21.99 500yr 18.36 21.15 23.77 25.45 27.30 500yr

http://www.nrcc.cornell.edu/
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Subcat Reach Pond Link
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Project Notes

Defined 5 rainfall events from extreme_precipitation IDF
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-yr Type II 24-hr Default 24.00 1 3.71 2
2 10-yr Type II 24-hr Default 24.00 1 5.64 2
3 25-yr Type II 24-hr Default 24.00 1 7.14 2
4 50-yr Type II 24-hr Default 24.00 1 8.56 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.821 61 >75% Grass cover, Good, HSG B  (E1)
0.062 96 Gravel surface, HSG B  (E1)
4.713 98 Paved parking, HSG B  (E1, E1a)
0.498 98 Roofs, HSG B  (E1)
0.210 98 Unconnected pavement, HSG B  (E2)
0.079 98 Water Surface, 0% imp, HSG B  (E2)
0.443 55 Woods, Good, HSG B  (E1)

6.826 91 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
6.826 HSG B E1, E1a, E2
0.000 HSG C
0.000 HSG D
0.000 Other

6.826 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.821 0.000 0.000 0.000 0.821 >75% Grass cover, Good E1
0.000 0.062 0.000 0.000 0.000 0.062 Gravel surface E1
0.000 4.713 0.000 0.000 0.000 4.713 Paved parking E1, E1a
0.000 0.498 0.000 0.000 0.000 0.498 Roofs E1
0.000 0.210 0.000 0.000 0.000 0.210 Unconnected pavement E2
0.000 0.079 0.000 0.000 0.000 0.079 Water Surface, 0% imp E2
0.000 0.443 0.000 0.000 0.000 0.443 Woods, Good E1

0.000 6.826 0.000 0.000 0.000 6.826 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

Node
Name

1 1P 47.60 47.50 51.5 0.0019 0.012 0.0 10.0 0.0
2 1P 47.50 46.80 173.0 0.0040 0.012 0.0 12.0 0.0
3 2P 46.60 45.10 294.0 0.0051 0.010 0.0 12.0 0.0
4 DP1 41.35 40.35 192.0 0.0052 0.010 0.0 12.0 0.0
5 DP1 39.45 38.45 192.0 0.0052 0.010 0.0 12.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>2.47"Subcatchment E1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=20.32 cfs  1.211 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment E1a: Onsite CBs
   Tc=5.0 min   CN=98   Runoff=3.47 cfs  0.174 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>3.21"Subcatchment E2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=1.54 cfs  0.077 af

Peak Elev=48.11'   Inflow=1.54 cfs  0.077 afPond 1P: Drainage Network
   Outflow=1.54 cfs  0.077 af

Peak Elev=50.49'   Inflow=5.00 cfs  0.251 afPond 2P: Drainage Network
12.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=5.00 cfs  0.251 af

Peak Elev=43.93'  Storage=12,526 cf   Inflow=22.84 cfs  1.462 afPond DP1: Ponding Area
   Discarded=1.05 cfs  0.069 af   Primary=10.02 cfs  1.393 af   Secondary=0.00 cfs  0.000 af   Outflow=11.07 cfs  1.462 af

Total Runoff Area = 6.826 ac   Runoff Volume = 1.462 af   Average Runoff Depth = 2.57"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment E1: Property

Runoff = 20.32 cfs @ 12.05 hrs,  Volume= 1.211 af,  Depth> 2.47"
     Routed to Pond DP1 : Ponding Area

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.71"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

175,532 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

256,358 90 Weighted Average
57,757 22.53% Pervious Area

198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment E1a: Onsite CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.47 cfs @ 11.95 hrs,  Volume= 0.174 af,  Depth> 3.21"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.71"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af,  Depth> 3.21"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.71"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.11' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 3.21"    for  2-yr event
Inflow = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af
Outflow = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.11' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.54 cfs @ 11.95 hrs  HW=48.11'   (Free Discharge)
1=Culvert  (Barrel Controls 0.51 cfs @ 2.08 fps)
2=Culvert  (Barrel Controls 1.02 cfs @ 2.91 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 50.49' (Flood elevation advised)
[81] Warning: Exceeded Pond 1P by 2.37' @ 11.95 hrs
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 3.21"    for  2-yr event
Inflow = 5.00 cfs @ 11.95 hrs,  Volume= 0.251 af
Outflow = 5.00 cfs @ 11.95 hrs,  Volume= 0.251 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.00 cfs @ 11.95 hrs,  Volume= 0.251 af
     Routed to Pond DP1 : Ponding Area

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 50.49' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 12.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.00 cfs @ 11.95 hrs  HW=50.49'   (Free Discharge)
1=Culvert  (Barrel Controls 5.00 cfs @ 6.37 fps)

Summary for Pond DP1: Ponding Area

[82] Warning: Early inflow requires earlier time span

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 2.57"    for  2-yr event
Inflow = 22.84 cfs @ 12.03 hrs,  Volume= 1.462 af
Outflow = 11.07 cfs @ 12.21 hrs,  Volume= 1.462 af,  Atten= 52%,  Lag= 10.7 min
Discarded = 1.05 cfs @ 12.21 hrs,  Volume= 0.069 af
Primary = 10.02 cfs @ 12.21 hrs,  Volume= 1.393 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 43.93' @ 12.21 hrs   Surf.Area= 9,097 sf   Storage= 12,526 cf

Plug-Flow detention time= 7.1 min calculated for 1.457 af (100% of inflow)
Center-of-Mass det. time= 7.0 min ( 769.1 - 762.1 )

Volume Invert Avail.Storage Storage Description
#1 39.45' 231,724 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
39.45 5 0 0
40.00 47 14 14
41.00 641 344 358
42.00 1,927 1,284 1,642
43.00 5,876 3,902 5,544
44.00 9,329 7,603 13,146
45.00 14,297 11,813 24,959
46.00 21,234 17,766 42,725
47.00 29,155 25,195 67,919
48.00 40,152 34,654 102,573
49.00 62,815 51,484 154,056
50.00 92,520 77,668 231,724
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Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 39.45' 5.000 in/hr Exfiltration over Surface area below 44.00'   
#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.05 cfs @ 12.21 hrs  HW=43.93'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.05 cfs)

Primary OutFlow  Max=10.01 cfs @ 12.21 hrs  HW=43.93'   (Free Discharge)
1=Culvert  (Inlet Controls 4.30 cfs @ 5.48 fps)
2=Culvert  (Barrel Controls 5.70 cfs @ 7.26 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=39.54'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>4.21"Subcatchment E1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=33.61 cfs  2.064 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>4.95"Subcatchment E1a: Onsite CBs
   Tc=5.0 min   CN=98   Runoff=5.30 cfs  0.269 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>4.95"Subcatchment E2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=2.35 cfs  0.119 af

Peak Elev=48.28'   Inflow=2.35 cfs  0.119 afPond 1P: Drainage Network
   Outflow=2.35 cfs  0.119 af

Peak Elev=56.34'   Inflow=7.64 cfs  0.388 afPond 2P: Drainage Network
12.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=7.64 cfs  0.388 af

Peak Elev=45.17'  Storage=27,559 cf   Inflow=37.54 cfs  2.452 afPond DP1: Ponding Area
   Discarded=1.08 cfs  0.133 af   Primary=11.72 cfs  2.319 af   Secondary=0.00 cfs  0.000 af   Outflow=12.80 cfs  2.452 af

Total Runoff Area = 6.826 ac   Runoff Volume = 2.452 af   Average Runoff Depth = 4.31"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment E1: Property

Runoff = 33.61 cfs @ 12.05 hrs,  Volume= 2.064 af,  Depth> 4.21"
     Routed to Pond DP1 : Ponding Area

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.64"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

175,532 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

256,358 90 Weighted Average
57,757 22.53% Pervious Area

198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment E1a: Onsite CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.30 cfs @ 11.95 hrs,  Volume= 0.269 af,  Depth> 4.95"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.64"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af,  Depth> 4.95"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.64"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.28' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 4.95"    for  10-yr event
Inflow = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af
Outflow = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.28' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.35 cfs @ 11.95 hrs  HW=48.28'   (Free Discharge)
1=Culvert  (Barrel Controls 0.83 cfs @ 2.40 fps)
2=Culvert  (Barrel Controls 1.52 cfs @ 3.20 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 56.34' (Flood elevation advised)
[81] Warning: Exceeded Pond 1P by 8.07' @ 11.95 hrs
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 4.95"    for  10-yr event
Inflow = 7.64 cfs @ 11.95 hrs,  Volume= 0.388 af
Outflow = 7.64 cfs @ 11.95 hrs,  Volume= 0.388 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.64 cfs @ 11.95 hrs,  Volume= 0.388 af
     Routed to Pond DP1 : Ponding Area

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.34' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 12.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=7.64 cfs @ 11.95 hrs  HW=56.34'   (Free Discharge)
1=Culvert  (Barrel Controls 7.64 cfs @ 9.73 fps)

Summary for Pond DP1: Ponding Area

[82] Warning: Early inflow requires earlier time span
[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 0.07'

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 4.31"    for  10-yr event
Inflow = 37.54 cfs @ 12.03 hrs,  Volume= 2.452 af
Outflow = 12.80 cfs @ 12.26 hrs,  Volume= 2.452 af,  Atten= 66%,  Lag= 14.1 min
Discarded = 1.08 cfs @ 12.00 hrs,  Volume= 0.133 af
Primary = 11.72 cfs @ 12.26 hrs,  Volume= 2.319 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 45.17' @ 12.26 hrs   Surf.Area= 15,507 sf   Storage= 27,559 cf

Plug-Flow detention time= 13.6 min calculated for 2.444 af (100% of inflow)
Center-of-Mass det. time= 13.5 min ( 766.0 - 752.5 )

Volume Invert Avail.Storage Storage Description
#1 39.45' 231,724 cf Custom Stage Data (Prismatic) Listed below (Recalc)



Type II 24-hr  10-yr Rainfall=5.64"Existing Conditions 2023-06-21 David T
  Printed  7/13/2023Prepared by Haley Ward

Page 17HydroCAD® 10.20-3c  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
39.45 5 0 0
40.00 47 14 14
41.00 641 344 358
42.00 1,927 1,284 1,642
43.00 5,876 3,902 5,544
44.00 9,329 7,603 13,146
45.00 14,297 11,813 24,959
46.00 21,234 17,766 42,725
47.00 29,155 25,195 67,919
48.00 40,152 34,654 102,573
49.00 62,815 51,484 154,056
50.00 92,520 77,668 231,724

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 39.45' 5.000 in/hr Exfiltration over Surface area below 44.00'   
#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.08 cfs @ 12.00 hrs  HW=44.08'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.08 cfs)

Primary OutFlow  Max=11.72 cfs @ 12.26 hrs  HW=45.17'   (Free Discharge)
1=Culvert  (Barrel Controls 5.27 cfs @ 6.71 fps)
2=Culvert  (Barrel Controls 6.45 cfs @ 8.21 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=39.65'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>5.58"Subcatchment E1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=43.85 cfs  2.735 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>6.29"Subcatchment E1a: Onsite CBs
   Tc=5.0 min   CN=98   Runoff=6.71 cfs  0.342 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>6.29"Subcatchment E2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=2.98 cfs  0.152 af

Peak Elev=48.40'   Inflow=2.98 cfs  0.152 afPond 1P: Drainage Network
   Outflow=2.98 cfs  0.152 af

Peak Elev=62.57'   Inflow=9.69 cfs  0.493 afPond 2P: Drainage Network
12.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=9.69 cfs  0.493 af

Peak Elev=45.90'  Storage=40,734 cf   Inflow=48.87 cfs  3.228 afPond DP1: Ponding Area
   Discarded=1.08 cfs  0.181 af   Primary=12.60 cfs  3.047 af   Secondary=0.00 cfs  0.000 af   Outflow=13.68 cfs  3.228 af

Total Runoff Area = 6.826 ac   Runoff Volume = 3.228 af   Average Runoff Depth = 5.67"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment E1: Property

Runoff = 43.85 cfs @ 12.05 hrs,  Volume= 2.735 af,  Depth> 5.58"
     Routed to Pond DP1 : Ponding Area

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.14"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

175,532 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

256,358 90 Weighted Average
57,757 22.53% Pervious Area

198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment E1a: Onsite CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.71 cfs @ 11.95 hrs,  Volume= 0.342 af,  Depth> 6.29"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.14"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af,  Depth> 6.29"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.14"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.40' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 6.29"    for  25-yr event
Inflow = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af
Outflow = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.40' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.98 cfs @ 11.95 hrs  HW=48.40'   (Free Discharge)
1=Culvert  (Barrel Controls 1.08 cfs @ 2.58 fps)
2=Culvert  (Barrel Controls 1.89 cfs @ 3.36 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 62.57' (Flood elevation advised)
[81] Warning: Exceeded Pond 1P by 14.17' @ 11.95 hrs
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 6.29"    for  25-yr event
Inflow = 9.69 cfs @ 11.95 hrs,  Volume= 0.493 af
Outflow = 9.69 cfs @ 11.95 hrs,  Volume= 0.493 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.69 cfs @ 11.95 hrs,  Volume= 0.493 af
     Routed to Pond DP1 : Ponding Area

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 62.57' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 12.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=9.69 cfs @ 11.95 hrs  HW=62.55'   (Free Discharge)
1=Culvert  (Barrel Controls 9.69 cfs @ 12.34 fps)

Summary for Pond DP1: Ponding Area

[82] Warning: Early inflow requires earlier time span
[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 0.80'

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 5.67"    for  25-yr event
Inflow = 48.87 cfs @ 12.03 hrs,  Volume= 3.228 af
Outflow = 13.68 cfs @ 12.30 hrs,  Volume= 3.228 af,  Atten= 72%,  Lag= 16.4 min
Discarded = 1.08 cfs @ 11.95 hrs,  Volume= 0.181 af
Primary = 12.60 cfs @ 12.30 hrs,  Volume= 3.047 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 45.90' @ 12.30 hrs   Surf.Area= 20,573 sf   Storage= 40,734 cf

Plug-Flow detention time= 19.3 min calculated for 3.217 af (100% of inflow)
Center-of-Mass det. time= 19.2 min ( 767.3 - 748.1 )

Volume Invert Avail.Storage Storage Description
#1 39.45' 231,724 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
39.45 5 0 0
40.00 47 14 14
41.00 641 344 358
42.00 1,927 1,284 1,642
43.00 5,876 3,902 5,544
44.00 9,329 7,603 13,146
45.00 14,297 11,813 24,959
46.00 21,234 17,766 42,725
47.00 29,155 25,195 67,919
48.00 40,152 34,654 102,573
49.00 62,815 51,484 154,056
50.00 92,520 77,668 231,724

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 39.45' 5.000 in/hr Exfiltration over Surface area below 44.00'   
#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.08 cfs @ 11.95 hrs  HW=44.11'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.08 cfs)

Primary OutFlow  Max=12.60 cfs @ 12.30 hrs  HW=45.90'   (Free Discharge)
1=Culvert  (Barrel Controls 5.75 cfs @ 7.32 fps)
2=Culvert  (Barrel Controls 6.85 cfs @ 8.72 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=39.71'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>6.87"Subcatchment E1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=53.47 cfs  3.371 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>7.56"Subcatchment E1a: Onsite CBs
   Tc=5.0 min   CN=98   Runoff=8.06 cfs  0.411 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>7.56"Subcatchment E2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=3.57 cfs  0.182 af

Peak Elev=48.52'   Inflow=3.57 cfs  0.182 afPond 1P: Drainage Network
   Outflow=3.57 cfs  0.182 af

Peak Elev=69.80'   Inflow=11.63 cfs  0.593 afPond 2P: Drainage Network
12.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=11.63 cfs  0.593 af

Peak Elev=46.48'  Storage=53,918 cf   Inflow=59.52 cfs  3.964 afPond DP1: Ponding Area
   Discarded=1.08 cfs  0.226 af   Primary=13.26 cfs  3.737 af   Secondary=0.00 cfs  0.000 af   Outflow=14.34 cfs  3.964 af

Total Runoff Area = 6.826 ac   Runoff Volume = 3.964 af   Average Runoff Depth = 6.97"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment E1: Property

Runoff = 53.47 cfs @ 12.05 hrs,  Volume= 3.371 af,  Depth> 6.87"
     Routed to Pond DP1 : Ponding Area

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.56"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

175,532 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

256,358 90 Weighted Average
57,757 22.53% Pervious Area

198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment E1a: Onsite CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.06 cfs @ 11.95 hrs,  Volume= 0.411 af,  Depth> 7.56"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.56"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af,  Depth> 7.56"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.56"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.52' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 7.56"    for  50-yr event
Inflow = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af
Outflow = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.52' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.57 cfs @ 11.95 hrs  HW=48.52'   (Free Discharge)
1=Culvert  (Barrel Controls 1.32 cfs @ 2.73 fps)
2=Culvert  (Barrel Controls 2.25 cfs @ 3.48 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 69.80' (Flood elevation advised)
[81] Warning: Exceeded Pond 1P by 21.28' @ 11.95 hrs
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 7.56"    for  50-yr event
Inflow = 11.63 cfs @ 11.95 hrs,  Volume= 0.593 af
Outflow = 11.63 cfs @ 11.95 hrs,  Volume= 0.593 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.63 cfs @ 11.95 hrs,  Volume= 0.593 af
     Routed to Pond DP1 : Ponding Area

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 69.80' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 12.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=11.62 cfs @ 11.95 hrs  HW=69.78'   (Free Discharge)
1=Culvert  (Barrel Controls 11.62 cfs @ 14.80 fps)

Summary for Pond DP1: Ponding Area

[82] Warning: Early inflow requires earlier time span
[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 1.38'

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 6.97"    for  50-yr event
Inflow = 59.52 cfs @ 12.03 hrs,  Volume= 3.964 af
Outflow = 14.34 cfs @ 12.33 hrs,  Volume= 3.964 af,  Atten= 76%,  Lag= 18.2 min
Discarded = 1.08 cfs @ 11.95 hrs,  Volume= 0.226 af
Primary = 13.26 cfs @ 12.33 hrs,  Volume= 3.737 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 46.48' @ 12.33 hrs   Surf.Area= 25,064 sf   Storage= 53,918 cf

Plug-Flow detention time= 25.0 min calculated for 3.950 af (100% of inflow)
Center-of-Mass det. time= 24.8 min ( 770.0 - 745.2 )

Volume Invert Avail.Storage Storage Description
#1 39.45' 231,724 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
39.45 5 0 0
40.00 47 14 14
41.00 641 344 358
42.00 1,927 1,284 1,642
43.00 5,876 3,902 5,544
44.00 9,329 7,603 13,146
45.00 14,297 11,813 24,959
46.00 21,234 17,766 42,725
47.00 29,155 25,195 67,919
48.00 40,152 34,654 102,573
49.00 62,815 51,484 154,056
50.00 92,520 77,668 231,724

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 39.45' 5.000 in/hr Exfiltration over Surface area below 44.00'   
#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.08 cfs @ 11.95 hrs  HW=44.53'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.08 cfs)

Primary OutFlow  Max=13.25 cfs @ 12.33 hrs  HW=46.48'   (Free Discharge)
1=Culvert  (Barrel Controls 6.11 cfs @ 7.77 fps)
2=Culvert  (Barrel Controls 7.15 cfs @ 9.10 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=39.78'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)



P1

Property

P1a

P2

Outside CBs1P
CB

Drainage Network
2P
CB

Drainage Network

3P

Rain garden

Routing Diagram for Proposed Conditions 2023-07-12 David T
Prepared by Haley Ward,  Printed 7/14/2023

HydroCAD® 10.20-3c  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Proposed Conditions 2023-07-12 David T
  Printed  7/14/2023Prepared by Haley Ward

Page 2HydroCAD® 10.20-3c  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Project Notes

Defined 5 rainfall events from extreme_precipitation IDF
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-yr Type II 24-hr Default 24.00 1 3.71 2
2 10-yr Type II 24-hr Default 24.00 1 5.64 2
3 25-yr Type II 24-hr Default 24.00 1 7.14 2
4 50-yr Type II 24-hr Default 24.00 1 8.56 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.821 61 >75% Grass cover, Good, HSG B  (P1)
0.062 96 Gravel surface, HSG B  (P1)
4.634 98 Paved parking, HSG B  (P1, P1a)
0.577 98 Roofs, HSG B  (P1)
0.210 98 Unconnected pavement, HSG B  (P2)
0.079 98 Water Surface, 0% imp, HSG B  (P2)
0.443 55 Woods, Good, HSG B  (P1)

6.826 91 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
6.826 HSG B P1, P1a, P2
0.000 HSG C
0.000 HSG D
0.000 Other

6.826 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.821 0.000 0.000 0.000 0.821 >75% Grass cover, Good P1
0.000 0.062 0.000 0.000 0.000 0.062 Gravel surface P1
0.000 4.634 0.000 0.000 0.000 4.634 Paved parking P1, P1a
0.000 0.577 0.000 0.000 0.000 0.577 Roofs P1
0.000 0.210 0.000 0.000 0.000 0.210 Unconnected pavement P2
0.000 0.079 0.000 0.000 0.000 0.079 Water Surface, 0% imp P2
0.000 0.443 0.000 0.000 0.000 0.443 Woods, Good P1

0.000 6.826 0.000 0.000 0.000 6.826 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

Node
Name

1 1P 47.60 47.50 51.5 0.0019 0.012 0.0 10.0 0.0
2 1P 47.50 46.80 173.0 0.0040 0.012 0.0 12.0 0.0
3 2P 46.60 45.10 294.0 0.0051 0.010 0.0 18.0 0.0
4 3P 41.35 40.35 192.0 0.0052 0.010 0.0 12.0 0.0
5 3P 39.45 38.45 192.0 0.0052 0.010 0.0 12.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>2.47"Subcatchment P1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=20.32 cfs  1.211 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>3.21"Subcatchment P1a: 
   Tc=5.0 min   CN=98   Runoff=3.47 cfs  0.174 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>3.21"Subcatchment P2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=1.54 cfs  0.077 af

Peak Elev=48.11'   Inflow=1.54 cfs  0.077 afPond 1P: Drainage Network
   Outflow=1.54 cfs  0.077 af

Peak Elev=47.71'   Inflow=5.00 cfs  0.251 afPond 2P: Drainage Network
18.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=5.00 cfs  0.251 af

Peak Elev=43.05'  Storage=19,718 cf   Inflow=22.84 cfs  1.462 afPond 3P: Rain garden
   Discarded=0.91 cfs  0.476 af   Primary=8.39 cfs  0.951 af   Secondary=0.00 cfs  0.000 af   Outflow=9.30 cfs  1.427 af

Total Runoff Area = 6.826 ac   Runoff Volume = 1.462 af   Average Runoff Depth = 2.57"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment P1: Property

Runoff = 20.32 cfs @ 12.05 hrs,  Volume= 1.211 af,  Depth> 2.47"
     Routed to Pond 3P : Rain garden

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.71"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

172,076 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

3,456 98 Roofs, HSG B
256,358 90 Weighted Average

57,757 22.53% Pervious Area
198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment P1a: 

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.47 cfs @ 11.95 hrs,  Volume= 0.174 af,  Depth> 3.21"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.71"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af,  Depth> 3.21"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.71"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.11' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 3.21"    for  2-yr event
Inflow = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af
Outflow = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.54 cfs @ 11.95 hrs,  Volume= 0.077 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.11' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.54 cfs @ 11.95 hrs  HW=48.11'   (Free Discharge)
1=Culvert  (Barrel Controls 0.51 cfs @ 2.08 fps)
2=Culvert  (Barrel Controls 1.02 cfs @ 2.91 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 47.71' (Flood elevation advised)
[79] Warning: Submerged Pond 1P Primary device # 1 INLET by 0.11'
[79] Warning: Submerged Pond 1P Primary device # 2 INLET by 0.21'
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 3.21"    for  2-yr event
Inflow = 5.00 cfs @ 11.95 hrs,  Volume= 0.251 af
Outflow = 5.00 cfs @ 11.95 hrs,  Volume= 0.251 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.00 cfs @ 11.95 hrs,  Volume= 0.251 af
     Routed to Pond 3P : Rain garden

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 47.71' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 18.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.00 cfs @ 11.95 hrs  HW=47.71'   (Free Discharge)
1=Culvert  (Inlet Controls 5.00 cfs @ 3.58 fps)

Summary for Pond 3P: Rain garden

[82] Warning: Early inflow requires earlier time span

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 2.57"    for  2-yr event
Inflow = 22.84 cfs @ 12.03 hrs,  Volume= 1.462 af
Outflow = 9.30 cfs @ 12.23 hrs,  Volume= 1.427 af,  Atten= 59%,  Lag= 12.4 min
Discarded = 0.91 cfs @ 12.23 hrs,  Volume= 0.476 af
Primary = 8.39 cfs @ 12.23 hrs,  Volume= 0.951 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 43.05' @ 12.23 hrs   Surf.Area= 7,898 sf   Storage= 19,718 cf

Plug-Flow detention time= 33.3 min calculated for 1.427 af (98% of inflow)
Center-of-Mass det. time= 23.4 min ( 785.5 - 762.1 )

Volume Invert Avail.Storage Storage Description
#1 37.00' 247,674 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
37.00 0 0.0 0 0
37.01 3,608 20.0 4 4
39.99 3,608 20.0 2,150 2,154
40.00 3,608 100.0 36 2,190
41.00 4,915 100.0 4,262 6,452
42.00 6,494 100.0 5,705 12,156
43.00 7,815 100.0 7,155 19,311
44.00 9,422 100.0 8,619 27,929
45.00 14,471 100.0 11,947 39,876
46.00 21,491 100.0 17,981 57,857
47.00 29,440 100.0 25,466 83,322
48.00 40,464 100.0 34,952 118,274
49.00 63,016 100.0 51,740 170,014
50.00 92,304 100.0 77,660 247,674

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 37.00' 5.000 in/hr Exfiltration over Surface area below 44.00'   
  Phase-In= 0.01'   

#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=0.91 cfs @ 12.23 hrs  HW=43.05'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.91 cfs)

Primary OutFlow  Max=8.38 cfs @ 12.23 hrs  HW=43.05'   (Free Discharge)
1=Culvert  (Inlet Controls 3.26 cfs @ 4.16 fps)
2=Culvert  (Barrel Controls 5.11 cfs @ 6.51 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=37.00'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>4.21"Subcatchment P1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=33.61 cfs  2.064 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>4.95"Subcatchment P1a: 
   Tc=5.0 min   CN=98   Runoff=5.30 cfs  0.269 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>4.95"Subcatchment P2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=2.35 cfs  0.119 af

Peak Elev=48.28'   Inflow=2.35 cfs  0.119 afPond 1P: Drainage Network
   Outflow=2.35 cfs  0.119 af

Peak Elev=48.16'   Inflow=7.64 cfs  0.388 afPond 2P: Drainage Network
18.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=7.64 cfs  0.388 af

Peak Elev=44.65'  Storage=35,174 cf   Inflow=37.54 cfs  2.452 afPond 3P: Rain garden
   Discarded=1.09 cfs  0.581 af   Primary=11.05 cfs  1.828 af   Secondary=0.00 cfs  0.000 af   Outflow=12.14 cfs  2.409 af

Total Runoff Area = 6.826 ac   Runoff Volume = 2.452 af   Average Runoff Depth = 4.31"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment P1: Property

Runoff = 33.61 cfs @ 12.05 hrs,  Volume= 2.064 af,  Depth> 4.21"
     Routed to Pond 3P : Rain garden

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.64"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

172,076 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

3,456 98 Roofs, HSG B
256,358 90 Weighted Average

57,757 22.53% Pervious Area
198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment P1a: 

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.30 cfs @ 11.95 hrs,  Volume= 0.269 af,  Depth> 4.95"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.64"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af,  Depth> 4.95"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.64"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.28' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 4.95"    for  10-yr event
Inflow = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af
Outflow = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.35 cfs @ 11.95 hrs,  Volume= 0.119 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.28' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.35 cfs @ 11.95 hrs  HW=48.28'   (Free Discharge)
1=Culvert  (Barrel Controls 0.83 cfs @ 2.40 fps)
2=Culvert  (Barrel Controls 1.52 cfs @ 3.20 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.16' (Flood elevation advised)
[79] Warning: Submerged Pond 1P Primary device # 1 INLET by 0.56'
[79] Warning: Submerged Pond 1P Primary device # 2 INLET by 0.66'
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 4.95"    for  10-yr event
Inflow = 7.64 cfs @ 11.95 hrs,  Volume= 0.388 af
Outflow = 7.64 cfs @ 11.95 hrs,  Volume= 0.388 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.64 cfs @ 11.95 hrs,  Volume= 0.388 af
     Routed to Pond 3P : Rain garden

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.16' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 18.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.64 cfs @ 11.95 hrs  HW=48.16'   (Free Discharge)
1=Culvert  (Inlet Controls 7.64 cfs @ 4.32 fps)

Summary for Pond 3P: Rain garden

[82] Warning: Early inflow requires earlier time span

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 4.31"    for  10-yr event
Inflow = 37.54 cfs @ 12.03 hrs,  Volume= 2.452 af
Outflow = 12.14 cfs @ 12.27 hrs,  Volume= 2.409 af,  Atten= 68%,  Lag= 14.6 min
Discarded = 1.09 cfs @ 12.10 hrs,  Volume= 0.581 af
Primary = 11.05 cfs @ 12.27 hrs,  Volume= 1.828 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 44.65' @ 12.27 hrs   Surf.Area= 12,725 sf   Storage= 35,174 cf

Plug-Flow detention time= 35.2 min calculated for 2.401 af (98% of inflow)
Center-of-Mass det. time= 27.7 min ( 780.2 - 752.5 )

Volume Invert Avail.Storage Storage Description
#1 37.00' 247,674 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
37.00 0 0.0 0 0
37.01 3,608 20.0 4 4
39.99 3,608 20.0 2,150 2,154
40.00 3,608 100.0 36 2,190
41.00 4,915 100.0 4,262 6,452
42.00 6,494 100.0 5,705 12,156
43.00 7,815 100.0 7,155 19,311
44.00 9,422 100.0 8,619 27,929
45.00 14,471 100.0 11,947 39,876
46.00 21,491 100.0 17,981 57,857
47.00 29,440 100.0 25,466 83,322
48.00 40,464 100.0 34,952 118,274
49.00 63,016 100.0 51,740 170,014
50.00 92,304 100.0 77,660 247,674

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 37.00' 5.000 in/hr Exfiltration over Surface area below 44.00'   
  Phase-In= 0.01'   

#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.09 cfs @ 12.10 hrs  HW=44.18'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.09 cfs)

Primary OutFlow  Max=11.04 cfs @ 12.27 hrs  HW=44.65'   (Free Discharge)
1=Culvert  (Barrel Controls 4.89 cfs @ 6.23 fps)
2=Culvert  (Barrel Controls 6.15 cfs @ 7.82 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=37.00'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>5.58"Subcatchment P1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=43.85 cfs  2.735 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>6.29"Subcatchment P1a: 
   Tc=5.0 min   CN=98   Runoff=6.71 cfs  0.342 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>6.29"Subcatchment P2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=2.98 cfs  0.152 af

Peak Elev=48.40'   Inflow=2.98 cfs  0.152 afPond 1P: Drainage Network
   Outflow=2.98 cfs  0.152 af

Peak Elev=48.79'   Inflow=9.69 cfs  0.493 afPond 2P: Drainage Network
18.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=9.69 cfs  0.493 af

Peak Elev=45.54'  Storage=48,774 cf   Inflow=48.87 cfs  3.228 afPond 3P: Rain garden
   Discarded=1.09 cfs  0.636 af   Primary=12.17 cfs  2.547 af   Secondary=0.00 cfs  0.000 af   Outflow=13.26 cfs  3.183 af

Total Runoff Area = 6.826 ac   Runoff Volume = 3.228 af   Average Runoff Depth = 5.67"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment P1: Property

Runoff = 43.85 cfs @ 12.05 hrs,  Volume= 2.735 af,  Depth> 5.58"
     Routed to Pond 3P : Rain garden

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.14"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

172,076 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

3,456 98 Roofs, HSG B
256,358 90 Weighted Average

57,757 22.53% Pervious Area
198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment P1a: 

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.71 cfs @ 11.95 hrs,  Volume= 0.342 af,  Depth> 6.29"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.14"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af,  Depth> 6.29"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.14"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.40' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 6.29"    for  25-yr event
Inflow = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af
Outflow = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.98 cfs @ 11.95 hrs,  Volume= 0.152 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.40' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.98 cfs @ 11.95 hrs  HW=48.40'   (Free Discharge)
1=Culvert  (Barrel Controls 1.08 cfs @ 2.58 fps)
2=Culvert  (Barrel Controls 1.89 cfs @ 3.36 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.79' (Flood elevation advised)
[81] Warning: Exceeded Pond 1P by 0.39' @ 11.95 hrs
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 6.29"    for  25-yr event
Inflow = 9.69 cfs @ 11.95 hrs,  Volume= 0.493 af
Outflow = 9.69 cfs @ 11.95 hrs,  Volume= 0.493 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.69 cfs @ 11.95 hrs,  Volume= 0.493 af
     Routed to Pond 3P : Rain garden

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.79' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 18.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.69 cfs @ 11.95 hrs  HW=48.79'   (Free Discharge)
1=Culvert  (Barrel Controls 9.69 cfs @ 5.48 fps)

Summary for Pond 3P: Rain garden

[82] Warning: Early inflow requires earlier time span
[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 0.44'

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 5.67"    for  25-yr event
Inflow = 48.87 cfs @ 12.03 hrs,  Volume= 3.228 af
Outflow = 13.26 cfs @ 12.30 hrs,  Volume= 3.183 af,  Atten= 73%,  Lag= 16.7 min
Discarded = 1.09 cfs @ 12.05 hrs,  Volume= 0.636 af
Primary = 12.17 cfs @ 12.30 hrs,  Volume= 2.547 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 45.54' @ 12.30 hrs   Surf.Area= 18,285 sf   Storage= 48,774 cf

Plug-Flow detention time= 39.4 min calculated for 3.172 af (98% of inflow)
Center-of-Mass det. time= 33.3 min ( 781.4 - 748.1 )

Volume Invert Avail.Storage Storage Description
#1 37.00' 247,674 cf Custom Stage Data (Prismatic) Listed below (Recalc)



Type II 24-hr  25-yr Rainfall=7.14"Proposed Conditions 2023-07-12 David T
  Printed  7/14/2023Prepared by Haley Ward

Page 22HydroCAD® 10.20-3c  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
37.00 0 0.0 0 0
37.01 3,608 20.0 4 4
39.99 3,608 20.0 2,150 2,154
40.00 3,608 100.0 36 2,190
41.00 4,915 100.0 4,262 6,452
42.00 6,494 100.0 5,705 12,156
43.00 7,815 100.0 7,155 19,311
44.00 9,422 100.0 8,619 27,929
45.00 14,471 100.0 11,947 39,876
46.00 21,491 100.0 17,981 57,857
47.00 29,440 100.0 25,466 83,322
48.00 40,464 100.0 34,952 118,274
49.00 63,016 100.0 51,740 170,014
50.00 92,304 100.0 77,660 247,674

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 37.00' 5.000 in/hr Exfiltration over Surface area below 44.00'   
  Phase-In= 0.01'   

#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.09 cfs @ 12.05 hrs  HW=44.57'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.09 cfs)

Primary OutFlow  Max=12.17 cfs @ 12.30 hrs  HW=45.54'   (Free Discharge)
1=Culvert  (Barrel Controls 5.52 cfs @ 7.03 fps)
2=Culvert  (Barrel Controls 6.65 cfs @ 8.47 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=37.01'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=256,358 sf   77.47% Impervious   Runoff Depth>6.87"Subcatchment P1: Property
   Flow Length=879'   Slope=0.0213 '/'   Tc=13.8 min   CN=90   Runoff=53.47 cfs  3.371 af

Runoff Area=28,397 sf   100.00% Impervious   Runoff Depth>7.56"Subcatchment P1a: 
   Tc=5.0 min   CN=98   Runoff=8.06 cfs  0.411 af

Runoff Area=12,598 sf   72.77% Impervious   Runoff Depth>7.56"Subcatchment P2: Outside CBs
   Flow Length=135'   Slope=0.0286 '/'   Tc=5.0 min   CN=98   Runoff=3.57 cfs  0.182 af

Peak Elev=48.52'   Inflow=3.57 cfs  0.182 afPond 1P: Drainage Network
   Outflow=3.57 cfs  0.182 af

Peak Elev=49.75'   Inflow=11.63 cfs  0.593 afPond 2P: Drainage Network
18.0"  Round Culvert  n=0.010  L=294.0'  S=0.0051 '/'   Outflow=11.63 cfs  0.593 af

Peak Elev=46.21'  Storage=62,535 cf   Inflow=59.52 cfs  3.964 afPond 3P: Rain garden
   Discarded=1.09 cfs  0.674 af   Primary=12.95 cfs  3.243 af   Secondary=0.00 cfs  0.000 af   Outflow=14.04 cfs  3.918 af

Total Runoff Area = 6.826 ac   Runoff Volume = 3.964 af   Average Runoff Depth = 6.97"
20.58% Pervious = 1.405 ac     79.42% Impervious = 5.422 ac
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Summary for Subcatchment P1: Property

Runoff = 53.47 cfs @ 12.05 hrs,  Volume= 3.371 af,  Depth> 6.87"
     Routed to Pond 3P : Rain garden

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.56"

Area (sf) CN Description
1,375 98 Paved parking, HSG B

172,076 98 Paved parking, HSG B
21,694 98 Roofs, HSG B
35,764 61 >75% Grass cover, Good, HSG B

2,687 96 Gravel surface, HSG B
19,306 55 Woods, Good, HSG B

3,456 98 Roofs, HSG B
256,358 90 Weighted Average

57,757 22.53% Pervious Area
198,601 77.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.8 879 0.0213 1.06 Lag/CN Method, 

Summary for Subcatchment P1a: 

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.06 cfs @ 11.95 hrs,  Volume= 0.411 af,  Depth> 7.56"
     Routed to Pond 2P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.56"

Area (sf) CN Description
28,397 98 Paved parking, HSG B
28,397 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: Outside CBs

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af,  Depth> 7.56"
     Routed to Pond 1P : Drainage Network

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.56"
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Area (sf) CN Description
3,431 98 Water Surface, 0% imp, HSG B

171 98 Unconnected pavement, HSG B
8,996 98 Unconnected pavement, HSG B

12,598 98 Weighted Average
3,431 27.23% Pervious Area
9,167 72.77% Impervious Area
9,167 100.00% Unconnected

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

1.8 135 0.0286 1.25 Lag/CN Method, 
1.8 135 Total,  Increased to minimum Tc = 5.0 min

Summary for Pond 1P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 48.52' (Flood elevation advised)

Inflow Area = 0.289 ac, 72.77% Impervious,  Inflow Depth > 7.56"    for  50-yr event
Inflow = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af
Outflow = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.57 cfs @ 11.95 hrs,  Volume= 0.182 af
     Routed to Pond 2P : Drainage Network

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 48.52' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.60' 10.0"  Round Culvert   

L= 51.5'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.60' / 47.50'   S= 0.0019 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.55 sf   

#2 Primary 47.50' 12.0"  Round Culvert   
L= 173.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.50' / 46.80'   S= 0.0040 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.57 cfs @ 11.95 hrs  HW=48.52'   (Free Discharge)
1=Culvert  (Barrel Controls 1.32 cfs @ 2.73 fps)
2=Culvert  (Barrel Controls 2.25 cfs @ 3.48 fps)

Summary for Pond 2P: Drainage Network

[82] Warning: Early inflow requires earlier time span
[57] Hint: Peaked at 49.75' (Flood elevation advised)
[81] Warning: Exceeded Pond 1P by 1.23' @ 11.95 hrs
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Inflow Area = 0.941 ac, 91.63% Impervious,  Inflow Depth > 7.56"    for  50-yr event
Inflow = 11.63 cfs @ 11.95 hrs,  Volume= 0.593 af
Outflow = 11.63 cfs @ 11.95 hrs,  Volume= 0.593 af,  Atten= 0%,  Lag= 0.0 min
Primary = 11.63 cfs @ 11.95 hrs,  Volume= 0.593 af
     Routed to Pond 3P : Rain garden

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 49.75' @ 11.95 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.60' 18.0"  Round Culvert   

L= 294.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 45.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=11.62 cfs @ 11.95 hrs  HW=49.75'   (Free Discharge)
1=Culvert  (Barrel Controls 11.62 cfs @ 6.58 fps)

Summary for Pond 3P: Rain garden

[82] Warning: Early inflow requires earlier time span
[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 1.11'

Inflow Area = 6.826 ac, 79.42% Impervious,  Inflow Depth > 6.97"    for  50-yr event
Inflow = 59.52 cfs @ 12.03 hrs,  Volume= 3.964 af
Outflow = 14.04 cfs @ 12.33 hrs,  Volume= 3.918 af,  Atten= 76%,  Lag= 18.5 min
Discarded = 1.09 cfs @ 12.00 hrs,  Volume= 0.674 af
Primary = 12.95 cfs @ 12.33 hrs,  Volume= 3.243 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 46.21' @ 12.33 hrs   Surf.Area= 23,157 sf   Storage= 62,535 cf

Plug-Flow detention time= 44.4 min calculated for 3.918 af (99% of inflow)
Center-of-Mass det. time= 39.3 min ( 784.5 - 745.2 )

Volume Invert Avail.Storage Storage Description
#1 37.00' 247,674 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
37.00 0 0.0 0 0
37.01 3,608 20.0 4 4
39.99 3,608 20.0 2,150 2,154
40.00 3,608 100.0 36 2,190
41.00 4,915 100.0 4,262 6,452
42.00 6,494 100.0 5,705 12,156
43.00 7,815 100.0 7,155 19,311
44.00 9,422 100.0 8,619 27,929
45.00 14,471 100.0 11,947 39,876
46.00 21,491 100.0 17,981 57,857
47.00 29,440 100.0 25,466 83,322
48.00 40,464 100.0 34,952 118,274
49.00 63,016 100.0 51,740 170,014
50.00 92,304 100.0 77,660 247,674

Device Routing     Invert Outlet Devices
#1 Primary 41.35' 12.0"  Round Culvert   

L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 41.35' / 40.35'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 39.45' 12.0"  Round Culvert   
L= 192.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.45' / 38.45'   S= 0.0052 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.79 sf   

#3 Discarded 37.00' 5.000 in/hr Exfiltration over Surface area below 44.00'   
  Phase-In= 0.01'   

#4 Secondary 48.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  1.00  2.00   
Width (feet)  24.10  75.20  155.70   

Discarded OutFlow  Max=1.09 cfs @ 12.00 hrs  HW=44.60'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.09 cfs)

Primary OutFlow  Max=12.95 cfs @ 12.33 hrs  HW=46.21'   (Free Discharge)
1=Culvert  (Barrel Controls 5.94 cfs @ 7.56 fps)
2=Culvert  (Barrel Controls 7.01 cfs @ 8.92 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=37.01'   (Free Discharge)
4=Custom Weir/Orifice  ( Controls 0.00 cfs)
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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 25, Sep 12, 2022

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

Date(s) aerial images were photographed: Jun 19, 2020—Sep 
20, 2020

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

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

140C Chatfield-Hollis-Canton 
complex, 8 to 15 percent 
slopes, rocky

0.4 10.4%

299 Udorthents, smoothed 3.8 89.6%

Totals for Area of Interest 4.2 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Rockingham County, New Hampshire

140C—Chatfield-Hollis-Canton complex, 8 to 15 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2w82s
Elevation: 0 to 980 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

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

Description of Chatfield, Very Stony

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

schist

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

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

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

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

Custom Soil Resource Report
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Hydric soil rating: No

Description of Hollis, Very Stony

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

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

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

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

Description of Canton, Very Stony

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

granite, and/or schist

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

Custom Soil Resource Report
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Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

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

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

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

Minor Components

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

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

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

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

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

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

Description of Udorthents

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

Custom Soil Resource Report

13



JN 5010265.3576 DRAINAGE ANALYSIS 17 JULY 2023 

 

 

 

 

 

 

 

 

 

APPENDIX E 

FEMA FIRM MAP 

 

  



National Flood Hazard Layer FIRMette
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APPENDIX F 

INSPECTION & LONG TERM 

MAINTENANCE PLAN 



INSPECTION & LONG-TERM MAINTENANCE PLAN 
FOR 

BUILDING ADDITION 

700 PEVERLY HILL ROAD 
PORTSMOUTH, NH 

Introduction 

The intent of this plan is to provide Portsmouth Auto Body Center (herein referred to as “owner”) with 
a list of procedures that document the inspection and maintenance requirements of the stormwater 
management system for this development. Specifically, the Bioretention system other and  Best 
Management Practices (collectively referred to as the “Stormwater Management System”).  The contact 
information for the owner shall be kept current, and if there is a change of ownership of the property this 
plan must be transferred to the new owner. 

The following inspection and maintenance program is necessary to keep the stormwater management 
system functioning properly and  will help in maintaining a high quality of stormwater runoff to 
minimize potential environmental impacts.  By following the enclosed procedures, the owner will be 
able to maintain the functional design of the stormwater management system and maximize its ability to 
remove sediment and other contaminants from site generated stormwater runoff.  

Annual Report 

The owner shall prepare an annual Inspection & Maintenance Report.  The report shall include a 
summary of the system’s maintenance and repair by transmission of the Inspection & Maintenance Log 
and other information as required. A copy of the report shall be delivered annually to the 
Portsmouth DPW. 

Inspection & Maintenance Checklist/Log 

The following pages contain the Stormwater Management System Inspection & Maintenance 
Requirements and a blank copy of the Stormwater Management System Inspection & Maintenance 
Log.  These forms are provided to the owner as a guideline for performing the inspection and 
maintenance of the Stormwater Management System.  This is a guideline and should be 
periodically reviewed for conformance with current practice and standards. 



Stormwater Management System Components 

The Stormwater Management System is designed to mitigate the quality of site-generated stormwater 
runoff.  As a result, the design includes the following elements: 

Non-Structural BMPs 

Non-Structural best management practices (BMP’s) include temporary and permanent measures 
that typically require less labor and capital inputs and are intended to provide protection against 
erosion of soils. Examples of non-structural BMP’s on this project include but are not limited to:  

• Temporary and Permanent mulching
• Temporary and Permanent grass cover
• Trees
• Shrubs and ground covers
• Miscellaneous landscape plantings
• Dust control
• Tree protection
• Topsoiling
• Sediment barriers
• Stabilized construction entrance

Inspection and Maintenance Requirements 

The following summarizes the inspection and maintenance requirements for the various BMP’s 
that may be found on this project. 

1. Grassed areas and swales (until established): After each rain event of 0.5” or more during a 24-
hour period, inspect grassed areas for signs of disturbance, such as erosion. If damaged areas are
discovered, immediately repair the damage. Repairs may include adding new topsoil, lime, seed,
fertilizer and mulch.

2. Plantings: Planting and landscaping (trees, shrubs) shall be monitored bi-monthly during the first
year to insure viability and vigorous growth. Replace dead or dying vegetation with new stock and
make adjustments to the conditions that caused the dead or dying vegetation. During dryer times
of the year, provide weekly watering or irrigation during the establishment period of the first year.
Make the necessary adjustments to ensure long-term health of the vegetated covers, i.e. provide
more permanent mulch or compost or other means of protection.

3. Storm Drain and Catch Basin Inlets/Outlets: Monitor drain inlets and outlet aprons for
excessive accumulation of sediments, in excess of 1 foot in the sump, or missing stone/riprap,
monthly for the first year following construction, every other month thereafter. Remove
sediments as required to maintain filtering capabilities of the stone—replace missing riprap.
Prior to the end of construction, inspect the drains and basins for accumulations and remove and
clean by jet-vacuuming.

4. Detention Pond: After installation of the infiltration detention pond, perform the following
inspections weekly until vegetation is established after construction, then on a bi-annual basis



and after heavy rains thereafter: 
 

a. Monitor for excessive or concentrated accumulations of debris, or erosion in excess of 2 
inches below the various pipe inlets. Remove debris as required and replace or augment 
inlet fabric strips. 

b. Monitor the outfall structure for problems with uneven flow or clogged pipes. Repair or 
remove clogs as required. 

c. Monitor vegetation on pond and replace dead or dying vegetation as required. 
d. Monitor rodent screens and repair or replace as required. 
e. Monitor side slopes of ponds for damage or erosion in excess of 2 inches—repair, as 

necessary. 
f. If surface ponds for longer than 24 hours following a storm, remove and replace the top 

6 inches of soil. 
g. Monitor any sediment forebays for sediment accumulation and remove sediments and 

dead and dying vegetation where necessary. 
 

Pollution Prevention  

The following pollution prevention activities shall be undertaken to minimize potential impacts on 
stormwater runoff quality. The Contractor is responsible for all activities during construction. The 
Owner is responsible thereafter.  

Spill Procedures  

Any discharge of waste oil or other pollutant shall be reported immediately to the New Hampshire 
Department of Environmental Services (NHDES). The Contractor/Owner will be responsible for any 
incident of groundwater contamination resulting from the improper discharge of pollutants to the 
stormwater system, and may be required by NHDES to remediate incidents that may impact 
groundwater quality. If the property ownership is transferred, the new owner will be informed of the 
legal responsibilities associated with operation of the stormwater system, as indicated above.  

Sanitary Facilities 

Sanitary facilities shall be provided during all phases of construction. 

Material Storage  

No on site trash facility is provided until site is constructed. The contractors are required to remove 
trash from the site. Hazardous material storage is prohibited.  

Material Disposal  

All waste material, trash, sediment, and debris shall be removed from the site and disposed of in 
accordance with applicable local, state, and federal guidelines and regulations. Removed sediments 
shall be if necessary dewatered prior to disposal. 

 



Invasive Species 

Monitor the Stormwater Management System for signs of invasive species growth. If caught early, 
their eradication is much easier. The most likely places where invasions start is in wetter, disturbed soils 
or detention ponds. Species such as phragmites and purple loose-strife are common invaders in these 
wetter areas. If they are found, the owner shall refer to the fact-sheet created by the University of New 
Hampshire Cooperative Extension or contact a wetlands scientist with experience in invasive species 
control to implement a plan of action for eradication. Measures that do not require the application of 
chemical herbicides should be the first line of defense.  

Figure 1: Lythrum salicaria, Purple Loosestrife. Photo by Liz West.  Figure 2: Phragmites australis. Photo by Le Loup Gris



CATCH BASIN BASKET CONSTRUCTION MAINTENANCE SHEET 

INSPECTION REQUIREMENTS 

ACTION TAKEN FREQUENCY MAINTENANCE REQUIREMENTS 

-Check for damage to basket
-Remove sediment from basket

Within 24 hours 
of rainfall, 
Daily during 
extended rainfall 

-Repair basket as necessary to prevent
particles from reaching drainage system, or
to prevent flooding.
-Empty basket after every storm, or if
clogged.

MAINTENANCE LOG 

PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□LARGE STORM EVENT □PERIODIC CHECK-IN

IS CORRECTIVE ACTION NEEDED? 

□YES □NO

DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

DATE OF MAINTENANCE PERFORMED BY 

NOTES 



CLOSED DRAINAGE STRUCTURE LONG-TERM MAINTENANCE SHEET 
 

 
INSPECTION REQUIREMENTS 

  
ACTION TAKEN FREQUENCY MAINTENANCE REQUIREMENTS 

-Outlet Control Structures 
-Drain Manholes 
-Catch Basins 

Every other 
Month 

Check for erosion or short-circuiting 
Check for sediment accumulation 
Check for floatable contaminants 

-Drainage Pipes 1 time per 2 
years 

Check for sediment 
accumulation/clogging, or soiled runoff. 
Check for erosion at outlets. 

 

 
MAINTENANCE LOG 

 
PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□LARGE STORM EVENT □PERIODIC CHECK-IN 

IS CORRECTIVE ACTION NEEDED?  

□YES □NO 

DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

DATE OF MAINTENANCE PERFORMED BY 

NOTES 

 



DETENTION POND LONG-TERM MAINTENANCE SHEET 
 

 
INSPECTION REQUIREMENTS 

  
ACTION TAKEN FREQUENCY MAINTENANCE REQUIREMENTS 

POND SURFACE  
-Check for sediment 
accumulation/clogging of filter. 
-Check for ponding water > 24 
hours over the filter. 

Weekly until 
vegetation is 
established, then 
bi-annually and 
after heavy rains 

-Replace dead or dying vegetation 
-Remove sediments when required 
-Mow grasses at least twice yearly 
-If system ponds longer than 24 hours, then a 
qualified professional should assess the 
condition of the facility to determine 
measures required to restore infiltration 
function. 

FOREBAY 
-Monitor Sediment Accumulation 

Bi-annually -Replace dead or dying vegetation 
-Remove Sediments When Required 

 

 
MAINTENANCE LOG 

 
PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□LARGE STORM EVENT □PERIODIC CHECK-IN 

IS CORRECTIVE ACTION NEEDED?  

□YES □NO 

DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

DATE OF MAINTENANCE PERFORMED BY 

NOTES 

 



STABILIZED CONSTRUCTION ENTRANCE CONSTRUCTION MAINTENANCE SHEET 
 

 
INSPECTION REQUIREMENTS 

  
ACTION TAKEN FREQUENCY MAINTENANCE REQUIREMENTS 

ENTRANCE SURFACE  
-Check for sediment 
accumulation/clogging of stone 
-Check Vegetative filter strips 

After heavy rains, 
as necessary 

-Top dress pad with new stone. 
-Replace stone completely if completely 
clogged. 
-Maintain vigorous stand of vegetation. 

WASHING FACILITIES (if 
applicable) 
-Monitor Sediment Accumulation 

As often as 
necessary 

-Remove Sediments from traps. 

 

 
MAINTENANCE LOG 

 
PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□LARGE STORM EVENT □PERIODIC CHECK-IN 

IS CORRECTIVE ACTION NEEDED?  

□YES □NO 

DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

DATE OF MAINTENANCE PERFORMED BY 

NOTES 

 



New Hampshire Regulations 

Prohibited invasive species shall only be 
disposed of in a manner that renders them 
nonliving and nonviable. (Agr. 3802.04) 

No person shall collect, transport, import, 
export, move, buy, sell, distribute, propagate 
or transplant any living and viable portion of 
any plant species, which includes all of their 
cultivars and varieties, listed in Table 3800.1 
of the New Hampshire prohibited invasive 
species list. (Agr 3802.01) 

Tatarian honeysuckle 
Lonicera tatarica 

USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern 
United States, Canada and the British Possessions. 
Vol. 3: 282. 

Methods for Disposing 
Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control 
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species 
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.  

Non-native invasive plants crowd out natives in 
natural and managed landscapes. They cost 
taxpayers billions of dollars each year from lost 
agricultural and forest crops, decreased 
biodiversity, impacts to natural resources and the 
environment, and the cost to control and eradicate 
them. 

Invasive plants grow well even in less than 
desirable conditions such as sandy soils along 
roadsides, shaded wooded areas, and in wetlands. 
In ideal conditions, they grow and spread even 
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed 
to dispose the removed plant material so the 
plants don’t grow where disposed. 

Knowing how a particular plant reproduces 
indicates its method of spread and helps determine 

the appropriate disposal method. Most are spread by seed and are dispersed by wind, 
water, animals, or people. Some reproduce by vegetative means from pieces of stems or 
roots forming new plants. Others spread through both seed and vegetative means.  

Because movement and disposal of viable plant 
parts is restricted (see NH Regulations), viable 
invasive parts can’t be brought to most transfer 
stations in the state. Check with your transfer 
station to see if there is an approved, designated 
area for invasives disposal. This fact sheet gives 
recommendations for rendering plant parts non-
viable. 

Control of invasives is beyond the scope of this 
fact sheet. For information about control visit 
www.nhinvasives.org or contact your UNH 
Cooperative Extension office. 



 

Japanese knotweed 
Polygonum cuspidatum 

USDA-NRCS PLANTS Database / 
Britton, N.L., and A. Brown. 1913. An 
illustrated flora of the northern United 
States, Canada and the British 
Possessions. Vol. 1: 676. 

How and When to Dispose of Invasives? 
To prevent seed from spreading remove invasive plants before seeds are set (produced). 
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds 
can remain viable in the ground for many years. If the plant has flowers or seeds, place 
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport 
to the disposal site. The following are general descriptions of disposal methods. See the 
chart for recommendations by species. 
 
Burning: Large woody branches and trunks can be used 
as firewood or burned in piles. For outside burning, a 
written fire permit from the local forest fire warden is 
required unless the ground is covered in snow. Brush 
larger than 5 inches in diameter can’t be burned. Invasive 
plants with easily airborne seeds like black swallow-wort 
with mature seed pods (indicated by their brown color) 
shouldn’t be burned as the seeds may disperse by the hot 
air created by the fire.  
 
Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags 
(contractor grade), making sure that no parts of the plants 
poke through. Allow the bags to sit in the sun for several 
weeks and on dark pavement for the best effect.  
 
Tarping and Drying: Pile material on a sheet of plastic 
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let 
the material dry for several weeks, or until it is clearly nonviable. 
 
Chipping: Use this method for woody plants that don’t reproduce vegetatively. 
 
Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a 
deep pit before placing the cut up plant material in the hole. Place the material away from 
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air 
as possible and toss in soil to weight down the material in the pit. Note that the top of the 
buried material should be at least three feet underground. Japanese knotweed should be at 
least 5 feet underground! 
 
Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check 
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable 
after using this method. Do this before seeds are set. This method isn’t used often. Be 
prepared for an awful stink! 
 
Composting: Invasive plants can take root in compost. Don’t compost any invasives 
unless you know there is no viable (living) plant material left. Use one of the above 
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants 
nonviable before composting. Closely examine the plant before composting and avoid 
composting seeds. 

Be diligent looking for seedlings for years in areas where removal and disposal took place. 



Suggested Disposal Methods for Non-Native Invasive Plants 
 

This table provides information concerning the disposal of removed invasive plant material. If the infestation is 
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer 
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing 
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of 
aquatic plants isn’t addressed. 
 

Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

Norway maple 
    (Acer platanoides) 
European barberry 
    (Berberis vulgaris) 
Japanese barberry 
    (Berberis thunbergii) 
autumn olive 
    (Elaeagnus umbellata) 
burning bush 
    (Euonymus alatus) 
Morrow’s honeysuckle 
   (Lonicera morrowii) 
Tatarian honeysuckle 
    (Lonicera tatarica) 
showy bush honeysuckle 
    (Lonicera x bella) 
common buckthorn 
    (Rhamnus cathartica) 
glossy buckthorn 
    (Frangula alnus) 

 
Fruit and Seeds 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 

 
oriental bittersweet 
    (Celastrus orbiculatus) 
multiflora rose 
    (Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments
 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip – only after material has fully dried     

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 



Non-Woody Plants Method of 
Reproducing Methods of Disposal 

Prior to flowering 
Depends on scale of infestation  
Small infestation 
 Pull or cut plant and leave on site with roots

exposed.

Large infestation 
 Pull or cut plant and pile. (You can pile onto

or cover with plastic sheeting).
 Monitor. Remove any re-sprouting material.

garlic mustard 
    (Alliaria petiolata) 
spotted knapweed 
    (Centaurea maculosa) 
 Sap of related knapweed

can cause skin irritation
and tumors. Wear gloves
when handling.

black swallow-wort 
    (Cynanchum nigrum) 
 May cause skin rash. Wear

gloves and long sleeves
when handling.

pale swallow-wort 
    (Cynanchum rossicum) 
giant hogweed 
    (Heracleum mantegazzianum) 
 Can cause major skin rash.

Wear gloves and long
sleeves when handling.

dame’s rocket 
   (Hesperis matronalis) 
perennial pepperweed 
    (Lepidium latifolium) 
purple loosestrife 
    (Lythrum salicaria) 
Japanese stilt grass 
    (Microstegium vimineum) 
mile-a-minute weed 
    (Polygonum perfoliatum) 

Fruits and Seeds 

During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 

Small infestation 
 Pull or cut plant and leave on site with roots

exposed.

Large infestation 
 Pull or cut plant and pile remaining material.

(You can pile onto plastic or cover with
plastic sheeting).
 Monitor. Remove any re-sprouting material.

common reed 
    (Phragmites australis) 
Japanese knotweed 
    (Polygonum cuspidatum) 
Bohemian knotweed 
    (Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

Small infestation 
 Bag all plant material and let rot.
 Never pile and use resulting material as

compost.
 Burn.

Large infestation 
 Remove material to unsuitable habitat (dry,

hot and sunny or dry and shaded location)
and scatter or pile.
 Monitor and remove any sprouting material.
 Pile, let dry, and burn.

January 2010 

UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits 
discrimination in its programs, activities and employment on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept. 
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and  U.S. Dept. of Agriculture cooperating. 
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