
 
200 Griffin Road, Unit 3, Portsmouth, NH 03801 

Phone (603) 430-9282 Fax 436-2315 
 
24 January, 2024 
 
Peter Stith, TAC Committee Chair 
City of Portsmouth  
1 Junkins Avenue 
Portsmouth, NH 03801 

RE: Submission for Conditional Use Permit and Site Plan Approval at 581 Lafayette 
Road; Mixed Use Development; Tax Map 229 Lot 8B 
Dear Mr. Stith and TAC Members: 

On behalf of Atlas Common, LLC (Owner) we submit the attached Plans and additional 
supporting material for the above-mentioned project. The revisions were based upon the 
comments from the January 2, 2024, Technical Advisory Committee meeting. The project 
consists of the addition of residential units (including 20% of the Units as Workforce 
Housing) at 581 Lafayette Road with two new building additions with the associated and 
required site improvements. The site is currently developed with two restaurants. The re-
development will include creating an additional car park below first floor building level. The 
project specifics are as follows: 

Project Summary 

The project is located at 581 Lafayette Road and is proposed additions to an existing 
building. The building was renovated when the site was changed from a Cinema to the 
Tuscan Restaurant – Tuscan Marketplace in 2016. The site is at the corner of Lafayette Road 
and Ledgewood Drive, and is known as Tax Map 229, Lot 8B. The lot is a 98,124 square foot 
parcel with frontage on both streets. The existing conditions plan shows the current site 
features. The Tuscan Market moved to downtown Portsmouth, and that portion of the site 
was re-purposed to a restaurant with golf simulators, known as Tour. The Tuscan 
Marketplace closed, but recently the Tuscan Marketplace was converted to another restaurant 
with some outside seating.  

The property is in the Gateway Neighborhood Mixed-Use District - G1. The purpose of the 
district is to support the goals of the cities Master Plan and Housing Policy. The aim of the 
policy is to encourage walkable, mixed-use development, and continued economic vitality in 
the cities primary gateway areas. The district seeks to ensure that new developments 
complement and enhance the surroundings and provide housing stock that is suitable for 
changing demographics and accommodate the housing needs of the city’s current and future 
workforce. This plan works towards that standard by adding to the existing structure and 
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creating a mixed-use building with 72 new dwelling units. The proposed uses; being 
restaurant use and dwelling units (multi-family residential) are both allowed uses in the 
district.  
 
Development Site Conditional Use Permit 
 
Under Section 10.5B41.10 Development Site Standards are allowed by Conditional Use 
Permit approval from the Planning Board. A development site is a development including 
more than one principal building or building type. As the proposed development includes 
more than one principal building and the proposed Public Realm improvements are proposed 
on a separate lot, a CUP to allow the use of the Development Site Standards is being 
requested for this proposed project. 
 
Conditional Use Permit Criteria 
 
Under Section 10.5B41.10 the following addresses how the Project warrants the granting of a 
Conditional Use Permit for a Development Site by satisfying the following four (4) criteria 
for approval in Section 10.5B43.10 of the Zoning Ordinance: 
 
1) The development project is consistent with the Portsmouth Master Plan. The Project is 
consistent with several goals identified in the Master Plan.  

 
Goal 1.2 is to encourage walkable mixed-use development along existing commercial 
corridors. The project will promote walking and bicycling by expanding the sidewalk 
network and connecting, through the Public Realm off-site improvement, the 
Lafayette Road sidewalk network to the Portsmouth High School property. The plan 
creates public community space and public bicycle storage spaces. The project is in 
close proximity to a Coast Bus Stop. 
 
Goal 2.1 is to ensure that new development complements and enhances its 
surroundings. The proposed residential building additions will add residential use to 
the adjacent commercial development. This creates the Mixed-Use environment that 
the Master Plan identifies as essential to the maintenance of a vibrant neighborhood. 
Residential uses expand on the commercial retail and restaurant uses located in the 
Lafayette Plaza and surrounding parcels. The Gateway Corridor was identified as an 
area where residential expansion is encouraged. 
 

(2) The development project has been designed to allow uses that are appropriate for its 
context and consistent with the City’s planning goals and objectives for the area. The project 
provides much needed housing. 

 
The development will be complementary to the abutting uses. The proposed use is 
allowed within the zone. Creating a mixed-use environment will serve to ensure the 
maintenance of a vibrant neighborhood. The introduction of Workforce Housing 
provides much needed relief to the need for affordable housing. 
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(3) The project includes measures to mitigate or eliminate anticipated impacts on traffic 
safety and circulation, demand on municipal services, stormwater runoff, natural resources, 
and adjacent neighborhood character. The project does not create excess demand for city 
services nor change the essential character of the neighborhood. 
 

The Project will generate peak traffic during different times than the surrounding 
commercial uses on Lafayette Road. The existing large traffic volumes will mask any 
impacts. The drainage design will increase treatment to stormwater runoff with the 
use of a more advanced stormwater filtration treatment practice. The addition of 
residential use will be complementary to the abutting commercial uses. City 
infrastructure is in place to accommodate the development. 
 

(4) The project is consistent with the purpose and intent set forth in Section 10.5B11. The 
project supports the Master Plan goals in a significant way by providing affordable 
housing and creating a mixed-use development. 

 
Section 10.5B11.10 states that the purpose of Article 5B is to implement and support 
the goals of the City’s Master Plan and Housing Policy to encourage walkable mixed-
use development and continued economic vitality in the City’s primary gateway 
areas, ensure that new development complements and enhances its surroundings, 
provide housing stock that is suited for changing demographics, and accommodate 
the housing needs of the City’s current and future workforce. Section 10.5B11.20 sets 
forth the intent of the standards. The project meets the standards and will create a 
mixed-use development that will help to create a vibrant neighborhood. The 
introduction of Workforce Housing provides much needed relief to the need for 
affordable housing in an area outside of the downtown core, with easy access to 
abutting retail and public transportation. The project will be the other bookend from 
the recently approved residential development at the other end of this commercial 
strip. 

 
Proposed Development 

The project proposes additions that are set back 33 feet from Ledgewood Drive, 39 feet from 
Lafayette Road, 23 feet from the southerly abutting property line, and 39 feet from the 
easterly abutting property line. The proposed building additions maintain the ability for the 
free flow of traffic around the proposed additions, as required by deed restrictions and 
easements on the property. The building height is intended to comply with section 10.5 B 
22.10, with incentives as allowed under the section. Regarding the special 90-foot setback 
requirement on Lafayette Road, the project is in a location where there is a significant open 
space in front of the subject parcel. This open space was created when the Lafayette Road, 
Route 1 Bypass intersection was restructured around 2011. That relocation of the intersection 
created this large open space area in front of the lot, which meets the special setback 
requirement for this parcel. 

The submitted site plan shows the impervious surface calculations for the proposed 
development. When the site was redeveloped to the Tuscan Marketplace, the impervious 
surface coverage (increase) was allowed under a Variance, up to coverage which maintained 
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16.5% open space. The submitted site plan proposes coverage of 82.4%, leaving an open 
space of 17.2% (after slight deductions), which is more than the allowable as granted by the 
ZBA decision of 2015. We understand that the Variance grant was for that layout, and not the 
proposal currently before the city. Sections 10.5B34.80 Mixed Use Building and 10.5B42.30 
General Residential Development both require Minimum open space coverage of 20%. 
Therefore, and as allowed, as a part of this application we request that the Planning Board 
waive the 20% Open Space requirement for this proposal.  

Project Parking 

First floor parking spaces are accessed from driveways to the parking areas at first floor 
level, as shown on the site plan. Underground parking is accessed from a driveway ramp on 
the north side of the proposed structure off Ledgewood Drive. The total parking provided is 
within 11 spaces of meeting the ordinance requirements of the city of Portsmouth, however 
in this case this property has deeded agreements with the abutting properties along Lafayette 
Road, wherein shared parking is a deeded right among the properties. Therefore, in this case 
the parking provided meets the ordinance.  

Existing Conditions / Pavement 

The presence of parking in front of the building is as it has been for many years. A variance 
for parking in front of the building was granted to the Tuscan project. When this property 
was used as a cinema, and additionally when it was re-purposed to Tuscan Marketplace, the 
Existing Conditions Plans showed that some of the pavement on the Lafayette Road side of 
the building is partially located in the state highway right of way. Those spaces and that 
pavement existed when the work was done to relocate the Ledgewood Drive / Route 1 
Bypass intersection, removing the old fly-over ramp. The pavement in question was allowed 
to remain. Attached is a copy of the NHDOT Highway plans showing the relationship 
between the right-of-way line and the pavement at the time of the improvement project. In 
addition, when the property was redeveloped into the Tuscan Marketplace, the pavement 
existed in that location, was shown on the plans, and was a part of the site plan approval. 

Project Drainage 

The existing drainage consists of some roof drain connections as well as some parking lot 
connections to the drainage network, which flow off-site. The property drainage is divided 
into two watersheds, one that flows to the south along the front of the adjacent mall and the 
other flows to the south along the back of the adjacent mall and across the adjacent property. 
The intent of this design is to maintain those flow directions and re-purpose the drainage in 
accordance with the proposed site addition roof drains. The roof drains will replace the catch 
basins and direct the water in the same direction as the previous approved design, with the 
same contributing area. The plan calls for the addition of a Jellyfish Filter, which will 
provide more advanced treatment than the existing on-site mechanical separator. 

Proposed Public Realm 

Under Section 10.5B74.12 the development standards of that section require that there is a 
Public Realm Improvement associated with the development. The project proposes an off-
site sidewalk connection to Portsmouth High School, and an improved basketball facility on 
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city property at the end of Ledgewood Drive, as this component. The development team met 
with Ken Linchey and Zach McLaughlin to propose the sidewalk, trail connection, and 
basketball facility improvements included in the plan set. Discussions are ongoing at this 
time. This submission includes a DRAFT MOU that could take the form of an outright 
donation, or a plan and build project; two versions are submitted. Currently the Portsmouth 
School Facilities Department is engaging in a study of the high school access and parking lot 
arrangements, therefore this project may be well served by being included in the design and 
construction of the overall project, which is why the donation may be the preferred avenue of 
compliance, for the benefit of all the parties involved. The required length of sidewalk, based 
on the site frontage, is provided. 

Project Community Space 

The Community Space development standard is being met with (2) Wide Pedestrian 
Sidewalks and a Courtyard. The Wide Pedestrian Sidewalk 1 includes a proposed public bike 
rack in close proximity to a bus stop. The Courtyard provides and area of outside use for the 
public, as well as the building residents. The area includes an outdoor fireplace and can be set 
up with tables and chairs for gathering. The space dedicated to the existing restaurants for 
outdoor dining is not included in the Community Space Easement area. The required 10% of 
lot area as Community Space is provided. 

TAC Committee Comments 
The project team met with the Technical Advisory Committee to review the technical aspects 
of the project. Some items will be addressed are as follows: 

• The final plans will reflect that each of the unit types will have the requisite number 
of full ADA Accessible Units included. 

• The support for the proposed sewer line in the basement will be a typical mechanical 
pipe hanger system from the rafters. The details would be included in the building 
permit plans. 

 
Conditional Use Permit Development Standards 
 
We established above that the development is consistent with the Portsmouth Master Plan. 
The project has been designed under Article 5B Gateway Neighborhood Mixed Use Districts, 
Section 10.5B34.80, Mixed-Use Building and Section 10.5B42.20, Mixed-Use Development. 
The development standards of that section requires relief from the Planning Board for a 
Conditional Use Permit where development deviates from the strict standards.  
 
In the density section of the ordinance this development would be allowed up to 24 units per 
structure. This project proposes a Conditional Use Permit for a density bonus as allowed in 
section 10.5B72 for two buildings with 36 units in each building. This increased housing 
density is allowed with an incentive. In order to be eligible for the bonus incentive the 
development shall include workforce housing. The intent of this development is to provide 
workforce housing as defined by the Portsmouth Ordinance in the amount of 20% of the 
dwelling units, or 15 units. 
 
We believe that under section 10.5B74.30 the Planning Board is authorized to grant 
modifications to the standards of the section. Modifications to the required open space 
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requirement will be requested of the Planning Board in this application. We believe that the 
modifications to the strict ordinance interpretations are consistent with the purpose and intent 
set forth in the Gateway Neighborhood Mixed-Use District section. The site offers 17.6% 
open space where 20% is required. 

Project Site Details 

The complete development plan is shown on the attached Proposed Site Plans and the 
Supplemental material submitted herewith. 

Requested Approval 

We look forward to TAC review of this submission and the Committees feedback on the 
proposed design. We hereby request that the project be approved and allowed to move 
forward to the Planning Board. 

Sincerely, 

John Chagnon, PE; Ambit Engineering – Haley Ward 

P:\NH\5010156-McNabb_Properties\1397.03-Lafayette Rd., Portsmouth-JRC\2023 Site Plan 1397.03\Applications\Portsmouth Site 
Plan\581 Lafayette TAC Response to Comments 1-2-23.doc 
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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 

Atlas Commons, LLC 11/20/2023

TBD

581 Lafayette Road 229 8B

Online

Online

Supplemental Materials

Architects Plans

Sheet C1

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 

Cover Sheet

Cover Sheet
        &
Sheet C1

Cover Sheet

N/A

Cover Sheet

NAD83

N/A

Cover Sheet

Each Sheet

Land Survey
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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. 

  

Sheet C1

Sheet C3 
       &
Architects Plans

Sheet C3 
      & 
Turning Plans

Sheet C3 & C4

Sheet C5

Sheet C5
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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. 

  

Sheet C5

Sheet C3

Sheet C6

TBD

TBD

Sheet L1 & L2

Sheet C6

Sheet C6

Sheet C1

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) 

  

Supplemental 

Sheet C6

N/A

Sheet D1

Drainage Analysis

Cover Sheet

Supplemental Materials

To Be Provided
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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 Sheet

Sheet C3

N/A

Sheet C3

11/20/2023
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Return to: 

City of Portsmouth 

Legal Department 

1 Junkins Ave 

Portsmouth, NH 03801  

 

 

 

 

 

 

          WORKFORCE HOUSING COVENANT  

 

 

THIS LAND USE RESTRICTION COVENANT FOR WORKFORCE HOUSING ("Covenant") is 

made and entered into on this              day of _________________, 2024 between the City of 

Portsmouth, a municipal corporation organized under the laws of the State of New Hampshire and 

having a place of business at 1 Junkins Avenue, Portsmouth, County of Rockingham, State of New 

Hampshire (the “City”) and  Atlas Commons, LLC , a New Hampshire limited company with an 

address of 3 Pleasant Street, Suite 400, Portsmouth, New Hampshire 03801  (the “Owner”)(the 

City and the Owner are collectively the “Parties”). 

 

 PREAMBLE 

 

WHEREAS, the Owner owns a certain tract or parcel of land, together with any buildings or 

improvements thereon, situated at 581 Lafayette Road in the City of Portsmouth, County of 

Rockingham and State of New Hampshire as defined, described and identified in the Warranty 

Deed dated March 30, 2023, recorded in the Rockingham County Registry of Deeds 

(“Registry”), Book 6474, Page 1538 (the “Property”); and 

 

WHEREAS, the Owner has obtained site plan approval of as mixed-use development (the 

“Project”) and a conditional use permit from the City Planning Board to develop the property 

pursuant to correspondence from the City Planning Department dated __________________ (the 

“Approval”); and 

    

WHEREAS, as part of the approval process for the Project, the Owner agreed to maintain 20% of 

the completed residential dwellings at the Property, evenly distributed, as workforce housing units 

as defined herein; and 

 

WHEREAS, the Owner further agreed to a stipulation with the Portsmouth Planning Board at the 

meeting on ____________________, to allow units that are affordable to a household with a HUD 

Median Family Income for the Portsmouth-Rochester Metropolitan Area program of 60% of AMI 

for a 3-person household to qualify as workforce housing; and 



 

 2 

 

 

WHEREAS, this Covenant is designed to satisfy the aforementioned stipulations placed on the 

Approval by requiring that 20% percent of the residential dwelling Units (the “Designated 

Workforce Housing Units”), shall be maintained for a full term of 30 years as workforce housing 

for a household with an income of 60% of the median income for a 3-person housing for the 

Portsmouth-Rochester HUD Metropolitan Fair Market Rent; and 

 

WHEREAS, this Covenant shall apply solely to the “Designated Workforce Housing Units” in the 

Project, and the Parties agree that this Covenant shall not apply to, burden or encumber the 

remaining dwelling units in the Project, or the tenants of those units; and 

 

WHEREAS, this Covenant is intended to require that any tenant of the Workforce Housing Unit 

qualify as a Qualifying Occupant; and  

 

WHEREAS, this Covenant shall apply to and be enforceable by the City as set forth in this 

Covenant; and 

 

WHEREAS, the City or its designated agent or successor, shall have the authority to monitor and 

enforce this Covenant. 

 

NOW, THEREFORE, in consideration of the mutual covenants and undertakings set forth herein, 

and other good and valuable consideration the receipt and sufficiency of which are hereby 

acknowledged, the City and the Owner do hereby contract and agree as follows: 

 

 COVENANT 

 

Section 1. Definitions and Interpretation.  In addition to the words and terms defined elsewhere 

in this Covenant, unless otherwise expressly provided herein or unless the context clearly requires 

otherwise, the following terms shall have the respective meanings set forth below for all purposes 

of this Covenant: 

 

“Affordable” means that the rent shall be affordable to a Qualifying Tenant.  Rent for any 

unit shall be set at the 60% Rent Limit for a 3-person household, determined on a per-

bedroom basis, as established by the Portsmouth-Rochester HUD Metropolitan Fair Market 

Rent Areas as published annually by HUD.   

 

"Annual Income Certification" means the Annual Income Certification described in Section 

4(b) of this Covenant. 

 



 

 3 

“Certification of Continuing Program Compliance” means the Certification of Continuing 

Compliance described in Section 4(d) of this Covenant and by any document required by the 

City or the City’s agent confirming compliance. 

 

 “Gross Rent” means net rent plus utilities, including electricity, heating and ventilation, 

water heating, and cooking, but shall not include telephone, television (cable or satellite) 

services, Wi-Fi, internet services, web-based services, or other such electronic systems or 

services.  Calculation of utility costs may be based on the Utility Allowance Schedule for 

New Hampshire, published by the New Hampshire Housing Finance Authority.   

 

"Qualifying Occupant" means any individual (a prospective tenant or present tenant of the 

Project) whose income is 60% or less of median income for a three (3) person household in 

the Portsmouth-Rochester HUD Metropolitan Fair Market Rent as published annually by 

HUD.   

 

"State" means the state of New Hampshire.  

 

"Term" or "Term of this Covenant" means the period during which this Covenant is in effect, 

as determined pursuant to Section 6. 

 

“Workforce Housing” means a dwelling, or group of dwellings, developed as a single 

project, containing workforce housing units, provided that a housing development that 

excludes minor children from more than 20 percent of the units, or in which more than 50 

percent of the dwelling units have fewer than two bedrooms, shall not constitute workforce 

housing for the purposes of this Covenant. 

 

“Workforce Housing Unit” means a housing unit which qualifies as “workforce housing” 

under this Covenant, including rental housing which is Affordable to a Qualifying Tenant.  

 

 All capitalized words and terms used but not defined in this Covenant shall have the common 

and ordinary meaning ascribed to them unless the word or term is defined in this Covenant 

including any future amendments hereto to the extent applicable to the Project.  

 

 Unless the context clearly requires otherwise, words of the masculine gender shall be 

construed to include correlative words of the feminine and neuter genders and vice versa, and 

words of the singular number shall be construed to include correlative words of the plural number 

and vice versa.  This Covenant and all the terms and provisions hereof shall be construed to 

effectuate the purposes set forth herein and to sustain the validity hereof. 

 

 The titles and headings of the sections of this Covenant have been inserted for convenience 

of reference only and are not to be considered a part hereof and shall not in any way modify or 

restrict any of the terms or provisions hereof and shall never be considered or given any effect in 

construing this Covenant or any provision hereof or in ascertaining intent if any question of intent 

shall arise.   
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Section 2. Representations, Covenants and Warranties of Owner.  

 

(a)  The Owner 

 

(i) is a New Hampshire limited liability company duly organized under the laws of 

the State of New Hampshire, and is qualified to transact business under the laws of 

the State, 

 

(ii) has the power and authority to own its properties and assets and to carry on its 

business as now being conducted and as now contemplated by this Covenant, and  

 

(iii) has the full legal right, power and authority to execute and deliver this Covenant 

and to perform all the undertakings of the Owner hereunder. 

 

(b)  The execution and performance of this Covenant by the Owner 

 

(i) will not violate or, as applicable, have not violated a provision of law, rule or 

regulation, or any order of any court or other agency or governmental body, and  

 

(ii) will not violate or, as applicable, have not violated any provision of any 

indenture, Covenant, mortgage, mortgage note, or other instrument to which the 

Owner is a party or by which it or its property is bound, and  

 

(iii) will not result in the creation or imposition of any prohibited lien, charge or 

encumbrance of any nature.  The Owner agrees to obtain the written recordable 

consent of any prior lienholder to this Covenant, and to record it prior to the issuance 

of any building permit for this project.    

 

 

Section 3. Workforce Housing.  The City and the Owner hereby declare their understanding and 

intent that the Property will be owned, managed, and operated to always include the 20% 

“Designated Workforce Housing Units” during the Term of this Covenant.  To that end, the Owner 

hereby represents, covenants, and agrees that:  

 

 (a) At least 20% of the completed dwelling units to be developed in the Project shall be 

Workforce Housing as defined herein. The Designated Workforce Housing Units shall be evenly 

distributed throughout the building.  

 

 (b) Any tenant or leasee of any Workforce Housing Unit, if any, shall also qualify as 

Qualifying Occupants for the Term of this Covenant.  

 

(c)  Each of the Designated Workforce Housing Units shall be both Affordable and occupied 

by a Qualifying Tenants. 

 

(d)  The form of lease to be utilized by the Owner in renting any Designated Workforce 

Housing Units in the Project to any person who is intended to be a Qualifying Tenant shall provide 

for termination of the lease and consent by such person to immediate eviction for failure to qualify 
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as a Qualifying Tenant as a result of any material misrepresentation made by such person with 

respect to the income certification at the time of lease or the failure by such tenant to execute an 

income certification annually or within 12 months of disqualifying as a Qualifying Tenant.  If a 

Qualifying Tenant exceeds the income requirements because of an improved financial condition, 

that tenant shall be entitled to ninety (90) day notice of eviction but shall be responsible for 

complying with all terms of this Covenant and the Tenant’s lease after the notice of eviction is 

served.  

 

 (e)  Owner agrees to take any reasonable lawful action (including amendment of this 

Covenant as may be necessary) to comply fully with all applicable rules, rulings, or additional 

regulations relating and affecting the Project.   

 

(f)  If the Owner becomes aware of any situation, event or condition which would result in 

Non-compliance of the Project or the Owner with this Covenant, the Owner shall promptly give 

written notice thereof to the City. 

 

(g)  The Owner shall insure that the Designated Workforce Housing Units occupied by 

Qualifying Tenants with valid leases shall be of comparable quality to other apartment units of the 

Project; and the Designated Workforce Housing Units must be suitable for occupancy, subject to 

reasonable wear and tear.  Notwithstanding the terms of this Section 3(g) the Qualifying Tenant, 

and not the Owner, shall remain fully responsible for any intentional or negligent acts of 

Qualifying Tenant, members of the Qualifying Tenants’ household, and/or those in the Designated 

Workforce Housing Units or on the Property at the invitation or control of the Qualifying Tenant, 

which causes damage to the condition or habitability of the Designated Workforce Housing Units. 

 

(h)  Any Qualifying Tenant that does not abide by the terms of the lease or occupancy 

agreement, or by the terms of this Covenant, may be evicted from any Designated Workforce 

Housing Unit by the Owner, and said eviction, shall not change the character of the apartment as 

being designated as one of the  Designated Workforce Housing Units during the time the tenant is 

being removed from the apartment, provided however, the apartment is re-rented to a new 

Qualifying Tenant subsequent to the prior Qualifying Tenant’s eviction and removal. 

 

 

Section 4. Records and Certifications. 

 

 (a)  During the Term of this Covenant, the Owner shall deliver to the City, or its designee, 

any and all documents related to costs, expenses and income for the Designated Workforce 

Housing Units, required to be provided to the City or that the City’s agents may require or request. 

 

 (b)  During the Term of this Covenant, the Owner will maintain complete and accurate 

records pertaining to the Designated Workforce Housing Units which are the subject of this 

Covenant.  Without limiting the generality of the foregoing, the Owner will obtain and maintain on 

file an Annual Income Certification from each Qualifying Occupant within any Designated 

Workforce Housing Units. 

 

 (c)  the Owner will permit any duly authorized representative of the City to inspect, and make 

copies of the books and records of the Owner pertaining to the incomes of present, past or 

prospective Qualified Tenants of the Project upon reasonable notice and at reasonable times; and 
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 (d)  At all times during the term of this Covenant, the Owner shall maintain with the Planning 

Department of the City, or its designee, a Certification of Continuing Compliance including 

verification that the rent for the Designated Workforce Housing Units and that the Qualifying 

Tenants meet the definitions as provided in this covenant. 

 

 

Section 5.   Reliance.  The Owner hereby agrees that the representations and covenants set forth 

herein and in the Annual Income Certification by the Owner to the City may be relied upon by the 

City.  In performing its duties and obligations hereunder, the City may rely upon the statements and 

certificates of the Owner.  In addition, at its own expense, the City may consult with counsel, and 

the opinion of such counsel shall be full and complete authorization and protection in respect of 

any action taken or suffered by the City hereunder in good faith and in conformity with the opinion 

of such counsel.  In performing its duties and obligation hereunder, the Owner may rely upon 

certificates of Qualifying Tenants reasonably believed to be genuine and to have been executed by 

the proper person or persons. 

 

 

Section 6.   Term  

 

 (a)   This Covenant became effective on ______________ and shall remain in full force 

and effect for a period of thirty (30) years following the date of issuance of a certificate of 

occupancy, for the Designated Workforce Housing Units.  

  

 

Section 7.  Defaults and Remedies & Right to Cure.  Any failure by the Owner to perform or 

comply with any obligation, agreement, covenant, or warranty of the Owner under this Covenant 

that is not corrected within a reasonable period after written notice from the City to the Owner 

setting forth the specific details of the event of default shall constitute an “event of default” 

hereunder.  For the purposes of this Covenant a “reasonable period” is not more than sixty (60) 

days after such failure is first discovered by the Owner or would have been discovered by the 

exercise of reasonable diligence. 

 

 Upon the occurrence of an event of default hereunder that is not cured within 60 days after 

City provides Owner with a written notice of default, the City may take whatever action may be 

permitted at law or in equity or in this Covenant to enforce the obligations of and restrictions 

applying to the Owner hereunder.  The City shall have the right to require the curing of any failure 

of the Owner to perform or comply with any obligation, agreement, covenant, or warranty of the 

Owner under this Covenant prior to the time such failure has become an event of default hereunder 

as the City may deem necessary. 

 

 Each Party acknowledges and agrees that a breach or threatened breach by such Party of any 

of its obligations hereunder would cause the other Party irreparable harm for which monetary 

damages would not be an adequate remedy and agrees that, in the event of breach or threatened 

breach, the other Party will be entitled to equitable relief, including a restraining order, an 

injunction, specific performance and any other relief that may be available from any court.   Such 

remedies are not exclusive and are in addition to all other remedies that may be available at law, in 

equity or otherwise.  Without limiting the generality of the foregoing, the City shall have the right 

to seek specific performance of any obligation, agreement, covenant, or warranty of the Owner 
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hereunder, whether or not failure to comply with the obligation, agreement, covenant or warranty 

for which specific performance is sought has become an event of default hereunder. 

 

 No remedy conferred upon or reserved to the City by this Covenant is intended to be 

exclusive of any other available remedy or remedies, but each such remedy shall be cumulative and 

shall be in addition to every other remedy given under this Covenant or any other document now or 

hereafter existing at law or in equity.  No delay or omission to exercise any right or power accruing 

upon any failure of the Owner to perform or comply with any obligation, agreement, covenant, or 

warranty of the Owner under this Covenant shall impair any such right or power or shall be 

construed to be a waiver thereof.   

 

 The terms of this Section 7 are to ensure the Owner’s compliance with the terms of this 

Covenant to the City only, namely, to provide the Designated Workforce Housing Units occupied 

by Qualifying Tenants as defined herein. At no time shall the terms of this Section 7 or the rights 

and remedies set forth under the terms of this Section 7, give any Qualifying Tenant any rights or 

remedies against the Owner for violation of the terms of this Covenant. In addition, at no time shall 

any Qualifying Tenant use or allege the Owner’s breach of the terms of this Covenant, as grounds 

to avoid eviction from the Designated Workforce Housing Unit, if the Qualifying Tenant is 

otherwise in violation of the terms of its lease or occupancy agreement with the Owner. 

 

 Notwithstanding the terms of this Section 7, the Owner is not waiving any rights, remedies, 

or defenses, it might have to validly contest any alleged default of the Owner under this Covenant. 

 

Section 8.   Recording and Filing; Covenants To Run with the Land; Successors Bound. 

 

(a)  A signed executed Covenant shall be submitted to the Planning Department for recording 

at the Rockingham County Registry of Deeds. 

 

(b)  This Covenant and the covenants contained herein shall run with the land.  These 

Covenants and the covenants contained herein shall bind, and the benefits shall inure to, 

respectively, the Owner and its successors and assigns and all subsequent Owners of the Project or 

any interest therein, the City’s agent and each of the Qualifying Tenants during said Tenants’ 

occupancy of a Designated Workforce Housing Unit during the Term of this Covenant. 

 

Section 9.   Governing Law.  This Covenant shall be governed by the laws of the State of New 

Hampshire. 

 

Section 10.  Notices.  Any notice, demand or other communication required or permitted 

hereunder shall be in writing unless explicitly permitted to be given otherwise than in writing and 

shall be deemed to have been given if personally delivered, or when deposited in United States 

express mail, postage prepaid, or with a private courier service guaranteeing next day delivery.  

Any such notice, demand or other communication shall be addressed as set forth below or to such 

other address as the entity to receive such notice may have designated to all other entities named in 

this list by notice in accordance herewith: 
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If to the Owner: 

 

Atlas Commons, LLC 

3 Pleasant Street, Suite 400 

Portsmouth, New Hampshire 03801 

 

If to the City: 

 

City Manager  

Portsmouth City Hall 

Municipal Complex 

1 Junkins Avenue 

Portsmouth, NH  03801 

 

Section 11.   Severability.  If any provision of this Covenant shall be invalid, illegal or 

unenforceable, the validity, legality and enforceability of the remaining portions shall not in any 

way be affected or impaired. 

 

Section 12.   Multiple Counterparts.  This Covenant may be executed in counterparts, each of 

which shall be deemed to be an original, and such counterparts shall together constitute but one 

and the same instrument. 

 

Section 13.  Arbitration. In the event of any controversy or dispute arising out of or relating to 

this Covenant or the breach or default thereon, such controversy, breach, default, or dispute shall 

be resolved by arbitration in Rockingham County, New Hampshire, in an arbitration proceeding 

conforming to the rules of the American Arbitration Association. 

 

Section 14.   Modification or Amendment.   Any modifications or amendments to this 

Covenant shall require approval by the Portsmouth Planning Board. 

 

IN WITNESS WHEREOF, the Owner and the City have caused this Covenant to be executed 

under seal and by duly authorized representatives, all as of the date first written hereinabove. 

 

 

 

CITY OF PORTSMOUTH 

 

By:  ____________________________________ 

Name and Title:  Karen Conard, City Manager 

Date: ____________________________________ 

 

 

 

Atlas Commons LLC  

 

By:  __________________   

Name and Title:  Mark A. McNabb, Manager                                                  

Date:  ____________________________________                                                
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ACKNOWLEDGEMENT 

 

STATE OF NEW HAMPSHIRE 

COUNTY OF ROCKINGHAM 

 

 This instrument was acknowledged before me on this _____ day of _________________, 

2024,by Karen Conard, Portsmouth City Manager. 

  

      ________________________________ 

      Notary Public 

      (Seal, if any) 

     My Commission Expires: 

_____________________________ 

                                

 

STATE OF NEW HAMPSHIRE 

COUNTY OF ROCKINGHAM 

 

 This instrument was acknowledged before me on this ____ day of __________________, 

2024, by Mark A. McNabb, Manager of Atlas Commons, LLC. 

  

      ________________________________ 

      Notary Public/Justice of the Peace 

      (Seal, if any) 

     My Commission Expires: __________________________ 



After recording return to: 

City of Portsmouth 

Planning Department 

1 Junkins Avenue 

Portsmouth, NH 03801 

 

 

 

 

 

 

 

 

 

 

 

EASEMENT FOR PUBLIC ACCESS AND USE OF COMMUNITY SPACE 

 

THIS EASEMENT FOR PUBLIC ACCESS AND USE OF COMMUNITY SPACE (the 

“Community Space Easement”) is granted this _____ day of ____________, 2024 by Atlas 

Commons, LLC , a New Hampshire limited company with an address of 3 Pleasant Street, Suite 

400, City of Portsmouth, County of Rockingham, State of New Hampshire 03801, (“Grantor”) 

and for consideration of One Dollar ($1.00) paid by the City, and other good and valuable 

consideration, receipt of which is acknowledged by Grantor, grants unto the City of Portsmouth, 

a municipal corporation, 1 Junkins Avenue, City of Portsmouth, County of Rockingham, State of 

New Hampshire 03801 (“City”) with warranty covenants, an easement for public access to and 

use of certain community space as set forth herein as a courtyard, outdoor dining café and wide 

pedestrian sidewalk easements. 

 

WITNESSETH 

 

WHEREAS, Grantor acquired a tract of land located at 581 Lafayette Road, City of 

Portsmouth, County of Rockingham, State of New Hampshire, identified as Map 229, Lot 8B 

(the “Property”), by Warranty Deed of John Galt, LLC, dated March 30, 2023 and recorded at 

the Rockingham County Registry of Deeds at Book 6474, Page 1538, where a future building to 

be known as 581 Lafayette Road will be constructed; and   

 

 WHEREAS, reference is made to a plan entitled “Community Space Plan,” prepared by 

Haley Ward, dated July, 2023, as revised, and recorded at the Rockingham County Registry of 

Deeds as Plan ______ (the “Easement Plan”); and 

 

 WHEREAS, reference is made to a site plan entitled “Site Plan,” prepared by Haley Ward, 

dated July, 2023, as revised, and recorded at the Rockingham County Registry of Deeds as Plan 

___________ (the “Site Plan”). 

 



 NOW THEREFORE, in consideration of the sum of One Dollar ($1.00), to be paid, and 

other good and valuable consideration, the receipt of which is hereby acknowledged by the 

Grantor, Grantor conveys the easements as follows, located in the City of Portsmouth, County 

of Rockingham, State of New Hampshire (hereinafter collectively referred to as the 

“Easements”): 

 

1. Wide Pedestrian Sidewalk Easement 1. The Grantor hereby grants to the City and 

declares for the benefit of the public a permanent right to use and enjoy the area 

identified on the Easement Plan as a “Wide Sidewalk Easement 1.” 

 

2. Wide Pedestrian Sidewalk Easement 2. The Grantor hereby grants to the City and 

declares for the benefit of the public a permanent right to use and enjoy the area 

identified on the Easement Plan as a “Wide Sidewalk Easement 2.” 

 

3. Courtyard Easement. The Grantor hereby grants to the City and declares for the benefit 

of the public a permanent right to use and enjoy the area identified on the Easement Plan 

as “Courtyard Easement.” 

 

The Easements granted herein shall be subject to the following terms and conditions: 

 

1. Terms of Public Use:  The public use (the “Public Use”) permitted by the Easements shall 

be governed and determined at the sole discretion of the City, as expressed by the City Manager 

or the highest-ranking administrative officer of the City, subject to the terms and conditions of 

these easement.  The City shall provide reasonable notice to the Grantor of an extraordinary event 

to be scheduled for the easement areas but failure to do so shall not be a breach of these easements. 

 

2. Rights to Private Property:  This Community Space Easement does not convey any right 

to the public to access or utilize the private property of the Grantor outside the easement areas. 

Grantor’s use of the Easements shall be subject to and regulated through the City of Portsmouth’s 

rules and ordinances governing public sidewalks. 

 

3. Maintenance:  Maintenance of the easement areas shall be the sole responsibility of the 

Grantor, its successors, or assigns. The City shall have the right, but not the obligation, to access 

the easement areas for the purpose of maintenance, repair, or replacement, after providing 

reasonable notice to the Grantor of the scope and cost of such work, all as reasonably determined 

by the City.  Such maintenance costs incurred by the City shall be at the sole expense of the 

Grantor, its successors, or assigns. 

 

4. Encroachments:  The Easements are subject to all existing encroachments of utilities 

and improvements on, over and under the Easements. 

 

5. Covenants Run with the Land: The Easements granted herein shall be perpetual in 

nature, shall run with the land and shall benefit and be binding upon the Grantor, its successors 

and assigns. The Easements shall be recorded in the Rockingham County Registry of Deeds. 

 



6. City Ordinance Application: Any use, public or private, of the Easements shall be subject 

to and comply with the City Ordinances of the City of Portsmouth.   

 

7. Notices: Any notice, demand, request, or other communication that either party desires or 

is required to give to the other under this Easement shall be in writing and either served personally 

or sent by United States mail, postage prepaid, certified, return receipt requested, and shall be 

mailed to the parties at the following addresses: 

 

To Grantor: 

 

Atlas Commons, LLC 

3 Pleasant Street, Suite 400 

Portsmouth, NH 03801 

 

 (or as listed and at the address shown on the City’s current Tax Records) 

 

To City: 

 

City Manager (or the highest-ranking administrative officer) 

City of Portsmouth, New Hampshire 

1 Junkins Avenue 

Portsmouth, NH 03801 

 

8. Amendment:  Grantor, or its successors and/or assigns, and City may mutually agree to 

amend or modify the Community Space Easement, provided that any such amendment or 

modification is approved by the City Council at a noticed public hearing, in writing and signed by 

both parties, and is consistent with the purpose and intent of the Zoning Ordinance. No amendment 

or modification of this Community Space Easement shall take effect unless and until it is recorded 

in the Rockingham County Registry of Deeds. 

 

9. Costs and Liabilities:  Grantor agrees to bear all costs and liabilities of any kind related 

to the operation, upkeep, and maintenance of the Property, and to defend, indemnify, hold 

harmless, and release the City of Portsmouth, from and against any and all actions, claims, 

damages, liabilities, or expenses that may be asserted by any person or entity, including Grantor, 

relating thereto. Without limiting the foregoing, the City of Portsmouth shall not be liable to 

Grantor or any other person or entity in connection with any entry upon the Property pursuant to 

this Community Space Easement, or on account of any claim, liability, damage, or expense 

suffered or incurred by or threatened against Grantor or any other person or entity, except as such 

claim, liability, damage, or expense is the result of the City of Portsmouth’s, its agents or 

employee’s negligence or willful misconduct. 

 

10. Applicable Law:  This Community Space Easement shall be construed and interpreted 

according to the substantive laws of the State of New Hampshire. 

 

11. Community Space Easement to Bind Successors:  The provisions of this Community 

Space Easement shall be binding upon and insure to the benefit of Grantor and its successors and 



assigns.  The Community Space Easement shall be appurtenant to, and for the benefit of, Grantee 

and shall run with title to the Property and shall continue in perpetuity. 

 

Meaning and intending to convey an easement over a portion of the Property conveyed to the 

Grantor by Warranty Deed of John Galt, LLC, dated March 30, 2023, and recorded at the 

Rockingham County Registry of Deeds at Book 6474, Page 1538.  

 

This is an exempt transfer pursuant to RSA 78-B:2(I). 

 

 

IN WITNESS WHEREOF, Grantor and City have executed this Community Space Easement 

as set forth, below. 

 

 

 

  Grantor: 

 

Atlas Commons, LLC 

 

 

By:        

Mark A. McNabb, Manager 

 

 

 

Grantee: 

 

City of Portsmouth, New Hampshire 

 

 

By:        

Karen S. Conard, City Manager 

 

 

 

 

As authorized by vote of the Portsmouth City Council taken on _______, during its meeting that 

commenced on _______. 

 

 

 

 

 

 

 

 



k a a n   

 

 

ACKNOWLEDGEMENTS 

 

STATE OF NEW HAMPSHIRE  

COUNTY OF ROCKINGHAM 

 

On this ____ day of ______________, 2024, before me, the undersigned notary public, 

personally appeared Mark A. McNabb, Manager of Atlas Commons, LLC, a New Hampshire 

limited liability company, proved to me through satisfactory evidence of identification, which 

was a valid driver's license, to be the person whose name is signed on the preceding or attached 

document, and acknowledged to me that he/she signed it voluntarily for its stated purpose. 

 

 

 

             

      Notary Public: 

      My Commission Expires: 

 

STATE OF NEW HAMPSHIRE  

COUNTY OF ROCKINGHAM 

 

On this ______ day of _____________, 2024, before: me, the undersigned notary public, 

personally appeared Karen S. Conard, City Manager of the City of Portsmouth New 

Hampshire, proved to me through satisfactory evidence of identification, which was a valid 

driver's license, to be the person whose name is signed on the preceding or attached document, 

and acknowledged to me that he/she signed it in his/her capacity as stated therein and 

voluntarily for its stated purpose. 

 

 

       

Notary Public:  

My Commission Expires:  
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MEMORANDUM OF AGREEMENT 

  

THIS AGREEMENT (“Agreement”) is entered into this _____ day of, 2024, between the Atlas 

Commons, LLC, a New Hampshire limited liability company, with an address of 3 Pleasant Street, 

Suite 400, Portsmouth, NH 03801 (the “Developer”) and the City of Portsmouth [School Board?], a 

New Hampshire municipality, with an address of 1 Junkins Avenue, Portsmouth, NH 03801 (the “City”).  

The Developer and the City may be collectively referred to herein as the “Parties.” 

 

WITNESSETH: 

 

WHEREAS, the Developer is the owner of certain real property located at 581 Lafayette Road 

in the City of Portsmouth, located at Tax Map/Lot 229/8B (the “Atlas Property”); and 

 

WHEREAS, the City is the owner of certain adjacent real property located at 50 Andrew Jarvis 

Drive in the City of Portsmouth, located at Tax Map/Lot 229/3, which property currently serves at 

Portsmouth High School and which property contains a certain right of way abutting the Atlas Property 

known as Ledgewood Drive and associated cul-de-sac (the “School Property”); and 

 

WHEREAS, the Developer has obtained certain approvals from the City’s land use boards to 

construct a 5-story mixed-use building with associated on-site and off-site improvements (see generally 

City permit number LU-23-189) (the “Developer’s Project”); and 

 

WHEREAS, the Developer is seeking a density incentive bonus pursuant to Section 10.5B73 of 

the Portsmouth Zoning Ordinance (the “Ordinance”), and, as such, the Parties have entered into this 

Agreement to satisfy the requirements of Section 10.5B73.20 of the Ordinance and the Parties recognize 

the public benefit to be derived from creating greater pedestrian connectivity from Ledgewood Drive 

through and to the School Property; and 

 

WHEREAS, the Parties desire for the Developer to contribute funds for the design, engineering 

and construction of certain public realm improvements within the School Property (collectively, and as 

further defined herein, the “Public Realm Improvements”). 

 

NOW, THEREFORE, the Parties agree as follows:  

 

Section I: The Developer’s Obligations. 

 

A. The Public Realm Improvements 

 

The Developer shall contribute the funds necessary [or $___________] (the “Contribution”) for 

the design, engineering and installation of the following and other minimal Public Realm Improvements 

shown on the plan set entitled, “Public Realm Plan,” dated January 4, 2024, as revised, prepared by 

Haley Ward and attached as Exhibit A within the School Property: 

 

1. Installation of an 8 foot gravel path with lighting and benches that extends from 

the existing sidewalk on Ledgewood Drive over and across the School Property. 
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2. Installation of public benches, a bike rack, a picnic table, basketball court 

markings, and other minor infrastructure within the School Property. 

 

 

3. All changes to the Public Realm Improvements from what is depicted in Exhibit 

A shall be agreed to in writing between the parties, submitted to the City Manager, in writing, and 

reviewed and approved by the Director of Public Works.  

 

 

Section II: The City’s Obligations 

 

1. The City shall employ a third-party engineer for the construction of the Public 

Realm Improvements. The cost of the third-party engineer shall be paid by the funds being contributed 

hereunder.  The parties acknowledge that the Contribution shall be the Developers sole responsibility, 

irrespective of the costs incurred by the City for the Public Realm Improvements.    

  

 

 

2. The City hereby waives all fees applicable to the construction of the Public Realm 

Improvements. This provision shall not apply to any permit fees required pursuant to the Developer’s 

Project.  

 

3. The City shall designate a Project Manager for the Public Realm Improvements. 

All communications regarding the Public Realm Improvements from the Developer shall be addressed 

to the Project Manager, with a copy to the City Attorney.  

 

4. All Public Realm Improvements shall be owned by the City.  

 

Section III: Miscellaneous 

 

1. Compliance with other laws: The Developer acknowledges that their obligations 

under this contract are subject to full compliance with all applicable state, federal, and local laws, and 

failure to adhere to such laws shall constitute a material breach of this contract. 

 

2. Costs: Following acceptance of the Public Realm Improvements by the City, the 

City shall assume maintenance of the Public Realm Improvements. The City’s maintenance obligations 

shall not exceed the ordinary maintenance responsibilities for any property in the City. 

 

3. Entire Agreement.  This Agreement and the attachments hereto, each of which is 

hereby incorporated herein, sets forth all the agreements, promises, covenants conditions and 

undertakings between the parties with respect to the subject matter hereof, and supersedes all prior and 

contemporaneous agreements and understandings, inducements, or conditions, express or implied, oral 

or written. 

 

4. Amendment.  No waiver or modification of any of the terms of this Agreement 

shall be valid unless in writing and signed by each of the parties hereto. Failure by any party to enforce 
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any rights under this Agreement shall not be construed as a waiver of such rights, and a waiver by any 

party of a default hereunder in one or more instances shall not be construed as constituting a continuing 

waiver or as a waiver of other instances of default. 

 

5. Waiver of Breach: The failure of either party to enforce any provision of this 

contract shall not be construed as a waiver of subsequent breaches or as a relinquishment of the right to 

enforce such provisions. No waiver by either party of any breach of this contract shall be deemed to be 

a waiver of any other or subsequent breach. 

 

6. Governing Law.  The construction and effect of the terms of this Agreement shall 

be determined in accordance with the laws of the State of New Hampshire.   

 

 

As authorized by vote of the Portsmouth City Council taken on ____________, during its 

meeting that commenced _______________________. 

 

 

Atlas Commons, LLC 

 

 

         By:  _____________________________ 

      Mark. A. McNabb 

      Its Manager 

 

 

STATE OF NEW HAMPSHIRE 

COUNTY OF ROCKINGHAM 

 

On this _____ day of __________, 2024, before: me, the undersigned notary public, personally 

appeared Mark A. McNabb, Manager of Atlas Commons, LLC, proved to me through satisfactory 

evidence of identification, which was a valid driver's license, to be the person whose name is signed 

on the preceding or attached document, and acknowledged to me that he signed it in his capacity as 

stated therein and voluntarily for its stated purpose. 

 

 

              

      Notary Public 

      My Commission expires: 

 

 

City of Portsmouth, New Hampshire 

 

 

By:        

Karen S. Conard, City Manager 
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STATE OF NEW HAMPSHIRE  

COUNTY OF ROCKINGHAM 

 

On this _____ day of __________, 2024, before: me, the undersigned notary public, personally 

appeared Karen S. Conard, City Manager of the City of Portsmouth New Hampshire, proved to me 

through satisfactory evidence of identification, which was a valid driver's license, to be the person 

whose name is signed on the preceding or attached document, and acknowledged to me that she 

signed it in her capacity as stated therein and voluntarily for its stated purpose. 

 

 

       

Notary Public:  

My Commission Expires:  



 

 1 

MEMORANDUM OF AGREEMENT 

  

THIS AGREEMENT (“Agreement”) is entered into this _____ day of, 2024, between the Atlas 

Commons, LLC, a New Hampshire limited liability company, with an address of 3 Pleasant Street, 

Suite 400, Portsmouth, NH 03801 (the “Developer”) and the City of Portsmouth [School Board?], a 

New Hampshire municipality, with an address of 1 Junkins Avenue, Portsmouth, NH 03801 (the “City”).  

The Developer and the City may be collectively referred to herein as the “Parties.” 

 

WITNESSETH: 

 

WHEREAS, the Developer is the owner of certain real property located at 581 Lafayette Road 

in the City of Portsmouth, located at Tax Map/Lot 229/8B (the “Atlas Property”); and 

 

WHEREAS, the City is the owner of certain adjacent real property located at 50 Andrew Jarvis 

Drive in the City of Portsmouth, located at Tax Map/Lot 229/3, which property currently serves at 

Portsmouth High School and which property contains a certain right of way abutting the Atlas Property 

known as Ledgewood Drive and associated cul-de-sac (the “School Property”); and 

 

WHEREAS, the Developer has obtained certain approvals from the City’s land use boards to 

construct a 5-story mixed-use building with associated on-site and off-site improvements (see generally 

City permit number LU-23-189) (the “Developer’s Project”); and 

 

WHEREAS, the Developer is seeking a density incentive bonus pursuant to Section 10.5B73 of 

the Portsmouth Zoning Ordinance (the “Ordinance”), and, as such, the Parties have entered into this 

Agreement to satisfy the requirements of Section 10.5B73.20 of the Ordinance and the Parties recognize 

the public benefit to be derived from creating greater pedestrian connectivity from Ledgewood Drive 

through and to the School Property; and 

 

WHEREAS, the Parties desire for the Developer, at its sole cost, to design, engineer and 

construct certain public realm improvements within the School Property (collectively, and as further 

defined herein, the “Public Realm Improvements”). 

 

NOW, THEREFORE, the Parties agree as follows:  

 

Section I: The Developer’s Obligations. 

 

A. The Public Realm Improvements 

 

The Developer shall, at its sole cost and obligation design, engineer and install the following and 

other minimal Public Realm Improvements shown on the plan set entitled, “Public Realm Plan,” dated 

January 4, 2024, as revised, prepared by Haley Ward and attached as Exhibit A within the School 

Property: 

 

1. Install an 8 foot gravel path with lighting and benches that extends from the 

existing sidewalk on Ledgewood Drive over and across the School Property. 
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2. Install public benches, a bike rack, a picnic table, basketball court markings, and 

other minor infrastructure within the School Property. 

 

3. All Public Realm Improvements made by the Developer on the School Property 

shall be compliant with the Americans with Disabilities Act (ADA),.  

 

4. All changes to the Public Realm Improvements from what is depicted in Exhibit 

A shall be submitted to the City Manager in writing and reviewed and approved by the Director of Public 

Works.  

 

B. Construction Obligations 

 

The Developer shall complete at its sole cost and obligation the following tasks to secure the 

construction of the infrastructure described in Section I, A: 

 

1. Prior to commencing any construction, the Developer shall submit construction 

plans to the City (the “Construction Plans”). The construction plans must be reviewed and approved by 

the Director of Public Works for consistency with City standards. The City may, at its sole discretion 

and cost, employ a third-party engineer to conduct a peer review of the construction plans. 

 

2. The Developer shall secure the construction of the items above via a security 

instrument, such as a bond or letter of credit, in a form acceptable to the City Attorney. The value of the 

security instrument shall be estimated by the Developer and set by the Director of Public Works.  

 

3. The Developer shall enter into a Construction Management Mitigation Agreement 

(CMMP) with the City sufficient to describe the Developer’s construction plan for the Public Realm 

Improvements and the Developer’s Project. 

 

4. As a part of the CMMP, the Developer shall designate a Project Manager, who 

shall serve as the point of contact for all public inquiries regarding the Public Realm Improvements, the 

Developer’s Project, and the related impacts on vehicular travel. This point of contact shall be available 

to respond to public inquiries and respond to requests within 24 hours.  

 

5. The Developer shall provide the City with proof of insurance at the City’s 

customary levels for the period of construction of the Public Realm Improvements. The proof of 

insurance shall list the City as an additional insured.  

 

Section II: The City’s Obligations 

 

1. The City shall employ a third-party engineer to oversee the construction of the 

Public Realm Improvements. The cost of the third-party engineer shall be paid by the City. 
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2. The City hereby waives all fees applicable to the construction of the Public Realm 

Improvements. This provision shall not apply to any permit fees required pursuant to the Developer’s 

Project.  

 

3. The City shall designate a Project Manager for the Public Realm Improvements. 

All communications regarding the Public Realm Improvements from the Developer shall be addressed 

to the Project Manager, with a copy to the City Attorney.  

 

4. Following approval of the Public Realm Improvements by the City’s third-party 

engineer and the Director of Public Works, the City shall accept ownership in writing of all Public Realm 

Improvements. If review by the City’s third-party engineer or the City’s Public Works Department reveal 

the Public Realm Improvements are not constructed to City standards or the Construction Plans, the 

Developer shall cause the insufficiencies to be remedied to the City’s satisfaction.  

 

Section III: Miscellaneous 

 

1. Compliance with other laws: The Developer acknowledges that their obligations 

under this contract are subject to full compliance with all applicable state, federal, and local laws, and 

failure to adhere to such laws shall constitute a material breach of this contract. 

 

2. Costs: Following acceptance of the Public Realm Improvements by the City, the 

City shall assume maintenance of the Public Realm Improvements. The City’s maintenance obligations 

shall not exceed the ordinary maintenance responsibilities for any property in the City. 

 

3. Entire Agreement.  This Agreement and the attachments hereto, each of which is 

hereby incorporated herein, sets forth all the agreements, promises, covenants conditions and 

undertakings between the parties with respect to the subject matter hereof, and supersedes all prior and 

contemporaneous agreements and understandings, inducements, or conditions, express or implied, oral 

or written. 

 

4. Amendment.  No waiver or modification of any of the terms of this Agreement 

shall be valid unless in writing and signed by each of the parties hereto. Failure by any party to enforce 

any rights under this Agreement shall not be construed as a waiver of such rights, and a waiver by any 

party of a default hereunder in one or more instances shall not be construed as constituting a continuing 

waiver or as a waiver of other instances of default. 

 

5. Waiver of Breach: The failure of either party to enforce any provision of this 

contract shall not be construed as a waiver of subsequent breaches or as a relinquishment of the right to 

enforce such provisions. No waiver by either party of any breach of this contract shall be deemed to be 

a waiver of any other or subsequent breach. 

 

6. Governing Law.  The construction and effect of the terms of this Agreement shall 

be determined in accordance with the laws of the State of New Hampshire.   
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As authorized by vote of the Portsmouth City Council taken on ____________, during its 

meeting that commenced _______________________. 

 

 

Atlas Commons, LLC 

 

 

         By:  _____________________________ 

      Mark. A. McNabb 

      Its Manager 

 

 

STATE OF NEW HAMPSHIRE 

COUNTY OF ROCKINGHAM 

 

On this _____ day of __________, 2024, before: me, the undersigned notary public, personally 

appeared Mark A. McNabb, Manager of Atlas Commons, LLC, proved to me through satisfactory 

evidence of identification, which was a valid driver's license, to be the person whose name is signed 

on the preceding or attached document, and acknowledged to me that he signed it in his capacity as 

stated therein and voluntarily for its stated purpose. 

 

 

              

      Notary Public 

      My Commission expires: 

 

 

City of Portsmouth, New Hampshire 

 

 

By:        

Karen S. Conard, City Manager 

 

STATE OF NEW HAMPSHIRE  

COUNTY OF ROCKINGHAM 

 

On this _____ day of __________, 2024, before: me, the undersigned notary public, personally 

appeared Karen S. Conard, City Manager of the City of Portsmouth New Hampshire, proved to me 

through satisfactory evidence of identification, which was a valid driver's license, to be the person 

whose name is signed on the preceding or attached document, and acknowledged to me that she 

signed it in her capacity as stated therein and voluntarily for its stated purpose. 

 

 

       

Notary Public:  

My Commission Expires:  
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581 Lafayette Apartment  

Green Building Statement 

12/20/2023 

Energy modelling was performed using CoveTool software. The result show energy use intensity of the 
building is 25.64 kBtu/ft²/yr which is less than the average building with the same function, area, 
occupancy load and climate zone by 50%. 

1 Passive Strategies  

1.1 Orientation  
The building orientation has been balancing between site efficiency and is to provide daylight optimizing 
as much solar orientation for passive heating and cooling strategies. 

1.2 Shading  
The building shading devices are designed to protect the fenestrations from excess solar radiation during 
the summer and provides passive heat by solar radiation during winter. This strategy helps to provide a 
comfort level for occupants and reduces the energy consumption of the building. 

1.3 Envelope  

1.3.1 Daylight 
The envelope fenestrations are designed to maximize the natural daylight which provides a comfortable 
lighting level during the day and cuts down the energy consumption. The building will also have daylight 
and occupancy sensors, that helps to cut down the need for turning on the lighting fixtures. 

1.3.2 Air Infiltration 
The envelope is designed to meet 0.35 air changes per hour with tight envelope detailing and products 
such as smart membrane to seal the envelope.  

1.3.3 Walls and roof insulation  
The walls are designed to have cavity insulation of R-24 and continuous of R-16 to reduce the heat gains 
or losses. The roof is vented with R-60 insulation to reduce heat losses or gains as much as possible. 
Below grade walls and slabs have continuous R-20. 

1.3.4 Fenestration performance 
The building uses high-performance glazing with a maximum U-value of 0.26 and low E film to optimize 
solar heat gains or losses. 

2 Active strategies  

2.1 Mechanical Systems 
The building uses a fresh air mechanical system with an energy recovery ventilator heat exchanger to 
capture heat from conditioned air before exhausting., 
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2.2  Lighting fixtures  
LED lighting with occupancy and daylight sensors throughout. 

2.3 Appliances 
Energy Star rating appliances. 

Building Performance -- Use industry tools to monitor and benchmark buildings. 
Train staff on proper building operation with comprehensive Facilities Staff Training protocols. 
 

3 MATERIALS & RESOURCES 
Minimize waste (during construction and operation) 
Use regional, renewable materials 
Embodied carbon interior finishes such as wood millwork, flooring, and natural fiber textiles. 

Low carbon building materials such as concrete and insulation. 

The strategies reduce reduce the CO2 impact by 50% compared to code minimum for similar building 
types and locations. 

4 Renewable Energy  
Rooftop Solar Photovoltaic system for 13% of the building’s energy needs. 

5 Water 
Protect water quality – Reduce parking asphalt by adding landscaped traffic aisles and edges. 
Conserve Water -- Target 30% reduction in fixtures water use over building code, meeting 
EPACT 2005. 
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177 Corporate Drive     •     Portsmouth, NH 03801-6825     •     Tel 603.433.8818 

www.tighebond.com 

A5109-001 

November 10, 2023 

Mr. Roger Appleton, P.E. 

Assistant District 6 Engineer 

New Hampshire Department of Transportation  

271 Main Street, P.O. Box 740 

Durham, New Hampshire 03824 

Re: Trip Generation Memorandum 

581 Lafayette Road Development  

Portsmouth, New Hampshire 

Dear Roger: 

Tighe & Bond has prepared a trip generation memorandum to outline the anticipated study 

area of the Traffic Impact Assessment (TIA) for the proposed Lafayette Road residential 

development located at 581 Lafayette Road (US Route 1) in Portsmouth, NH. The project 

proposes to add 72 residential units to the to the existing restaurant and restaurant/ indoor 

golf uses at 581 Lafayette Road. The site is bounded by Ledgewood Drive to the north, 

residential land use to the east, a shopping plaza to the south, and Lafayette Road (US Route 

1) to the west. The project consists of the construction of 72 residential units in two new 

buildings adjacent to the existing building, which is to remain. Structured parking will be 

provided below the apartments on the ground level and basement levels of the building. The 

existing parking area will be reconfigured to accommodate the building addition. Access to 

the development will be provided via three driveways. The existing western entrance-only 

driveway located on Ledgewood Drive will be maintained. The existing eastern driveway on 

Ledgewood Drive will be replaced by two separate full-access driveways, one providing access 

to the structured parking and the other providing access to the surface parking spaces. The 

trip generation estimate for the proposed development will serve as the basis for the traffic 

impact assessment.   

Study Area 
Based on a preliminary review of expected trip generation and distribution for the surrounding 

area, the following intersections have been identified to be included in the study area: 

• US Route 1 Bypass at Greenleaf Avenue (signalized) 

• US Route 1 Bypass at Lafayette Road (US Route 1) (signalized) 

• US Route 1 at North Shopping Plaza Driveway (Bowl-O-Rama/ Urgent Care) 

• Lafayette Road (US Route 1) at Ledgewood Drive (signalized) 

• Ledgewood Drive at East Site Driveway   

• Ledgewood Drive at West Site Driveway 

Turning movement count (TMC) data was collected at the study area intersections on 

Wednesday November 1, 2023 and Saturday November 4, 2023. Automatic traffic recorder 

(ATR) counts were collected along Ledgewood Drive in the vicinity of the site driveways. The 

ATR was installed for a 48-hour period from October 31 to November 1, 2023, collecting 

directional traffic volume flows and vehicular travel speeds.  



 

- 2 - 

The anticipated study area intersections are shown in Figure 1. 

Traffic Volume Adjustments 
The NHDOT continuous count station located along Route 16 (Spaulding Turnpike) between 

Exit 6 and Exit 7 (ID 02125090) will be used to compare 2023 traffic volumes to 2019 traffic 

volumes to determine if any adjustments to the turning movement counts are necessary per 

current NHDOT guidelines.  

Trip Generation 
Trips expected to be generated by the proposed development were estimated using the 

Institute of Transportation Engineers (ITE) Trip Generation, 11th Edition, 2021. Multifamily 

Housing (Mid-Rise) (LUC-221) was used to estimate vehicle trips generated by the 

development based on the current development program, which proposes 5-story buildings 

with structured parking on the ground level and residential units on floors 2 through 5. 

Based on the ITE data, the proposed development is estimated to generate 27 trips (6 

entering, 21 exiting) during the weekday morning peak hour, 28 trips (17 entering, 11 exiting) 

during the weekday afternoon peak hour, and 29 trips (15 entering, 14 exiting) during the 

Saturday midday peak hour. There will be no changes to the existing uses on site; trips 

generated by these uses will be captured through existing turning movement counts. Table 1 

provides a detailed summary of the trip generation. 

TABLE 1 

Site-Generated Traffic Summary 
        

Proposed - 72 Apartments LUC  

Peak Hour Period Enter Exit Total 

Weekday Morning 6 21 27 

Weekday Afternoon 17 11 28 

Saturday Midday 15 14 29 

Weekday 164 163 327 

Saturday 175 176 351 

        

Source:  Institute of Transportation Engineers, Trip Generation, 11th Edition, 2021 
 Land Use - 221 [Multifamily Housing (Mid-Rise)] 

Trip Distribution 
The distribution of the proposed traffic entering and exiting the site expected to be generated 

by the proposed residential use was reviewed based on U.S. Census journey-to-work data for 

people residing in Portsmouth. The following arrival/departure distributions are anticipated: 

• 30% to/ from the North to Portsmouth Center via US Route 1 

• 25% to/ from the South via US Route 1 (Lafayette Road)  

• 20% to/ from the West to US Route 4 (Spaulding Turnpike) via US Route 1 Bypass 

• 15% to/ from the South to I-95 South via Route 33  

• 5% to/ from the West via Route 33 
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• 5% to/ from the North to I-95 North via US Route 1 Bypass 

Based on the regional distribution, it is estimated that 45% of site traffic will access the site 

via US Route 1 Bypass to the northwest, 30% will access the site to/ from the northeast via 

US Route 1 and 25% will access the site to/ from the south via US Route 1.  

Figure 1 presents the anticipated regional site traffic distributions of the traffic through the 

study area roadways.  

Conclusion 
The proposed development program includes 72 residential units. Based on the estimated trip 

generation and trip distribution, the TIA will analyze traffic operations at three intersections 

during the weekday morning, weekday afternoon, and Saturday midday peak periods.   

Sincerely, 

TIGHE & BOND, INC. 

 
Greg Lucas, PE, PTOE, RSP1 

Senior Project Manager 

 

Copy: Marie Bodi, Atlas Commons, LLC 

 John Chagnon, Ambit Engineering, Inc. 

 

Enclosures: Study Area Map (Figure 1) 

   

 
\\tighebond.com\data\Data\Projects\A\A5109 Atlas Commons, LLC\001 - 581 Lafayette Road Traffic Study\Reports\2023-
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200 Griffin Road, Unit 3, Portsmouth, NH 03801 

Phone (603) 430-9282 Fax 436-2315 
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UGN-30081
Gini 1 Downlight

Ligman Lighting USA reserves the right to change speci�cations without prior notice, please contact factory for latest information.  Due to the continual improvements in LED technology data and components may change without notice. 

Mounting Detail

Construction

11.7”

47”

3”

5.1” 4”

46.4”

9” 9” 8.6” 9” 9”
.78”

Ø .23”

2.7”

72w LED 4984 Lumens

IP65 • Suitable For Wet Locations

IK07 • Impact Resistant

Weight 30.6 lbs

Aluminum 
Less than 0.1% copper content – Marine Grade 6060 extruded & 
LM6 Aluminum High Pressure die casting provides excellent 
mechanical strength , clean detailed product lines and excellent 
heat dissipation. 

Pre paint
8 step degrease and phosphate process that includes 
deoxidizing and etching as well as a zinc and nickel phosphate 
process before product painting.

Memory Retentive -Silicon Gasket
Provided with special injection molded “fit for purpose” long life 
high temperature memory retentive silicon gaskets. Maintains 
the gaskets exact profile and seal over years of use and 
compression.

Thermal management
LM6 Aluminum is used for its excellent mechanical strength and 
thermal dissipation properties in low and high ambient 
temperatures. The superior thermal heat sink design by Ligman 
used in conjunction with the driver, controls thermals below 
critical temperature range to ensure maximum luminous flux 
output, as well as providing long LED service life and ensuring 
less than 10% lumen depreciation at 50,000 hours.  

Surge Suppression
Standard 10kv surge suppressor provided with all fixtures.

BUG Rating
B2 - U1 - G1

Finishing 
All Ligman products go through an extensive finishing process 
that includes fettling to improve paint adherence.

Paint
UV Stabilized 4.9Mil thick powder coat paint and baked at 200 
Deg C. This process ensures that Ligman products can  ithstand 
harsh environments. Rated for use in natatoriums. 

Inspired by Nature Finishes
The Inspired by nature Finishing is a unique system of 
decorative powder coating. Our metal decoration process can 
easily transform the appearance of metal or aluminum product 
into a wood grain finish.

This patented technology enables the simulation of wood grain, 
and even marble or granite finish through the use of decorative 
powder coating.

The wood grain finish is so realistic that it’s almost 
undistinguishable from real wood, even from a close visual 
inspection. The system of coating permeates the entire 
thickness of the coat and as a result, the coating cannot be 
removed by normal rubbing, chipping, or scratching.

The Coating Process
After pre-treatment the prepared parts are powder coated with 
a specially formulated polyurethane powder. This powder 
provides protection against wear, abrasion, impact and 
corrosion and acts as the relief base color for the finalized metal 
decoration.

The component is then wrapped with a sheet of non-porous 
film with the selected decoration pattern printed on it using 
special high temperature inks.
 
This printed film transfer is vacuum-sealed to the surface for a 
complete thermo print and then transferred into a customized 
oven. The oven transforms the ink into different forms within 
the paint layer before it becomes solid. Finally, the film is 
removed, and a vivid timber look on aluminum remains.

Wood grain coating can create beautiful wood-looking products 
of any sort.  There are over 300 combinations of designs 
currently in use.  Wood grains can be made with different 
colors, designs, etc.

Our powder coatings are certified for indoor and outdoor 
applications and are backed by a comprehensive warranty. 
These coatings rise to the highest conceivable standard of 
performance excellence and design innovation. 

Added Benefits
• Resistance to salt-acid room, accelerated aging 
• Boiling water, lime and condensed water resistant
• Anti-Graffiti, Anti-Slip, Anti-Microbial, Anti-Scratch
• Super durable (UV resistant)
• TGIC free (non-toxic)

Hardware
Provided Hardware is Marine grade 316 Stainless steel.

Anti Seize Screw Holes
Tapped holes are infused with a special anti seize compound 
designed to prevent seizure of threaded connections, due to 
electrolysis from heat, corrosive atmospheres and moisture.

Crystal Clear Low Iron Glass Lens
Provided with tempered, impact resistant crystal clear low iron 
glass ensuring no green glass tinge. 

Optics & LED
Precise optic design provides exceptional light control and 
precise distribution of light. LED CRI > 80 

Lumen - Maintenance Life
L80 /B10 at 50,000 hours (This means that at least 90% of the 
LED still achieve 80% of their original flux)

Slimline, surface wall-fixtures with up-down-
light distribution. Clean, unique, minimalistic 
and flexible, the perfect tool for surface wall 
grazing. Frosted lens standard.

A range of modular top quality decorative linear 
surface mount luminaires. This small profile 
decorative wall sconce with upward, downward or 
up/down light distributions is available in 4 sizes, 
namely 12”, 23” 35” and 47” standard lengths. 
(Contact factory for longer runs)

This luminaire has a unique feature where the 
extruded aluminum mounting bracket is secured 
onto the wall and the luminaire are then attached 
to the mounting bracket. 

This modular feature allows for extended lengths 
of extruded mounting bracket to be installed onto 
the wall and then multiple luminaires can be 
attached end-on-end to provide a continuous row 
of luminaires with even light distribution.
The Gini has been designed with integral drivers 
and lightly frosted low glare tempered glass lenses. 
A single gang in wall junction box, horizontally 
mounted is to be provided by contractor to 
facilitate ease of installation.

This IP65 luminaire can be used for indoor, as well 
as outdoor applications. Ideally suited to illuminate 
wall surfaces and light accents. 

To meet International Dark Sky criteria, 3000k or 
warmer LEDs must be selected and luminaire fix 
mounted (+/- 15˚ allowable to permit leveling). 



ULEW-30001
Leeds 1 Small Surface Wedge Downlight 

5.5w LED  570 Lumens
IP65 • Suitable For Wet Locations
IK07 • Impact Resistant 
Weight 5 lbs

Ligman Lighting USA reserves the right to change speci�cations without prior notice, please contact factory for latest information.  Due to the continual improvements in LED technology data and components may change without notice. 

Aluminum 
Less than 0.1% copper content – Marine Grade 6060 extruded & 
LM6 Aluminum High Pressure die casting provides excellent 
mechanical strength , clean detailed product lines and excellent 
heat dissipation. 

Pre paint
8 step degrease and phosphate process that includes 
deoxidizing and etching as well as a zinc and nickel phosphate 
process before product painting.

Memory Retentive -Silicon Gasket
Provided with special injection molded “fit for purpose” long life 
high temperature memory retentive silicon gaskets. Maintains 
the gaskets exact profile and seal over years of use and 
compression.

Thermal management
LM6 Aluminum is used for its excellent mechanical strength and 
thermal dissipation properties in low and high ambient 
temperatures. The superior thermal heat sink design by Ligman 
used in conjunction with the driver, controls thermals below 
critical temperature range to ensure maximum luminous flux 
output, as well as providing long LED service life and ensuring 
less than 10% lumen depreciation at 50,000 hours.  

Surge Suppression
Standard 10kv surge suppressor provided with all fixtures.

BUG Rating
Contact Factory

Finishing 
All Ligman products go through an extensive finishing process 
that includes fettling to improve paint adherence.

Paint
UV Stabilized 4.9Mil thick powder coat paint and baked at 200 
Deg C. This process ensures that Ligman products can 
withstand harsh environments. Rated for use in natatoriums.

Inspired by Nature Finishes
The Inspired by nature Finishing is a unique system of 
decorative powder coating. Our metal decoration process can 
easily transform the appearance of metal or aluminum product 
into a wood grain finish.

This patented technology enables the simulation of wood grain, 
and even marble or granite finish through the use of decorative 
powder coating.

The wood grain finish is so realistic that it’s almost 
undistinguishable from real wood, even from a close visual 
inspection. The system of coating permeates the entire 
thickness of the coat and as a result, the coating cannot be 
removed by normal rubbing, chipping, or scratching.

The Coating Process
After pre-treatment the prepared parts are powder coated with 
a specially formulated polyurethane powder. This powder 
provides protection against wear, abrasion, impact and 
corrosion and acts as the relief base color for the finalized metal 
decoration.

The component is then wrapped with a sheet of non-porous 
film with the selected decoration pattern printed on it using 
special high temperature inks.
 
This printed film transfer is vacuum-sealed to the surface for a 
complete thermo print and then transferred into a customized 
oven. The oven transforms the ink into different forms within 
the paint layer before it becomes solid. Finally, the film is 
removed, and a vivid timber look on aluminum remains.

Wood grain coating can create beautiful wood-looking products 
of any sort.  There are over 300 combinations of designs 
currently in use.  Wood grains can be made with different 
colors, designs, etc.

Our powder coatings are certified for indoor and outdoor 
applications and are backed by a comprehensive warranty. 
These coatings rise to the highest conceivable standard of 
performance excellence and design innovation. 

Added Benefits
• Resistance to salt-acid room, accelerated aging 
• Boiling water, lime and condensed water resistant
• Anti-Graffiti, Anti-Slip, Anti-Microbial, Anti-Scratch
• Super durable (UV resistant)
• TGIC free (non-toxic)     

Hardware
Provided Hardware is Marine grade 316 Stainless steel.

Anti Seize Screw Holes
Tapped holes are infused with a special anti seize compound 
designed to prevent seizure of threaded connections, due to 
electrolysis from heat, corrosive atmospheres and moisture.

Crystal Clear Low Iron Glass Lens
Provided with tempered, impact resistant crystal clear low iron 
glass ensuring no green glass tinge.

Optics & LED
Precise optic design provides exceptional light control and 
precise distribution of light. LED CRI > 80 

Lumen - Maintenance Life
L80 /B10 at 50,000 hours (This means that at least 90% of the 
LED still achieve 80% of their original flux)

Construction

Mounting Detail

Type I

TURTLE FRIENDLY

T E C H N O L O G Y

Type IV Type V

Type II

Ligman’s micro Variable Optical System provides the ability 
to interchange, mix & rotate optics to provide specific light 
distributions for optimized spacing and uniformity. 

Type III

Clean, beautiful, surface wall fixtures with class 
leading performance. Minimalist form, yet the 
most powerful and flexible lighting tool of its 
type, offering packages up to 2,400 lumens and 
microVos technology.

A range of small, square and rectangular, ADA 
compliant wall mounted luminaires with options of 
upward or downward light distributions. Ideally 
suited to illuminate the wall and surfaces in front of 
wall and for light accents on vertical surfaces using 
high efficiency LED’s. The Leeds is suitable for 
indoor and outdoor applications and provides a 
clean, visually appealing solution for small, unob-
trusive wall mounted luminaires. 

This luminaire is available in 3 different sizes and in 
combinations of down, up or up/down light 
distributions.

This fixture utilizes microVos technology, meaning 
the ability to do Type I,II,III,IV & V distributions as 
well as hybrid distributions to suit the designer’s 
requirements.  

Using the microVos optics allows for very wide 
spacing to mounting height ratios, while still 
providing perfect uniformity and code compliant 
light levels. 

To meet International Dark Sky criteria, 3000k or 
warmer LEDs must be selected and luminaire fix 
mounted (+/- 15˚ allowable to permit leveling). 

T E C H N O L O G Y
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SCDT
Surface Conduit Decorative Trim

1.5”

BPC
Button Photocell

NOTE: This decorative trim does not function as a junction box. Wire 
connections should be made inside the luminaire



ULEW-30021
Leeds 3 Large Surface Wedge Downlight 

20w LED  2422 Lumens • 28w LED 3200 Lumens
IP65 • Suitable For Wet Locations
IK07 • Impact Resistant 
Weight 18 lbs

Ligman Lighting USA reserves the right to change speci�cations without prior notice, please contact factory for latest information.  Due to the continual improvements in LED technology data and components may change without notice. 

Aluminum 
Less than 0.1% copper content – Marine Grade 6060 extruded & 
LM6 Aluminum High Pressure die casting provides excellent 
mechanical strength , clean detailed product lines and excellent 
heat dissipation. 

Pre paint
8 step degrease and phosphate process that includes 
deoxidizing and etching as well as a zinc and nickel phosphate 
process before product painting.

Memory Retentive -Silicon Gasket
Provided with special injection molded “fit for purpose” long life 
high temperature memory retentive silicon gaskets. Maintains 
the gaskets exact profile and seal over years of use and 
compression.

Thermal management
LM6 Aluminum is used for its excellent mechanical strength and 
thermal dissipation properties in low and high ambient 
temperatures. The superior thermal heat sink design by Ligman 
used in conjunction with the driver, controls thermals below 
critical temperature range to ensure maximum luminous flux 
output, as well as providing long LED service life and ensuring 
less than 10% lumen depreciation at 50,000 hours.  

Surge Suppression
Standard 10kv surge suppressor provided with all fixtures.

BUG Rating
B1 - U0 - G0

Finishing 
All Ligman products go through an extensive finishing process 
that includes fettling to improve paint adherence.

Paint
UV Stabilized 4.9Mil thick powder coat paint and baked at 200 
Deg C. This process ensures that Ligman products can 
withstand harsh environments. Rated for use in natatoriums.

Inspired by Nature Finishes
The Inspired by nature Finishing is a unique system of 
decorative powder coating. Our metal decoration process can 
easily transform the appearance of metal or aluminum product 
into a wood grain finish.

This patented technology enables the simulation of wood grain, 
and even marble or granite finish through the use of decorative 
powder coating.

The wood grain finish is so realistic that it’s almost 
undistinguishable from real wood, even from a close visual 
inspection. The system of coating permeates the entire 
thickness of the coat and as a result, the coating cannot be 
removed by normal rubbing, chipping, or scratching.

The Coating Process
After pre-treatment the prepared parts are powder coated with 
a specially formulated polyurethane powder. This powder 
provides protection against wear, abrasion, impact and 
corrosion and acts as the relief base color for the finalized metal 
decoration.

The component is then wrapped with a sheet of non-porous 
film with the selected decoration pattern printed on it using 
special high temperature inks.
 
This printed film transfer is vacuum-sealed to the surface for a 
complete thermo print and then transferred into a customized 
oven. The oven transforms the ink into different forms within 
the paint layer before it becomes solid. Finally, the film is 
removed, and a vivid timber look on aluminum remains.

Wood grain coating can create beautiful wood-looking products 
of any sort.  There are over 300 combinations of designs 
currently in use.  Wood grains can be made with different 
colors, designs, etc.

Our powder coatings are certified for indoor and outdoor 
applications and are backed by a comprehensive warranty. 
These coatings rise to the highest conceivable standard of 
performance excellence and design innovation. 

Added Benefits
• Resistance to salt-acid room, accelerated aging 
• Boiling water, lime and condensed water resistant
• Anti-Graffiti, Anti-Slip, Anti-Microbial, Anti-Scratch
• Super durable (UV resistant)
• TGIC free (non-toxic)     

Hardware
Provided Hardware is Marine grade 316 Stainless steel.

Anti Seize Screw Holes
Tapped holes are infused with a special anti seize compound 
designed to prevent seizure of threaded connections, due to 
electrolysis from heat, corrosive atmospheres and moisture.

Crystal Clear Low Iron Glass Lens
Provided with tempered, impact resistant crystal clear low iron 
glass ensuring no green glass tinge.

Optics & LED
Precise optic design provides exceptional light control and 
precise distribution of light. LED CRI > 80 

Lumen - Maintenance Life
L80 /B10 at 50,000 hours (This means that at least 90% of the 
LED still achieve 80% of their original flux)

Construction

Mounting Detail

TURTLE FRIENDLY

T E C H N O L O G Y

Clean, beautiful, surface wall fixtures with class 
leading performance. Minimalist form, yet the 
most powerful and flexible lighting tool of its 
type, offering packages up to 2,400 lumens and 
microVos technology.

A range of small, square and rectangular, ADA 
compliant wall mounted luminaires with options of 
upward or downward light distributions. Ideally 
suited to illuminate the wall and surfaces in front of 
wall and for light accents on vertical surfaces using 
high efficiency LED’s. The Leeds is suitable for 
indoor and outdoor applications and provides a 
clean, visually appealing solution for small, unob-
trusive wall mounted luminaires. 

This luminaire is available in 3 different sizes and in 
combinations of down, up or up/down light 
distributions.

This fixture utilizes microVos technology, meaning 
the ability to do Type I,II,III,IV & V distributions as 
well as hybrid distributions to suit the designer’s 
requirements.  

Using the microVos optics allows for very wide 
spacing to mounting height ratios, while still 
providing perfect uniformity and code compliant 
light levels. 

To meet International Dark Sky criteria, 3000k or 
warmer LEDs must be selected and luminaire fix 
mounted (+/- 15˚ allowable to permit leveling). 
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Type I

Type IV

HYBRID
TYPE I & TYPE IV

Type V

Type II

T E C H N O L O G Y

Ligman’s micro Variable Optical System provides the ability 
to interchange, mix & rotate optics to provide specific light 
distributions for optimized spacing and uniformity. 

Type III

The variable optic system allows for the designer to create 
hybrid distributions for precise lighting requirements.
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BPC
Button Photocell

Additional Options (Consult Factory For Pricing)



Project Calculated
Address: 1/18/2024

SECTION Elev Elev Elev Elev Total
WEST 24.54 24.73 24.83 24.81 98.91

24.80 24.81 24.82 24.83 99.26
24.84 24.85 24.86 24.88 99.43
24.89 24.88 24.84 24.85 99.46
24.84 24.83 24.82 24.82 99.31
24.81 24.81 24.83 24.83 99.28
24.93 24.93 24.85 24.82 99.53
24.81 24.81 24.81 24.82 99.25
24.88 24.87 24.85 24.82 99.42
24.83 24.79 24.77 24.80 99.19
24.82 24.85 24.86 74.53

AVG PER SECTION
# 43.0 1067.57 24.83

NORTH 24.86 24.85 24.84 24.83 99.38
24.82 24.81 24.84 24.84 99.31
24.83 24.85 24.83 24.88 99.39
24.89 24.90 24.91 24.79 99.49
24.75 24.71 24.90 74.36

AVG PER SECTION
# 19.0 471.93 24.84

EAST 24.86 24.83 24.53 24.59 98.81
24.67 24.78 24.80 24.60 98.85
24.46 24.54 24.58 24.62 98.20
24.69 24.15 24.80 24.05 97.69
24.67 24.58 24.79 24.78 98.82
24.78 24.78 24.75 24.89 99.20
24.90 24.90 24.91 24.99 99.70
24.99 25.00 24.94 24.81 99.74
24.89 24.90 24.90 24.91 99.60
24.91 24.89 24.87 24.78 99.45
24.66 24.53 24.41 24.31 97.91
24.14 24.14

AVG PER SECTION
# 45.0 1112.11 24.71

SOUTH 24.55 24.48 24.43 24.45 97.91
24.48 24.51 24.57 24.57 98.13
24.55 24.53 24.54 24.60 98.22
24.84 24.80 24.79 24.61 99.04

AVG PER SECTION
# 16 393.30 24.58

Total 3,044.91
# 123 > AVERAGE GRADE

24.76

Average Existing Grade Worksheet
581 Lafayette Road

581 Lafayette Road Portsmouth NH
 No Offset from Building; Existing Grades 5' OC



Project Calculated
Address: 1/18/2024

SECTION Elev Elev Elev Elev Total
EAST 23.40 23.40 23.40 23.40 93.60

23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.50 23.50 23.50 93.90
23.50 23.50 23.50 23.50 94.00
23.50 23.50 23.50 23.50 94.00
23.50 23.50 47.00 AVG PER SECTION

# 66.0 1545.70 23.42
SOUTH 23.40 23.40 23.40 23.40 93.60

23.40 23.50 23.50 23.50 93.90
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 23.40 23.40 93.60
23.40 23.40 46.80 AVG PER SECTION

# 34.0 795.90 23.41
WEST 23.90 23.90 23.90 23.90 95.60

23.90 23.90 23.90 23.90 95.60
23.40 23.40 23.40 23.40 93.60
23.40 23.90 23.90 23.90 95.10
23.90 23.90 23.90 23.90 95.60
23.90 24.90 24.55 24.55 97.90
24.54 24.73 24.83 24.81 98.91
24.80 24.81 24.82 24.83 99.26
24.84 24.85 24.86 24.88 99.43
24.89 24.88 24.84 24.85 99.46
24.84 24.83 24.82 24.82 99.31
24.81 24.81 24.83 24.83 99.28
24.93 24.93 24.85 24.82 99.53
24.81 24.81 24.81 24.82 99.25
24.88 24.87 24.85 24.82 99.42
24.83 24.79 24.77 24.80 99.19
24.82 24.85 24.86 74.53 AVG PER SECTION

# 67.0 1640.97 24.49
NORTH 24.86 24.85 24.84 24.83 99.38

24.82 24.81 24.84 24.84 99.31
24.83 24.85 24.83 24.88 99.39
24.89 24.90 24.91 24.79 99.49
24.75 24.71 24.90 24.86 99.22
24.83 24.53 24.59 24.67 98.62
24.78 24.80 24.60 24.60 98.78
24.65 24.65 24.65 24.65 98.60
24.65 24.65 24.65 24.15 98.10
24.15 24.15 24.15 24.15 96.60
24.15 24.15 24.15 24.35 96.80
24.35 24.35 24.35 24.35 97.40
23.40 23.40 23.50 23.50 93.80
23.50 23.50 AVG PER SECTION

# 53 1298.99 24.51
Total 5,281.56

# 220 > AVERAGE GRADE
24.01

Average Proposed Grade Worksheet
581 Lafayette Road

581 Lafayette Road Portsmouth NH
 No Offset from Building; Proposed Grades 5' OC
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CONTECH Stormwater Solutions Inc. Engineer: JBS
Date Prepared: 11/20/2023

Site Information
Project Name 581 Lafayette Road
Project State NH
Project City Portsmouth

Total Drainage Area, Ad 2.94 ac
Post Development Impervious Area, Ai 1.77 ac
Pervious Area, Ap 1.18 ac
% Impervious 60%
Runoff Coefficient, Rc 0.59
Upstream pretreatment credit 0%

Mass Loading Calculations
Mean Annual Rainfall, P 50.0 in
Agency Required % Removal 80%
Percent Runoff Capture 90%

Mean Annual Runoff, Vt 283,494 ft3

Event Mean Concentration of Pollutant, EMC 45 mg/l
Annual Mass Load, M total 796 lbs

Filter System
Filtration Brand Jelly Fish
Cartridge Length 54 in

Jelly Fish Sizing
Mass removed by pretreatment system 0 lbs
Mass load to filters after pretreatment 796 lbs
Mass to be Captured by System 637 lbs
Water Quality Flow 0.82 cfs

Method to Use FLOW BASED

Required Size JFPD0806-5-1 54
Treatment Flow Rate provided: 0.98 cfs

Jellyfish Design 
Calculation

Flow

Summary
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EXECUTIVE SUMMARY 
 

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

(proposed) stormwater drainage patterns for the Commercial Development at the property 

known as 581 Lafayette Road in Portsmouth, NH. The site is shown on the City of 

Portsmouth Assessor’s Tax Map 229 as Lot 8B. The total size of the associated drainage 

area is 188,901± square-feet (4.337 acres). The total size of the lot is 98,125± square-feet 

(2.253 acres). The total redevelopment area of the project is 66,540± square-feet (1.528 

acres).  

 

The development will provide for a new commercial building with associated parking and 

utilities. The development has the potential to increase stormwater pollutants to City 

infrastructure, and therefore must be designed in a manner to prevent that occurrence. 

This will be done primarily by capturing stormwater runoff and routing it through 

appropriate stormwater facilities, designed to ensure that there will be no increase in 

pollutants from the site as a result of this project.  

 

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 proposed development includes a Contech Jellyfish® Filter in order to treat 

stormwater from the site, in compliance with local ordinance. 
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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, NH 

Assessor’s Tax Map 229 as Lot 8B. Bounding the site to the north is Ledgewood Drive. 

Bounding the site to the east is apartments. Bounding the site to the South is commercial 

development. Bounding the site to the west is Lafayette Road (Route 1). A vicinity map is 

included in the Appendix to this report. 

The proposed development will include a residential building addition with utilities and 

associated parking. This report includes information about the existing site and the 

proposed additions necessary to analyze stormwater runoff and to design any required 

mitigation.  The report includes maps of pre-development and post-development 

watersheds, subcatchment areas and calculations of runoff.  The report will provide a 

narrative of the stormwater runoff and describe numerically and graphically the surface 

water runoff patterns for this site.  Proposed stormwater management 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. The unadjusted table is 

appended to this report. 

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, 
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written by HydroCAD Software Solutions LLC, Chocorua, N.H., to apply these methods for 

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 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 site is 

made up of two soil types: 

Soil Symbol Soil Name and Slopes 

699 Urban Land 

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

 

Urban Land does not have any recorded geological features, including depth to bedrock or 

depth to water table. The Hydraulic Soil Grade is assumed to be type A. 

 

The physical characteristics of the site not containing buildings consist of gently sloped (0-

15%) grades that generally slope from the northwest of the lot to the southeast. Elevations 

on the site range from 17 to 27 feet above sea level. The existing site is developed with 

commercial buildings and associated parking.  

 

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

Map (FIRM) number 33015C0270F (effective date January 29, 2021), the proposed 
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development is located in Zone X and is determined to be outside of the 0.2% annual 

chance floodplain. A copy of the FIRM map is included in the Appendix. 

 

PRE-DEVELOPMENT DRAINAGE 
In the pre-development condition, the site has been analyzed as nine subcatchment basins 

(E1a, E1b, E1c, E2a, E2b, E2c, E2d, E3, and O1) based on localized topography and 

discharge location. Subcatchments E1a, E1b, and E1c contain the west half of the lot, and 

flow to the southwest corner through an existing drainage network to discharge point DP1. 

Subcatchments E2a, E2b, E2c, and E2d flow through an existing drainage network to the 

southeast corner of the property to discharge point DP2. Subcatchment E3 represents 

overland flow in the southeast corner of the lot to discharge point DP2. Subcatchment O1 

represents off-site flow that ultimately flows to DP2 through the existing drainage network. 

 

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 

E1a 20,120 5.0 77 1.77 3.20 DP1 
E1b 27,062 5.0 92 3.34 5.23 DP1 
E1c 4,032 5.0 98 0.53 0.80 DP1 
E2a 8,301 5.0 64 0.45 0.97 DP2 
E2b 16,660 5.0 91 2.02 3.20 DP2 
E2c 16,042 5.0 93 2.01 3.12 DP2 
E2d 7,341 5.0 95 0.94 1.45 DP2 
E3 9,577 5.0 57 0.35 0.89 DP2 
O1 79,768 27.6 65 2.53 5.43 DP2 

 

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

patterns to the greatest extent feasible. In the post-development condition, the site has 

been analyzed as nine subcatchment basins, (P1a, P1b, P1c, P2a, P2b, P2c, P2d, P3, O1). All 
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subcatchments occupy approximately the same location as their existing counterparts and 

drain to the same drainage points. This is intentional and will be a function of the roof 

design for the additions. 

 

Table 2: Post-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin 

Area (SF) 

Tc 

(MIN) 

CN 10-Year 

Runoff (CFS) 

50-Year 

Runoff (CFS) 

To 

Design 

Point 

P1a 20,120 5.0 77 1.77 3.20 DP1 
P1b 26,173 5.0 94 3.31 5.13 DP1 
P1c 4,594 5.0 98 0.60 0.92 DP1 
P2a 8,300 5.0 57 0.30 0.77 DP2 
P2b 16,660 5.0 92 2.05 3.22 DP2 
P2c 15,044 5.0 98 1.97 3.00 DP2 
P2d 8,407 5.0 98 1.10 1.67 DP2 
P3 9,835 5.0 71 0.71 1.38 DP2 
O1 79,768 27.6 65 2.53 5.43 DP2 

 

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

increases from 2.768 acres (63.9%) in the pre-development condition to 2.861 acres 

(66.0%) in the post-development condition. The City of Portsmouth specifies that 30% of 

existing impervious cover in addition to 100% of additional proposed impervious cover is 

treated in a Redevelopment project. These conditions are exceeded by treating 77,475 sf of 

impervious surface with a Contech Jellyfish filter. 

 (100%)(4,012 sf impervious)+(30%)(81,351 sf impervious) = 28,417 sf required 

treatment 

Table 3 shows a summary of the comparison between pre-developed flows and post-

developed flows for the design point. The comparison shows increased flows between the 

existing and proposed conditions due to the increase in impervious surfaces on the site. 
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Table 3: Pre-Development to Post-Development Comparison 
 

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

Design 

Point 

Pre Post Pre Post Pre Post Description 

DP1 3.29 3.37 5.63 5.68 9.24 9.24 Drainage System 1 

DP2 3.50 3.83 6.59 6.96 11.76 12.18 Drainage System 2 

 

Note that all post-development peak discharges are either equivalent or greater than the 

existing peak discharges. 

 

OFFSITE INFRASTRUCTURE CAPACITY 
Due to the change of impervious surfaces in the proposed plan, the impacts to the local 

infrastructure receptors were considered. The receiving catch basin has a 12” diameter and 

was likely designed for a 10-year storm event with a less stringent design storm. The 

current design standards would have one of the receiving catch basins (CB1 in the plan set) 

overflow in the 10-year storm event. However, due to the minimal increase in flow in the 

proposed design, it is anticipated that the receiving catch basin will not experience 

significant additional inundation. As a result, it is anticipated that the proposed design will 

have minimal impact on City infrastructure. 

 

EROSION AND SEDIMENT CONTROL PRACTICES 

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

impervious surfaces. 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: 
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• Catch basin filter baskets 

• Stabilized construction entrance at access point to the site (FODS) 

• Temporary mulching and seeding for disturbed areas 

• Spraying water over disturbed areas to minimize wind erosion 

After construction, permanent stabilization will be accomplished by surfacing the access 

drives and walkways as shown on the plans.  

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

patterns to the greatest extent feasible. With the design of the Contech Jellyfish filter, the 

post-development runoff is treated sufficiently. 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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9/19/23, 9:53 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 43.057 degrees North

Longitude 70.769 degrees West
Elevation 0 feet
Date/Time Tue Sep 19 2023 09:52:18 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 0.65 0.82 1.04 1yr 0.70 0.98 1.21 1.57 2.04 2.67 2.93 1yr 2.36 2.82 3.23 3.96 4.57 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 3.22 3.58 2yr 2.85 3.45 3.95 4.70 5.35 2yr

5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.44 3.15 4.08 4.60 5yr 3.61 4.42 5.06 5.96 6.73 5yr

10yr 0.41 0.65 0.82 1.12 1.45 1.89 10yr 1.25 1.73 2.24 2.90 3.76 4.89 5.55 10yr 4.33 5.34 6.11 7.14 8.01 10yr

25yr 0.48 0.76 0.97 1.34 1.78 2.34 25yr 1.53 2.15 2.78 3.64 4.76 6.20 7.13 25yr 5.49 6.86 7.85 9.07 10.10 25yr

50yr 0.54 0.86 1.10 1.54 2.08 2.76 50yr 1.79 2.53 3.30 4.34 5.68 7.42 8.62 50yr 6.57 8.29 9.48 10.87 12.03 50yr

100yr 0.60 0.97 1.25 1.78 2.42 3.27 100yr 2.09 2.99 3.92 5.18 6.80 8.90 10.43 100yr 7.87 10.03 11.46 13.04 14.35 100yr

200yr 0.68 1.10 1.43 2.05 2.83 3.85 200yr 2.45 3.53 4.63 6.15 8.12 10.66 12.61 200yr 9.44 12.13 13.85 15.64 17.11 200yr

500yr 0.80 1.32 1.72 2.49 3.49 4.78 500yr 3.01 4.39 5.79 7.74 10.27 13.55 16.22 500yr 11.99 15.60 17.81 19.91 21.61 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 2.53 1yr 1.99 2.43 2.88 3.18 3.91 1yr

2yr 0.32 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.34 3.07 3.47 2yr 2.72 3.34 3.84 4.57 5.10 2yr

5yr 0.35 0.54 0.67 0.92 1.17 1.40 5yr 1.01 1.37 1.61 2.12 2.73 3.81 4.22 5yr 3.37 4.06 4.74 5.57 6.28 5yr

10yr 0.39 0.59 0.74 1.03 1.33 1.60 10yr 1.15 1.57 1.81 2.39 3.06 4.40 4.90 10yr 3.89 4.71 5.49 6.46 7.24 10yr

25yr 0.44 0.67 0.83 1.19 1.57 1.90 25yr 1.35 1.86 2.10 2.75 3.53 4.75 5.95 25yr 4.20 5.72 6.72 7.87 8.75 25yr

50yr 0.48 0.74 0.92 1.32 1.77 2.17 50yr 1.53 2.12 2.35 3.07 3.93 5.37 6.88 50yr 4.75 6.61 7.83 9.14 10.11 50yr

100yr 0.54 0.81 1.02 1.47 2.02 2.47 100yr 1.74 2.42 2.63 3.41 4.35 6.04 7.95 100yr 5.35 7.65 9.12 10.64 11.68 100yr

200yr 0.60 0.90 1.14 1.64 2.29 2.82 200yr 1.98 2.76 2.94 3.77 4.79 6.78 9.19 200yr 6.00 8.84 10.63 12.40 13.51 200yr

500yr 0.69 1.03 1.32 1.92 2.73 3.37 500yr 2.36 3.30 3.42 4.30 5.45 7.90 11.13 500yr 7.00 10.70 13.00 15.20 16.37 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 2.99 3.17 1yr 2.65 3.05 3.60 4.39 5.06 1yr

2yr 0.34 0.52 0.64 0.87 1.07 1.27 2yr 0.92 1.24 1.48 1.96 2.51 3.44 3.71 2yr 3.04 3.57 4.10 4.85 5.65 2yr

5yr 0.40 0.62 0.77 1.05 1.34 1.62 5yr 1.15 1.59 1.88 2.53 3.25 4.36 4.97 5yr 3.85 4.78 5.40 6.39 7.17 5yr

10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.93 2.28 3.11 3.95 5.36 6.21 10yr 4.74 5.97 6.82 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 5.15 7.80 8.34 25yr 6.90 8.02 9.13 10.35 11.42 25yr

50yr 0.67 1.02 1.27 1.83 2.47 3.13 50yr 2.13 3.06 3.60 5.00 6.31 9.76 10.44 50yr 8.64 10.04 11.41 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 7.75 12.21 13.07 100yr 10.81 12.57 14.24 15.70 17.09 100yr

200yr 0.93 1.39 1.76 2.55 3.56 4.66 200yr 3.07 4.56 5.34 7.58 9.52 15.32 16.38 200yr 13.56 15.75 17.81 19.34 20.91 200yr

500yr 1.15 1.71 2.20 3.20 4.54 6.05 500yr 3.92 5.92 6.93 10.02 12.53 20.69 22.08 500yr 18.31 21.23 23.93 25.48 27.32 500yr

http://www.nrcc.cornell.edu/
http://www.nrcc.cornell.edu/
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Routing Diagram for Existing Conditions 2015-09-24
Prepared by Haley Ward,  Printed 11/17/2023

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

Subcat Reach Pond Link



Existing Conditions 2015-09-24
  Printed  11/17/2023Prepared by Haley Ward
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Project Notes

Defined 5 rainfall events from extreme_precip_tables_output 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 III 24-hr Default 24.00 1 3.70 2
2 10-yr Type III 24-hr Default 24.00 1 5.62 2
3 25-yr Type III 24-hr Default 24.00 1 7.13 2
4 50-yr Type III 24-hr Default 24.00 1 8.53 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

46,242 39 >75% Grass cover, Good, HSG A  (E1a, E1b, E1c, E2a, E2b, E2c, E2d, E3, O1)
102,162 98 Paved parking, HSG A  (E1a, E1b, E1c, E2a, E2b, E2c, E2d, E3, O1)

15,994 98 Roofs, HSG A  (E1a, E1b, E2a, E2b, E2c)
2,453 98 Unconnected roofs, HSG A  (O1)

22,052 36 Woods, Fair, HSG A  (O1)
188,903 76 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

188,903 HSG A E1a, E1b, E1c, E2a, E2b, E2c, E2d, E3, O1
0 HSG B
0 HSG C
0 HSG D
0 Other

188,903 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

46,242 0 0 0 0 46,242 >75% Grass 
cover, Good

102,162 0 0 0 0 102,162 Paved parking
15,994 0 0 0 0 15,994 Roofs

2,453 0 0 0 0 2,453 Unconnected 
roofs

22,052 0 0 0 0 22,052 Woods, Fair
188,903 0 0 0 0 188,903 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 O1 0.00 0.00 110.0 0.0050 0.015 0.0 12.0 0.0
2 1a 20.49 17.94 203.0 0.0126 0.025 0.0 12.0 0.0
3 1b 17.69 14.69 200.0 0.0150 0.025 0.0 15.0 0.0
4 2a 18.94 18.94 54.0 0.0000 0.025 0.0 12.0 0.0
5 2b 18.34 17.78 200.0 0.0028 0.025 0.0 15.0 0.0
6 2c 17.80 12.18 375.0 0.0150 0.025 0.0 15.0 0.0
7 2d 17.29 16.79 100.0 0.0050 0.025 0.0 15.0 0.0



Type III 24-hr  2-yr Rainfall=3.70"Existing Conditions 2015-09-24
  Printed  11/17/2023Prepared by Haley Ward
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=20,120 sf   65.08% Impervious   Runoff Depth=1.58"Subcatchment E1a: PS1a
   Tc=5.0 min   CN=77   Runoff=0.88 cfs  2,650 cf

Runoff Area=27,062 sf   89.28% Impervious   Runoff Depth=2.83"Subcatchment E1b: PS1b
   Tc=5.0 min   CN=92   Runoff=2.07 cfs  6,379 cf

Runoff Area=4,032 sf   99.58% Impervious   Runoff Depth=3.47"Subcatchment E1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.35 cfs  1,165 cf

Runoff Area=8,301 sf   41.78% Impervious   Runoff Depth=0.81"Subcatchment E2a: PS2a
   Tc=5.0 min   CN=64   Runoff=0.16 cfs  559 cf

Runoff Area=16,660 sf   87.98% Impervious   Runoff Depth=2.73"Subcatchment E2b: PS2b
   Tc=5.0 min   CN=91   Runoff=1.24 cfs  3,792 cf

Runoff Area=16,042 sf   92.13% Impervious   Runoff Depth=2.93"Subcatchment E2c: PS2c
   Tc=5.0 min   CN=93   Runoff=1.26 cfs  3,915 cf

Runoff Area=7,341 sf   95.70% Impervious   Runoff Depth=3.14"Subcatchment E2d: PS2d
   Tc=5.0 min   CN=95   Runoff=0.60 cfs  1,918 cf

Runoff Area=9,577 sf   29.98% Impervious   Runoff Depth=0.49"Subcatchment E3: PS3
   Tc=5.0 min   CN=57   Runoff=0.08 cfs  394 cf

Runoff Area=79,768 sf   45.80% Impervious   Runoff Depth=0.86"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=0.93 cfs  5,712 cf

Peak Elev=21.09'   Inflow=0.88 cfs  2,650 cfPond 1a: CB1a
12.0"  Round Culvert  n=0.025  L=203.0'  S=0.0126 '/'   Outflow=0.88 cfs  2,650 cf

Peak Elev=18.74'   Inflow=2.94 cfs  9,029 cfPond 1b: CB1b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0150 '/'   Outflow=2.94 cfs  9,029 cf

Peak Elev=19.94'   Inflow=1.00 cfs  6,271 cfPond 2a: CB2a
12.0"  Round Culvert  n=0.025  L=54.0'  S=0.0000 '/'   Outflow=1.00 cfs  6,271 cf

Peak Elev=19.43'   Inflow=1.58 cfs  10,063 cfPond 2b: CB2b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0028 '/'   Outflow=1.58 cfs  10,063 cf

Peak Elev=18.82'   Inflow=2.83 cfs  13,977 cfPond 2c: CB2c
15.0"  Round Culvert  n=0.025  L=375.0'  S=0.0150 '/'   Outflow=2.83 cfs  13,977 cf

Peak Elev=19.27'   Inflow=3.43 cfs  15,896 cfPond 2d: CB2d
15.0"  Round Culvert  n=0.025  L=100.0'  S=0.0050 '/'   Outflow=3.43 cfs  15,896 cf

   Inflow=3.29 cfs  10,194 cfLink DP1: Drainage System #1
   Primary=3.29 cfs  10,194 cf
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   Inflow=3.50 cfs  16,289 cfLink DP2: Drainage System #2
   Primary=3.50 cfs  16,289 cf

Total Runoff Area = 188,903 sf   Runoff Volume = 26,483 cf   Average Runoff Depth = 1.68"
36.15% Pervious = 68,294 sf     63.85% Impervious = 120,609 sf
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Summary for Subcatchment E1a: PS1a

Runoff = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf,  Depth= 1.58"
     Routed to Pond 1a : CB1a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
4,566 98 Roofs, HSG A
7,025 39 >75% Grass cover, Good, HSG A
8,529 98 Paved parking, HSG A

20,120 77 Weighted Average
7,025 34.92% Pervious Area

13,095 65.08% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1b: PS1b

Runoff = 2.07 cfs @ 12.07 hrs,  Volume= 6,379 cf,  Depth= 2.83"
     Routed to Pond 1b : CB1b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
2,901 39 >75% Grass cover, Good, HSG A
3,319 98 Roofs, HSG A

20,842 98 Paved parking, HSG A
27,062 92 Weighted Average

2,901 10.72% Pervious Area
24,161 89.28% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1c: PS1c

Runoff = 0.35 cfs @ 12.07 hrs,  Volume= 1,165 cf,  Depth= 3.47"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"
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Area (sf) CN Description
17 39 >75% Grass cover, Good, HSG A

4,015 98 Paved parking, HSG A
4,032 98 Weighted Average

17 0.42% Pervious Area
4,015 99.58% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2a: PS2a

Runoff = 0.16 cfs @ 12.09 hrs,  Volume= 559 cf,  Depth= 0.81"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
56 98 Roofs, HSG A

4,833 39 >75% Grass cover, Good, HSG A
3,412 98 Paved parking, HSG A
8,301 64 Weighted Average
4,833 58.22% Pervious Area
3,468 41.78% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2b: PS2b

Runoff = 1.24 cfs @ 12.07 hrs,  Volume= 3,792 cf,  Depth= 2.73"
     Routed to Pond 2b : CB2b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
3,630 98 Roofs, HSG A
2,003 39 >75% Grass cover, Good, HSG A

11,027 98 Paved parking, HSG A
16,660 91 Weighted Average

2,003 12.02% Pervious Area
14,657 87.98% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment E2c: PS2c

Runoff = 1.26 cfs @ 12.07 hrs,  Volume= 3,915 cf,  Depth= 2.93"
     Routed to Pond 2c : CB2c

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
4,423 98 Roofs, HSG A
1,262 39 >75% Grass cover, Good, HSG A

10,357 98 Paved parking, HSG A
16,042 93 Weighted Average

1,262 7.87% Pervious Area
14,780 92.13% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2d: PS2d

Runoff = 0.60 cfs @ 12.07 hrs,  Volume= 1,918 cf,  Depth= 3.14"
     Routed to Pond 2d : CB2d

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
316 39 >75% Grass cover, Good, HSG A

7,025 98 Paved parking, HSG A
7,341 95 Weighted Average

316 4.30% Pervious Area
7,025 95.70% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E3: PS3

Runoff = 0.08 cfs @ 12.11 hrs,  Volume= 394 cf,  Depth= 0.49"
     Routed to Link DP2 : Drainage System #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"
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Area (sf) CN Description
6,706 39 >75% Grass cover, Good, HSG A
2,871 98 Paved parking, HSG A
9,577 57 Weighted Average
6,706 70.02% Pervious Area
2,871 29.98% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment O1: Off-Site

Runoff = 0.93 cfs @ 12.45 hrs,  Volume= 5,712 cf,  Depth= 0.86"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Pond 1a: CB1a

[57] Hint: Peaked at 21.09' (Flood elevation advised)

Inflow Area = 20,120 sf, 65.08% Impervious,  Inflow Depth = 1.58"    for  2-yr event
Inflow = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf
Outflow = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf
     Routed to Pond 1b : CB1b
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Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.09' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 20.49' 12.0"  Round CMP_Round  12"   

L= 203.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.49' / 17.94'   S= 0.0126 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.88 cfs @ 12.08 hrs  HW=21.09'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 0.88 cfs @ 2.53 fps)

Summary for Pond 1b: CB1b

[57] Hint: Peaked at 18.74' (Flood elevation advised)
[79] Warning: Submerged Pond 1a Primary device # 1 OUTLET by 0.80'

Inflow Area = 47,182 sf, 78.96% Impervious,  Inflow Depth = 2.30"    for  2-yr event
Inflow = 2.94 cfs @ 12.07 hrs,  Volume= 9,029 cf
Outflow = 2.94 cfs @ 12.07 hrs,  Volume= 9,029 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.94 cfs @ 12.07 hrs,  Volume= 9,029 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.74' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.69' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.69' / 14.69'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.94 cfs @ 12.07 hrs  HW=18.74'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 2.94 cfs @ 3.62 fps)

Summary for Pond 2a: CB2a

[57] Hint: Peaked at 19.94' (Flood elevation advised)

Inflow Area = 88,069 sf, 45.42% Impervious,  Inflow Depth = 0.85"    for  2-yr event
Inflow = 1.00 cfs @ 12.42 hrs,  Volume= 6,271 cf
Outflow = 1.00 cfs @ 12.42 hrs,  Volume= 6,271 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.00 cfs @ 12.42 hrs,  Volume= 6,271 cf
     Routed to Pond 2b : CB2b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.94' @ 12.42 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.94' 12.0"  Round CMP_Round  12"   

L= 54.0'   CMP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 18.94' / 18.94'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.00 cfs @ 12.42 hrs  HW=19.93'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 1.00 cfs @ 1.58 fps)

Summary for Pond 2b: CB2b

[57] Hint: Peaked at 19.43' (Flood elevation advised)
[79] Warning: Submerged Pond 2a Primary device # 1 by 0.49'

Inflow Area = 104,729 sf, 52.19% Impervious,  Inflow Depth = 1.15"    for  2-yr event
Inflow = 1.58 cfs @ 12.08 hrs,  Volume= 10,063 cf
Outflow = 1.58 cfs @ 12.08 hrs,  Volume= 10,063 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.58 cfs @ 12.08 hrs,  Volume= 10,063 cf
     Routed to Pond 2c : CB2c

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.43' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.34' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.34' / 17.78'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.58 cfs @ 12.08 hrs  HW=19.43'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 1.58 cfs @ 1.85 fps)

Summary for Pond 2c: CB2c

[57] Hint: Peaked at 18.82' (Flood elevation advised)
[79] Warning: Submerged Pond 2b Primary device # 1 INLET by 0.48'

Inflow Area = 120,771 sf, 57.50% Impervious,  Inflow Depth = 1.39"    for  2-yr event
Inflow = 2.83 cfs @ 12.08 hrs,  Volume= 13,977 cf
Outflow = 2.83 cfs @ 12.08 hrs,  Volume= 13,977 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.83 cfs @ 12.08 hrs,  Volume= 13,977 cf
     Routed to Pond 2d : CB2d

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.82' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.80' 15.0"  Round CMP_Round  15"   

L= 375.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.80' / 12.18'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.83 cfs @ 12.08 hrs  HW=18.82'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 2.83 cfs @ 3.60 fps)
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Summary for Pond 2d: CB2d

[57] Hint: Peaked at 19.27' (Flood elevation advised)
[81] Warning: Exceeded Pond 2c by 0.45' @ 12.07 hrs

Inflow Area = 128,112 sf, 59.69% Impervious,  Inflow Depth = 1.49"    for  2-yr event
Inflow = 3.43 cfs @ 12.07 hrs,  Volume= 15,896 cf
Outflow = 3.43 cfs @ 12.07 hrs,  Volume= 15,896 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.43 cfs @ 12.07 hrs,  Volume= 15,896 cf
     Routed to Link DP2 : Drainage System #2

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.27' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.29' 15.0"  Round CMP_Round  15"   

L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.29' / 16.79'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.42 cfs @ 12.07 hrs  HW=19.26'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 3.42 cfs @ 2.79 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 51,214 sf, 80.59% Impervious,  Inflow Depth = 2.39"    for  2-yr event
Inflow = 3.29 cfs @ 12.07 hrs,  Volume= 10,194 cf
Primary = 3.29 cfs @ 12.07 hrs,  Volume= 10,194 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2

Inflow Area = 137,689 sf, 57.62% Impervious,  Inflow Depth = 1.42"    for  2-yr event
Inflow = 3.50 cfs @ 12.08 hrs,  Volume= 16,289 cf
Primary = 3.50 cfs @ 12.08 hrs,  Volume= 16,289 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=20,120 sf   65.08% Impervious   Runoff Depth=3.15"Subcatchment E1a: PS1a
   Tc=5.0 min   CN=77   Runoff=1.77 cfs  5,281 cf

Runoff Area=27,062 sf   89.28% Impervious   Runoff Depth=4.70"Subcatchment E1b: PS1b
   Tc=5.0 min   CN=92   Runoff=3.34 cfs  10,591 cf

Runoff Area=4,032 sf   99.58% Impervious   Runoff Depth=5.38"Subcatchment E1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.53 cfs  1,808 cf

Runoff Area=8,301 sf   41.78% Impervious   Runoff Depth=2.00"Subcatchment E2a: PS2a
   Tc=5.0 min   CN=64   Runoff=0.45 cfs  1,381 cf

Runoff Area=16,660 sf   87.98% Impervious   Runoff Depth=4.59"Subcatchment E2b: PS2b
   Tc=5.0 min   CN=91   Runoff=2.02 cfs  6,367 cf

Runoff Area=16,042 sf   92.13% Impervious   Runoff Depth=4.81"Subcatchment E2c: PS2c
   Tc=5.0 min   CN=93   Runoff=2.01 cfs  6,427 cf

Runoff Area=7,341 sf   95.70% Impervious   Runoff Depth=5.03"Subcatchment E2d: PS2d
   Tc=5.0 min   CN=95   Runoff=0.94 cfs  3,080 cf

Runoff Area=9,577 sf   29.98% Impervious   Runoff Depth=1.45"Subcatchment E3: PS3
   Tc=5.0 min   CN=57   Runoff=0.35 cfs  1,157 cf

Runoff Area=79,768 sf   45.80% Impervious   Runoff Depth=2.08"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=2.53 cfs  13,820 cf

Peak Elev=21.43'   Inflow=1.77 cfs  5,281 cfPond 1a: CB1a
12.0"  Round Culvert  n=0.025  L=203.0'  S=0.0126 '/'   Outflow=1.77 cfs  5,281 cf

Peak Elev=20.98'   Inflow=5.10 cfs  15,872 cfPond 1b: CB1b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0150 '/'   Outflow=5.10 cfs  15,872 cf

Peak Elev=21.35'   Inflow=2.69 cfs  15,201 cfPond 2a: CB2a
12.0"  Round Culvert  n=0.025  L=54.0'  S=0.0000 '/'   Outflow=2.69 cfs  15,201 cf

Peak Elev=21.17'   Inflow=3.32 cfs  21,567 cfPond 2b: CB2b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0028 '/'   Outflow=3.32 cfs  21,567 cf

Peak Elev=23.28'   Inflow=5.31 cfs  27,995 cfPond 2c: CB2c
15.0"  Round Culvert  n=0.025  L=375.0'  S=0.0150 '/'   Outflow=5.31 cfs  27,995 cf

Peak Elev=22.12'   Inflow=6.25 cfs  31,074 cfPond 2d: CB2d
15.0"  Round Culvert  n=0.025  L=100.0'  S=0.0050 '/'   Outflow=6.25 cfs  31,074 cf

   Inflow=5.63 cfs  17,680 cfLink DP1: Drainage System #1
   Primary=5.63 cfs  17,680 cf
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   Inflow=6.59 cfs  32,232 cfLink DP2: Drainage System #2
   Primary=6.59 cfs  32,232 cf

Total Runoff Area = 188,903 sf   Runoff Volume = 49,912 cf   Average Runoff Depth = 3.17"
36.15% Pervious = 68,294 sf     63.85% Impervious = 120,609 sf
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Summary for Subcatchment E1a: PS1a

Runoff = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf,  Depth= 3.15"
     Routed to Pond 1a : CB1a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
4,566 98 Roofs, HSG A
7,025 39 >75% Grass cover, Good, HSG A
8,529 98 Paved parking, HSG A

20,120 77 Weighted Average
7,025 34.92% Pervious Area

13,095 65.08% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1b: PS1b

Runoff = 3.34 cfs @ 12.07 hrs,  Volume= 10,591 cf,  Depth= 4.70"
     Routed to Pond 1b : CB1b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
2,901 39 >75% Grass cover, Good, HSG A
3,319 98 Roofs, HSG A

20,842 98 Paved parking, HSG A
27,062 92 Weighted Average

2,901 10.72% Pervious Area
24,161 89.28% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1c: PS1c

Runoff = 0.53 cfs @ 12.07 hrs,  Volume= 1,808 cf,  Depth= 5.38"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"
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Area (sf) CN Description
17 39 >75% Grass cover, Good, HSG A

4,015 98 Paved parking, HSG A
4,032 98 Weighted Average

17 0.42% Pervious Area
4,015 99.58% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2a: PS2a

Runoff = 0.45 cfs @ 12.08 hrs,  Volume= 1,381 cf,  Depth= 2.00"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
56 98 Roofs, HSG A

4,833 39 >75% Grass cover, Good, HSG A
3,412 98 Paved parking, HSG A
8,301 64 Weighted Average
4,833 58.22% Pervious Area
3,468 41.78% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2b: PS2b

Runoff = 2.02 cfs @ 12.07 hrs,  Volume= 6,367 cf,  Depth= 4.59"
     Routed to Pond 2b : CB2b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
3,630 98 Roofs, HSG A
2,003 39 >75% Grass cover, Good, HSG A

11,027 98 Paved parking, HSG A
16,660 91 Weighted Average

2,003 12.02% Pervious Area
14,657 87.98% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment E2c: PS2c

Runoff = 2.01 cfs @ 12.07 hrs,  Volume= 6,427 cf,  Depth= 4.81"
     Routed to Pond 2c : CB2c

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
4,423 98 Roofs, HSG A
1,262 39 >75% Grass cover, Good, HSG A

10,357 98 Paved parking, HSG A
16,042 93 Weighted Average

1,262 7.87% Pervious Area
14,780 92.13% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2d: PS2d

Runoff = 0.94 cfs @ 12.07 hrs,  Volume= 3,080 cf,  Depth= 5.03"
     Routed to Pond 2d : CB2d

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
316 39 >75% Grass cover, Good, HSG A

7,025 98 Paved parking, HSG A
7,341 95 Weighted Average

316 4.30% Pervious Area
7,025 95.70% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E3: PS3

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 1,157 cf,  Depth= 1.45"
     Routed to Link DP2 : Drainage System #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"
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Area (sf) CN Description
6,706 39 >75% Grass cover, Good, HSG A
2,871 98 Paved parking, HSG A
9,577 57 Weighted Average
6,706 70.02% Pervious Area
2,871 29.98% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment O1: Off-Site

[47] Hint: Peak is 116% of capacity of segment #3

Runoff = 2.53 cfs @ 12.42 hrs,  Volume= 13,820 cf,  Depth= 2.08"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Pond 1a: CB1a

[57] Hint: Peaked at 21.43' (Flood elevation advised)
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Inflow Area = 20,120 sf, 65.08% Impervious,  Inflow Depth = 3.15"    for  10-yr event
Inflow = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf
Outflow = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf
     Routed to Pond 1b : CB1b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.43' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 20.49' 12.0"  Round CMP_Round  12"   

L= 203.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.49' / 17.94'   S= 0.0126 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.76 cfs @ 12.07 hrs  HW=21.43'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 1.76 cfs @ 2.98 fps)

Summary for Pond 1b: CB1b

[57] Hint: Peaked at 20.98' (Flood elevation advised)
[79] Warning: Submerged Pond 1a Primary device # 1 INLET by 0.48'

Inflow Area = 47,182 sf, 78.96% Impervious,  Inflow Depth = 4.04"    for  10-yr event
Inflow = 5.10 cfs @ 12.07 hrs,  Volume= 15,872 cf
Outflow = 5.10 cfs @ 12.07 hrs,  Volume= 15,872 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.10 cfs @ 12.07 hrs,  Volume= 15,872 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.98' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.69' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.69' / 14.69'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.10 cfs @ 12.07 hrs  HW=20.96'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 5.10 cfs @ 4.15 fps)

Summary for Pond 2a: CB2a

[57] Hint: Peaked at 21.35' (Flood elevation advised)

Inflow Area = 88,069 sf, 45.42% Impervious,  Inflow Depth = 2.07"    for  10-yr event
Inflow = 2.69 cfs @ 12.39 hrs,  Volume= 15,201 cf
Outflow = 2.69 cfs @ 12.39 hrs,  Volume= 15,201 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.69 cfs @ 12.39 hrs,  Volume= 15,201 cf
     Routed to Pond 2b : CB2b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 21.35' @ 12.39 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.94' 12.0"  Round CMP_Round  12"   

L= 54.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.94' / 18.94'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.69 cfs @ 12.39 hrs  HW=21.35'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 2.69 cfs @ 3.42 fps)

Summary for Pond 2b: CB2b

[57] Hint: Peaked at 21.17' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 1.00' @ 12.07 hrs

Inflow Area = 104,729 sf, 52.19% Impervious,  Inflow Depth = 2.47"    for  10-yr event
Inflow = 3.32 cfs @ 12.09 hrs,  Volume= 21,567 cf
Outflow = 3.32 cfs @ 12.09 hrs,  Volume= 21,567 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.32 cfs @ 12.09 hrs,  Volume= 21,567 cf
     Routed to Pond 2c : CB2c

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.17' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.34' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.34' / 17.78'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.32 cfs @ 12.09 hrs  HW=21.16'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 3.32 cfs @ 2.71 fps)

Summary for Pond 2c: CB2c

[57] Hint: Peaked at 23.28' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 2.11' @ 12.08 hrs

Inflow Area = 120,771 sf, 57.50% Impervious,  Inflow Depth = 2.78"    for  10-yr event
Inflow = 5.31 cfs @ 12.08 hrs,  Volume= 27,995 cf
Outflow = 5.31 cfs @ 12.08 hrs,  Volume= 27,995 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.31 cfs @ 12.08 hrs,  Volume= 27,995 cf
     Routed to Pond 2d : CB2d

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 23.28' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.80' 15.0"  Round CMP_Round  15"   

L= 375.0'   CMP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 17.80' / 12.18'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.31 cfs @ 12.08 hrs  HW=23.26'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 5.31 cfs @ 4.32 fps)

Summary for Pond 2d: CB2d

[57] Hint: Peaked at 22.12' (Flood elevation advised)
[81] Warning: Exceeded Pond 2c by 1.36' @ 12.02 hrs

Inflow Area = 128,112 sf, 59.69% Impervious,  Inflow Depth = 2.91"    for  10-yr event
Inflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,074 cf
Outflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,074 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.25 cfs @ 12.08 hrs,  Volume= 31,074 cf
     Routed to Link DP2 : Drainage System #2

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 22.12' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.29' 15.0"  Round CMP_Round  15"   

L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.29' / 16.79'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.24 cfs @ 12.08 hrs  HW=22.10'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 6.24 cfs @ 5.08 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 51,214 sf, 80.59% Impervious,  Inflow Depth = 4.14"    for  10-yr event
Inflow = 5.63 cfs @ 12.07 hrs,  Volume= 17,680 cf
Primary = 5.63 cfs @ 12.07 hrs,  Volume= 17,680 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2

Inflow Area = 137,689 sf, 57.62% Impervious,  Inflow Depth = 2.81"    for  10-yr event
Inflow = 6.59 cfs @ 12.08 hrs,  Volume= 32,232 cf
Primary = 6.59 cfs @ 12.08 hrs,  Volume= 32,232 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=20,120 sf   65.08% Impervious   Runoff Depth=4.48"Subcatchment E1a: PS1a
   Tc=5.0 min   CN=77   Runoff=2.51 cfs  7,516 cf

Runoff Area=27,062 sf   89.28% Impervious   Runoff Depth=6.18"Subcatchment E1b: PS1b
   Tc=5.0 min   CN=92   Runoff=4.32 cfs  13,944 cf

Runoff Area=4,032 sf   99.58% Impervious   Runoff Depth=6.89"Subcatchment E1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.67 cfs  2,315 cf

Runoff Area=8,301 sf   41.78% Impervious   Runoff Depth=3.10"Subcatchment E2a: PS2a
   Tc=5.0 min   CN=64   Runoff=0.71 cfs  2,145 cf

Runoff Area=16,660 sf   87.98% Impervious   Runoff Depth=6.07"Subcatchment E2b: PS2b
   Tc=5.0 min   CN=91   Runoff=2.63 cfs  8,423 cf

Runoff Area=16,042 sf   92.13% Impervious   Runoff Depth=6.30"Subcatchment E2c: PS2c
   Tc=5.0 min   CN=93   Runoff=2.59 cfs  8,422 cf

Runoff Area=7,341 sf   95.70% Impervious   Runoff Depth=6.54"Subcatchment E2d: PS2d
   Tc=5.0 min   CN=95   Runoff=1.20 cfs  3,998 cf

Runoff Area=9,577 sf   29.98% Impervious   Runoff Depth=2.40"Subcatchment E3: PS3
   Tc=5.0 min   CN=57   Runoff=0.61 cfs  1,916 cf

Runoff Area=79,768 sf   45.80% Impervious   Runoff Depth=3.20"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=3.99 cfs  21,294 cf

Peak Elev=22.91'   Inflow=2.51 cfs  7,516 cfPond 1a: CB1a
12.0"  Round Culvert  n=0.025  L=203.0'  S=0.0126 '/'   Outflow=2.51 cfs  7,516 cf

Peak Elev=24.96'   Inflow=6.83 cfs  21,460 cfPond 1b: CB1b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0150 '/'   Outflow=6.83 cfs  21,460 cf

Peak Elev=23.45'   Inflow=4.23 cfs  23,439 cfPond 2a: CB2a
12.0"  Round Culvert  n=0.025  L=54.0'  S=0.0000 '/'   Outflow=4.23 cfs  23,439 cf

Peak Elev=23.96'   Inflow=5.05 cfs  31,862 cfPond 2b: CB2b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0028 '/'   Outflow=5.05 cfs  31,862 cf

Peak Elev=32.62'   Inflow=7.42 cfs  40,284 cfPond 2c: CB2c
15.0"  Round Culvert  n=0.025  L=375.0'  S=0.0150 '/'   Outflow=7.42 cfs  40,284 cf

Peak Elev=25.78'   Inflow=8.61 cfs  44,282 cfPond 2d: CB2d
15.0"  Round Culvert  n=0.025  L=100.0'  S=0.0050 '/'   Outflow=8.61 cfs  44,282 cf

   Inflow=7.50 cfs  23,776 cfLink DP1: Drainage System #1
   Primary=7.50 cfs  23,776 cf
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   Inflow=9.22 cfs  46,197 cfLink DP2: Drainage System #2
   Primary=9.22 cfs  46,197 cf

Total Runoff Area = 188,903 sf   Runoff Volume = 69,973 cf   Average Runoff Depth = 4.44"
36.15% Pervious = 68,294 sf     63.85% Impervious = 120,609 sf
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Summary for Subcatchment E1a: PS1a

Runoff = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf,  Depth= 4.48"
     Routed to Pond 1a : CB1a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
4,566 98 Roofs, HSG A
7,025 39 >75% Grass cover, Good, HSG A
8,529 98 Paved parking, HSG A

20,120 77 Weighted Average
7,025 34.92% Pervious Area

13,095 65.08% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1b: PS1b

Runoff = 4.32 cfs @ 12.07 hrs,  Volume= 13,944 cf,  Depth= 6.18"
     Routed to Pond 1b : CB1b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
2,901 39 >75% Grass cover, Good, HSG A
3,319 98 Roofs, HSG A

20,842 98 Paved parking, HSG A
27,062 92 Weighted Average

2,901 10.72% Pervious Area
24,161 89.28% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1c: PS1c

Runoff = 0.67 cfs @ 12.07 hrs,  Volume= 2,315 cf,  Depth= 6.89"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"
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Area (sf) CN Description
17 39 >75% Grass cover, Good, HSG A

4,015 98 Paved parking, HSG A
4,032 98 Weighted Average

17 0.42% Pervious Area
4,015 99.58% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2a: PS2a

Runoff = 0.71 cfs @ 12.08 hrs,  Volume= 2,145 cf,  Depth= 3.10"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
56 98 Roofs, HSG A

4,833 39 >75% Grass cover, Good, HSG A
3,412 98 Paved parking, HSG A
8,301 64 Weighted Average
4,833 58.22% Pervious Area
3,468 41.78% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2b: PS2b

Runoff = 2.63 cfs @ 12.07 hrs,  Volume= 8,423 cf,  Depth= 6.07"
     Routed to Pond 2b : CB2b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
3,630 98 Roofs, HSG A
2,003 39 >75% Grass cover, Good, HSG A

11,027 98 Paved parking, HSG A
16,660 91 Weighted Average

2,003 12.02% Pervious Area
14,657 87.98% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment E2c: PS2c

Runoff = 2.59 cfs @ 12.07 hrs,  Volume= 8,422 cf,  Depth= 6.30"
     Routed to Pond 2c : CB2c

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
4,423 98 Roofs, HSG A
1,262 39 >75% Grass cover, Good, HSG A

10,357 98 Paved parking, HSG A
16,042 93 Weighted Average

1,262 7.87% Pervious Area
14,780 92.13% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2d: PS2d

Runoff = 1.20 cfs @ 12.07 hrs,  Volume= 3,998 cf,  Depth= 6.54"
     Routed to Pond 2d : CB2d

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
316 39 >75% Grass cover, Good, HSG A

7,025 98 Paved parking, HSG A
7,341 95 Weighted Average

316 4.30% Pervious Area
7,025 95.70% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E3: PS3

Runoff = 0.61 cfs @ 12.08 hrs,  Volume= 1,916 cf,  Depth= 2.40"
     Routed to Link DP2 : Drainage System #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"
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Area (sf) CN Description
6,706 39 >75% Grass cover, Good, HSG A
2,871 98 Paved parking, HSG A
9,577 57 Weighted Average
6,706 70.02% Pervious Area
2,871 29.98% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment O1: Off-Site

[47] Hint: Peak is 183% of capacity of segment #3

Runoff = 3.99 cfs @ 12.39 hrs,  Volume= 21,294 cf,  Depth= 3.20"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Pond 1a: CB1a

[57] Hint: Peaked at 22.91' (Flood elevation advised)
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Inflow Area = 20,120 sf, 65.08% Impervious,  Inflow Depth = 4.48"    for  25-yr event
Inflow = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf
Outflow = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf
     Routed to Pond 1b : CB1b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 22.91' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 20.49' 12.0"  Round CMP_Round  12"   

L= 203.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.49' / 17.94'   S= 0.0126 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.50 cfs @ 12.07 hrs  HW=22.89'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 2.50 cfs @ 3.19 fps)

Summary for Pond 1b: CB1b

[57] Hint: Peaked at 24.96' (Flood elevation advised)
[81] Warning: Exceeded Pond 1a by 2.06' @ 12.07 hrs

Inflow Area = 47,182 sf, 78.96% Impervious,  Inflow Depth = 5.46"    for  25-yr event
Inflow = 6.83 cfs @ 12.07 hrs,  Volume= 21,460 cf
Outflow = 6.83 cfs @ 12.07 hrs,  Volume= 21,460 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.83 cfs @ 12.07 hrs,  Volume= 21,460 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 24.96' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.69' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.69' / 14.69'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.82 cfs @ 12.07 hrs  HW=24.94'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 6.82 cfs @ 5.56 fps)

Summary for Pond 2a: CB2a

[57] Hint: Peaked at 23.45' (Flood elevation advised)

Inflow Area = 88,069 sf, 45.42% Impervious,  Inflow Depth = 3.19"    for  25-yr event
Inflow = 4.23 cfs @ 12.39 hrs,  Volume= 23,439 cf
Outflow = 4.23 cfs @ 12.39 hrs,  Volume= 23,439 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.23 cfs @ 12.39 hrs,  Volume= 23,439 cf
     Routed to Pond 2b : CB2b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 23.45' @ 12.39 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.94' 12.0"  Round CMP_Round  12"   

L= 54.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.94' / 18.94'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.23 cfs @ 12.39 hrs  HW=23.44'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 4.23 cfs @ 5.39 fps)

Summary for Pond 2b: CB2b

[57] Hint: Peaked at 23.96' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 2.66' @ 12.08 hrs

Inflow Area = 104,729 sf, 52.19% Impervious,  Inflow Depth = 3.65"    for  25-yr event
Inflow = 5.05 cfs @ 12.36 hrs,  Volume= 31,862 cf
Outflow = 5.05 cfs @ 12.36 hrs,  Volume= 31,862 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.05 cfs @ 12.36 hrs,  Volume= 31,862 cf
     Routed to Pond 2c : CB2c

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 23.96' @ 12.36 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.34' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.34' / 17.78'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.05 cfs @ 12.36 hrs  HW=23.96'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 5.05 cfs @ 4.11 fps)

Summary for Pond 2c: CB2c

[57] Hint: Peaked at 32.62' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 9.04' @ 12.08 hrs

Inflow Area = 120,771 sf, 57.50% Impervious,  Inflow Depth = 4.00"    for  25-yr event
Inflow = 7.42 cfs @ 12.08 hrs,  Volume= 40,284 cf
Outflow = 7.42 cfs @ 12.08 hrs,  Volume= 40,284 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.42 cfs @ 12.08 hrs,  Volume= 40,284 cf
     Routed to Pond 2d : CB2d

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 32.62' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.80' 15.0"  Round CMP_Round  15"   

L= 375.0'   CMP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 17.80' / 12.18'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.41 cfs @ 12.08 hrs  HW=32.60'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 7.41 cfs @ 6.04 fps)

Summary for Pond 2d: CB2d

[57] Hint: Peaked at 25.78' (Flood elevation advised)
[81] Warning: Exceeded Pond 2c by 1.35' @ 11.98 hrs

Inflow Area = 128,112 sf, 59.69% Impervious,  Inflow Depth = 4.15"    for  25-yr event
Inflow = 8.61 cfs @ 12.08 hrs,  Volume= 44,282 cf
Outflow = 8.61 cfs @ 12.08 hrs,  Volume= 44,282 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.61 cfs @ 12.08 hrs,  Volume= 44,282 cf
     Routed to Link DP2 : Drainage System #2

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 25.78' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.29' 15.0"  Round CMP_Round  15"   

L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.29' / 16.79'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=8.60 cfs @ 12.08 hrs  HW=25.76'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 8.60 cfs @ 7.01 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 51,214 sf, 80.59% Impervious,  Inflow Depth = 5.57"    for  25-yr event
Inflow = 7.50 cfs @ 12.07 hrs,  Volume= 23,776 cf
Primary = 7.50 cfs @ 12.07 hrs,  Volume= 23,776 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2

Inflow Area = 137,689 sf, 57.62% Impervious,  Inflow Depth = 4.03"    for  25-yr event
Inflow = 9.22 cfs @ 12.08 hrs,  Volume= 46,197 cf
Primary = 9.22 cfs @ 12.08 hrs,  Volume= 46,197 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=20,120 sf   65.08% Impervious   Runoff Depth=5.76"Subcatchment E1a: PS1a
   Tc=5.0 min   CN=77   Runoff=3.20 cfs  9,662 cf

Runoff Area=27,062 sf   89.28% Impervious   Runoff Depth=7.57"Subcatchment E1b: PS1b
   Tc=5.0 min   CN=92   Runoff=5.23 cfs  17,068 cf

Runoff Area=4,032 sf   99.58% Impervious   Runoff Depth=8.29"Subcatchment E1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.80 cfs  2,785 cf

Runoff Area=8,301 sf   41.78% Impervious   Runoff Depth=4.21"Subcatchment E2a: PS2a
   Tc=5.0 min   CN=64   Runoff=0.97 cfs  2,911 cf

Runoff Area=16,660 sf   87.98% Impervious   Runoff Depth=7.45"Subcatchment E2b: PS2b
   Tc=5.0 min   CN=91   Runoff=3.20 cfs  10,340 cf

Runoff Area=16,042 sf   92.13% Impervious   Runoff Depth=7.69"Subcatchment E2c: PS2c
   Tc=5.0 min   CN=93   Runoff=3.12 cfs  10,279 cf

Runoff Area=7,341 sf   95.70% Impervious   Runoff Depth=7.93"Subcatchment E2d: PS2d
   Tc=5.0 min   CN=95   Runoff=1.45 cfs  4,851 cf

Runoff Area=9,577 sf   29.98% Impervious   Runoff Depth=3.38"Subcatchment E3: PS3
   Tc=5.0 min   CN=57   Runoff=0.89 cfs  2,701 cf

Runoff Area=79,768 sf   45.80% Impervious   Runoff Depth=4.33"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=5.43 cfs  28,763 cf

Peak Elev=25.41'   Inflow=3.20 cfs  9,662 cfPond 1a: CB1a
12.0"  Round Culvert  n=0.025  L=203.0'  S=0.0126 '/'   Outflow=3.20 cfs  9,662 cf

Peak Elev=29.69'   Inflow=8.43 cfs  26,730 cfPond 1b: CB1b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0150 '/'   Outflow=8.43 cfs  26,730 cf

Peak Elev=26.44'   Inflow=5.76 cfs  31,674 cfPond 2a: CB2a
12.0"  Round Culvert  n=0.025  L=54.0'  S=0.0000 '/'   Outflow=5.76 cfs  31,674 cf

Peak Elev=27.87'   Inflow=6.76 cfs  42,014 cfPond 2b: CB2b
15.0"  Round Culvert  n=0.025  L=200.0'  S=0.0028 '/'   Outflow=6.76 cfs  42,014 cf

Peak Elev=44.52'   Inflow=9.44 cfs  52,293 cfPond 2c: CB2c
15.0"  Round Culvert  n=0.025  L=375.0'  S=0.0150 '/'   Outflow=9.44 cfs  52,293 cf

Peak Elev=30.39'   Inflow=10.88 cfs  57,144 cfPond 2d: CB2d
15.0"  Round Culvert  n=0.025  L=100.0'  S=0.0050 '/'   Outflow=10.88 cfs  57,144 cf

   Inflow=9.24 cfs  29,516 cfLink DP1: Drainage System #1
   Primary=9.24 cfs  29,516 cf
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   Inflow=11.76 cfs  59,845 cfLink DP2: Drainage System #2
   Primary=11.76 cfs  59,845 cf

Total Runoff Area = 188,903 sf   Runoff Volume = 89,361 cf   Average Runoff Depth = 5.68"
36.15% Pervious = 68,294 sf     63.85% Impervious = 120,609 sf
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Summary for Subcatchment E1a: PS1a

Runoff = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf,  Depth= 5.76"
     Routed to Pond 1a : CB1a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
4,566 98 Roofs, HSG A
7,025 39 >75% Grass cover, Good, HSG A
8,529 98 Paved parking, HSG A

20,120 77 Weighted Average
7,025 34.92% Pervious Area

13,095 65.08% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1b: PS1b

Runoff = 5.23 cfs @ 12.07 hrs,  Volume= 17,068 cf,  Depth= 7.57"
     Routed to Pond 1b : CB1b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
2,901 39 >75% Grass cover, Good, HSG A
3,319 98 Roofs, HSG A

20,842 98 Paved parking, HSG A
27,062 92 Weighted Average

2,901 10.72% Pervious Area
24,161 89.28% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E1c: PS1c

Runoff = 0.80 cfs @ 12.07 hrs,  Volume= 2,785 cf,  Depth= 8.29"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"
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Area (sf) CN Description
17 39 >75% Grass cover, Good, HSG A

4,015 98 Paved parking, HSG A
4,032 98 Weighted Average

17 0.42% Pervious Area
4,015 99.58% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2a: PS2a

Runoff = 0.97 cfs @ 12.08 hrs,  Volume= 2,911 cf,  Depth= 4.21"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
56 98 Roofs, HSG A

4,833 39 >75% Grass cover, Good, HSG A
3,412 98 Paved parking, HSG A
8,301 64 Weighted Average
4,833 58.22% Pervious Area
3,468 41.78% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2b: PS2b

Runoff = 3.20 cfs @ 12.07 hrs,  Volume= 10,340 cf,  Depth= 7.45"
     Routed to Pond 2b : CB2b

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
3,630 98 Roofs, HSG A
2,003 39 >75% Grass cover, Good, HSG A

11,027 98 Paved parking, HSG A
16,660 91 Weighted Average

2,003 12.02% Pervious Area
14,657 87.98% Impervious Area



Type III 24-hr  50-yr Rainfall=8.53"Existing Conditions 2015-09-24
  Printed  11/17/2023Prepared by Haley Ward

Page 39HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

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

5.0 Direct Entry, 

Summary for Subcatchment E2c: PS2c

Runoff = 3.12 cfs @ 12.07 hrs,  Volume= 10,279 cf,  Depth= 7.69"
     Routed to Pond 2c : CB2c

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
4,423 98 Roofs, HSG A
1,262 39 >75% Grass cover, Good, HSG A

10,357 98 Paved parking, HSG A
16,042 93 Weighted Average

1,262 7.87% Pervious Area
14,780 92.13% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2d: PS2d

Runoff = 1.45 cfs @ 12.07 hrs,  Volume= 4,851 cf,  Depth= 7.93"
     Routed to Pond 2d : CB2d

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
316 39 >75% Grass cover, Good, HSG A

7,025 98 Paved parking, HSG A
7,341 95 Weighted Average

316 4.30% Pervious Area
7,025 95.70% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E3: PS3

Runoff = 0.89 cfs @ 12.08 hrs,  Volume= 2,701 cf,  Depth= 3.38"
     Routed to Link DP2 : Drainage System #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"
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Area (sf) CN Description
6,706 39 >75% Grass cover, Good, HSG A
2,871 98 Paved parking, HSG A
9,577 57 Weighted Average
6,706 70.02% Pervious Area
2,871 29.98% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment O1: Off-Site

[47] Hint: Peak is 249% of capacity of segment #3

Runoff = 5.43 cfs @ 12.39 hrs,  Volume= 28,763 cf,  Depth= 4.33"
     Routed to Pond 2a : CB2a

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Pond 1a: CB1a

[57] Hint: Peaked at 25.41' (Flood elevation advised)
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Inflow Area = 20,120 sf, 65.08% Impervious,  Inflow Depth = 5.76"    for  50-yr event
Inflow = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf
Outflow = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf
     Routed to Pond 1b : CB1b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 25.41' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 20.49' 12.0"  Round CMP_Round  12"   

L= 203.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 20.49' / 17.94'   S= 0.0126 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.19 cfs @ 12.07 hrs  HW=25.38'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 3.19 cfs @ 4.07 fps)

Summary for Pond 1b: CB1b

[57] Hint: Peaked at 29.69' (Flood elevation advised)
[81] Warning: Exceeded Pond 1a by 4.29' @ 12.07 hrs

Inflow Area = 47,182 sf, 78.96% Impervious,  Inflow Depth = 6.80"    for  50-yr event
Inflow = 8.43 cfs @ 12.07 hrs,  Volume= 26,730 cf
Outflow = 8.43 cfs @ 12.07 hrs,  Volume= 26,730 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.43 cfs @ 12.07 hrs,  Volume= 26,730 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 29.69' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.69' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.69' / 14.69'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=8.42 cfs @ 12.07 hrs  HW=29.66'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 8.42 cfs @ 6.87 fps)

Summary for Pond 2a: CB2a

[57] Hint: Peaked at 26.44' (Flood elevation advised)

Inflow Area = 88,069 sf, 45.42% Impervious,  Inflow Depth = 4.32"    for  50-yr event
Inflow = 5.76 cfs @ 12.37 hrs,  Volume= 31,674 cf
Outflow = 5.76 cfs @ 12.37 hrs,  Volume= 31,674 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.76 cfs @ 12.37 hrs,  Volume= 31,674 cf
     Routed to Pond 2b : CB2b

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 26.44' @ 12.37 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.94' 12.0"  Round CMP_Round  12"   

L= 54.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.94' / 18.94'   S= 0.0000 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.76 cfs @ 12.37 hrs  HW=26.44'   (Free Discharge)
1=CMP_Round  12"  (Barrel Controls 5.76 cfs @ 7.34 fps)

Summary for Pond 2b: CB2b

[57] Hint: Peaked at 27.87' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 4.90' @ 12.08 hrs

Inflow Area = 104,729 sf, 52.19% Impervious,  Inflow Depth = 4.81"    for  50-yr event
Inflow = 6.76 cfs @ 12.36 hrs,  Volume= 42,014 cf
Outflow = 6.76 cfs @ 12.36 hrs,  Volume= 42,014 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.76 cfs @ 12.36 hrs,  Volume= 42,014 cf
     Routed to Pond 2c : CB2c

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 27.87' @ 12.36 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.34' 15.0"  Round CMP_Round  15"   

L= 200.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.34' / 17.78'   S= 0.0028 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.76 cfs @ 12.36 hrs  HW=27.86'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 6.76 cfs @ 5.51 fps)

Summary for Pond 2c: CB2c

[57] Hint: Peaked at 44.52' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 17.71' @ 12.08 hrs

Inflow Area = 120,771 sf, 57.50% Impervious,  Inflow Depth = 5.20"    for  50-yr event
Inflow = 9.44 cfs @ 12.08 hrs,  Volume= 52,293 cf
Outflow = 9.44 cfs @ 12.08 hrs,  Volume= 52,293 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.44 cfs @ 12.08 hrs,  Volume= 52,293 cf
     Routed to Pond 2d : CB2d

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 44.52' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.80' 15.0"  Round CMP_Round  15"   

L= 375.0'   CMP, square edge headwall,  Ke= 0.500   
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Inlet / Outlet Invert= 17.80' / 12.18'   S= 0.0150 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=9.44 cfs @ 12.08 hrs  HW=44.50'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 9.44 cfs @ 7.69 fps)

Summary for Pond 2d: CB2d

[57] Hint: Peaked at 30.39' (Flood elevation advised)
[81] Warning: Exceeded Pond 2c by 1.30' @ 11.94 hrs

Inflow Area = 128,112 sf, 59.69% Impervious,  Inflow Depth = 5.35"    for  50-yr event
Inflow = 10.88 cfs @ 12.08 hrs,  Volume= 57,144 cf
Outflow = 10.88 cfs @ 12.08 hrs,  Volume= 57,144 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.88 cfs @ 12.08 hrs,  Volume= 57,144 cf
     Routed to Link DP2 : Drainage System #2

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 30.39' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.29' 15.0"  Round CMP_Round  15"   

L= 100.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.29' / 16.79'   S= 0.0050 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.23 sf   

Primary OutFlow  Max=10.87 cfs @ 12.08 hrs  HW=30.36'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 10.87 cfs @ 8.85 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 51,214 sf, 80.59% Impervious,  Inflow Depth = 6.92"    for  50-yr event
Inflow = 9.24 cfs @ 12.07 hrs,  Volume= 29,516 cf
Primary = 9.24 cfs @ 12.07 hrs,  Volume= 29,516 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2

Inflow Area = 137,689 sf, 57.62% Impervious,  Inflow Depth = 5.22"    for  50-yr event
Inflow = 11.76 cfs @ 12.08 hrs,  Volume= 59,845 cf
Primary = 11.76 cfs @ 12.08 hrs,  Volume= 59,845 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Project Notes

Defined 5 rainfall events from extreme_precip_tables_output 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 III 24-hr Default 24.00 1 3.70 2
2 10-yr Type III 24-hr Default 24.00 1 5.62 2
3 25-yr Type III 24-hr Default 24.00 1 7.13 2
4 50-yr Type III 24-hr Default 24.00 1 8.53 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

42,228 39 >75% Grass cover, Good, HSG A  (O1, P1a, P1b, P1c, P2a, P2b, P3)
78,614 98 Paved parking, HSG A  (O1, P1a, P1b, P1c, P2a, P2b, P2c, P2d, P3)
43,554 98 Roofs, HSG A  (P1a, P1b, P2a, P2b, P2c, P2d)

2,453 98 Unconnected roofs, HSG A  (O1)
22,052 36 Woods, Fair, HSG A  (O1)

188,901 78 TOTAL AREA



Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 5HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

188,901 HSG A O1, P1a, P1b, P1c, P2a, P2b, P2c, P2d, P3
0 HSG B
0 HSG C
0 HSG D
0 Other

188,901 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

42,228 0 0 0 0 42,228 >75% Grass 
cover, Good

78,614 0 0 0 0 78,614 Paved parking
43,554 0 0 0 0 43,554 Roofs

2,453 0 0 0 0 2,453 Unconnected 
roofs

22,052 0 0 0 0 22,052 Woods, Fair
188,901 0 0 0 0 188,901 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 O1 0.00 0.00 110.0 0.0050 0.015 0.0 12.0 0.0
2 1a 21.06 18.00 183.0 0.0167 0.013 0.0 12.0 0.0
3 1b 17.95 17.81 90.0 0.0016 0.013 0.0 15.0 0.0
4 2a 18.09 18.02 58.0 0.0012 0.013 0.0 18.0 0.0
5 2b 18.02 17.90 96.0 0.0013 0.013 0.0 18.0 0.0
6 2c 17.90 17.80 81.0 0.0012 0.013 0.0 18.0 0.0
7 2d 17.70 17.69 7.0 0.0014 0.013 0.0 18.0 0.0
8 2e 17.44 17.41 36.0 0.0008 0.013 0.0 24.0 0.0
9 2f 17.31 17.29 22.0 0.0009 0.013 0.0 24.0 0.0



Type III 24-hr  2-yr Rainfall=3.70"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 8HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=79,768 sf   45.80% Impervious   Runoff Depth=0.86"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=0.93 cfs  5,712 cf

Runoff Area=20,120 sf   64.85% Impervious   Runoff Depth=1.58"Subcatchment P1a: PS1a
   Tc=5.0 min   CN=77   Runoff=0.88 cfs  2,650 cf

Runoff Area=26,173 sf   92.50% Impervious   Runoff Depth=3.03"Subcatchment P1b: PS1b
   Tc=5.0 min   CN=94   Runoff=2.10 cfs  6,610 cf

Runoff Area=4,594 sf   99.65% Impervious   Runoff Depth=3.47"Subcatchment P1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.39 cfs  1,327 cf

Runoff Area=8,300 sf   30.05% Impervious   Runoff Depth=0.49"Subcatchment P2a: PS2a
   Tc=5.0 min   CN=57   Runoff=0.07 cfs  341 cf

Runoff Area=16,660 sf   89.99% Impervious   Runoff Depth=2.83"Subcatchment P2b: PS2b
   Tc=5.0 min   CN=92   Runoff=1.27 cfs  3,927 cf

Runoff Area=15,044 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment P2c: PS2c
   Tc=5.0 min   CN=98   Runoff=1.29 cfs  4,345 cf

Runoff Area=8,407 sf   100.00% Impervious   Runoff Depth=3.47"Subcatchment P2d: PS2d
   Tc=5.0 min   CN=98   Runoff=0.72 cfs  2,428 cf

Runoff Area=9,835 sf   54.01% Impervious   Runoff Depth=1.19"Subcatchment P3: PS3
   Tc=5.0 min   CN=71   Runoff=0.31 cfs  978 cf

Peak Elev=21.54'   Inflow=0.88 cfs  2,650 cfPond 1a: CB7
12.0"  Round Culvert  n=0.013  L=183.0'  S=0.0167 '/'   Outflow=0.88 cfs  2,650 cf

Peak Elev=19.19'   Inflow=2.97 cfs  9,261 cfPond 1b: CB2
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0016 '/'   Outflow=2.97 cfs  9,261 cf

Peak Elev=18.70'   Inflow=0.97 cfs  6,053 cfPond 2a: CB6
18.0"  Round Culvert  n=0.013  L=58.0'  S=0.0012 '/'   Outflow=0.97 cfs  6,053 cf

Peak Elev=18.81'   Inflow=1.52 cfs  9,980 cfPond 2b: CB5
18.0"  Round Culvert  n=0.013  L=96.0'  S=0.0013 '/'   Outflow=1.52 cfs  9,980 cf

Peak Elev=18.98'   Inflow=2.80 cfs  14,325 cfPond 2c: CB4
18.0"  Round Culvert  n=0.013  L=81.0'  S=0.0012 '/'   Outflow=2.80 cfs  14,325 cf

Peak Elev=18.83'   Inflow=3.52 cfs  16,753 cfPond 2d: CB3
18.0"  Round Culvert  n=0.013  L=7.0'  S=0.0014 '/'   Outflow=3.52 cfs  16,753 cf

Peak Elev=18.50'   Inflow=3.52 cfs  16,753 cfPond 2e: DMH 3
24.0"  Round Culvert  n=0.013  L=36.0'  S=0.0008 '/'   Outflow=3.52 cfs  16,753 cf



Type III 24-hr  2-yr Rainfall=3.70"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 9HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Peak Elev=18.35'   Inflow=3.52 cfs  16,753 cfPond 2f: Jellyfish
24.0"  Round Culvert  n=0.013  L=22.0'  S=0.0009 '/'   Outflow=3.52 cfs  16,753 cf

   Inflow=3.37 cfs  10,588 cfLink DP1: Drainage System #1
   Primary=3.37 cfs  10,588 cf

   Inflow=3.83 cfs  17,731 cfLink DP2: Drainage System #2 (CB1)
   Primary=3.83 cfs  17,731 cf

Total Runoff Area = 188,901 sf   Runoff Volume = 28,318 cf   Average Runoff Depth = 1.80"
34.03% Pervious = 64,280 sf     65.97% Impervious = 124,621 sf
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Summary for Subcatchment O1: Off-Site

Runoff = 0.93 cfs @ 12.45 hrs,  Volume= 5,712 cf,  Depth= 0.86"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Subcatchment P1a: PS1a

Runoff = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf,  Depth= 1.58"
     Routed to Pond 1a : CB7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
8,481 98 Paved parking, HSG A
4,566 98 Roofs, HSG A
7,073 39 >75% Grass cover, Good, HSG A

20,120 77 Weighted Average
7,073 35.15% Pervious Area

13,047 64.85% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment P1b: PS1b

Runoff = 2.10 cfs @ 12.07 hrs,  Volume= 6,610 cf,  Depth= 3.03"
     Routed to Pond 1b : CB2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
10,744 98 Paved parking, HSG A
13,465 98 Roofs, HSG A

1,964 39 >75% Grass cover, Good, HSG A
26,173 94 Weighted Average

1,964 7.50% Pervious Area
24,209 92.50% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1c: PS1c

Runoff = 0.39 cfs @ 12.07 hrs,  Volume= 1,327 cf,  Depth= 3.47"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
4,578 98 Paved parking, HSG A

16 39 >75% Grass cover, Good, HSG A
4,594 98 Weighted Average

16 0.35% Pervious Area
4,578 99.65% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2a: PS2a

Runoff = 0.07 cfs @ 12.11 hrs,  Volume= 341 cf,  Depth= 0.49"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"
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Area (sf) CN Description
2,465 98 Paved parking, HSG A

29 98 Roofs, HSG A
5,806 39 >75% Grass cover, Good, HSG A
8,300 57 Weighted Average
5,806 69.95% Pervious Area
2,494 30.05% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2b: PS2b

Runoff = 1.27 cfs @ 12.07 hrs,  Volume= 3,927 cf,  Depth= 2.83"
     Routed to Pond 2b : CB5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
6,157 98 Paved parking, HSG A
8,836 98 Roofs, HSG A
1,667 39 >75% Grass cover, Good, HSG A

16,660 92 Weighted Average
1,667 10.01% Pervious Area

14,993 89.99% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2c: PS2c

Runoff = 1.29 cfs @ 12.07 hrs,  Volume= 4,345 cf,  Depth= 3.47"
     Routed to Pond 2c : CB4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
3,896 98 Paved parking, HSG A

11,148 98 Roofs, HSG A
15,044 98 Weighted Average
15,044 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment P2d: PS2d

Runoff = 0.72 cfs @ 12.07 hrs,  Volume= 2,428 cf,  Depth= 3.47"
     Routed to Pond 2d : CB3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
2,897 98 Paved parking, HSG A
5,510 98 Roofs, HSG A
8,407 98 Weighted Average
8,407 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P3: PS3

Runoff = 0.31 cfs @ 12.08 hrs,  Volume= 978 cf,  Depth= 1.19"
     Routed to Link DP2 : Drainage System #2 (CB1)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.70"

Area (sf) CN Description
5,312 98 Paved parking, HSG A
4,523 39 >75% Grass cover, Good, HSG A
9,835 71 Weighted Average
4,523 45.99% Pervious Area
5,312 54.01% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1a: CB7

[57] Hint: Peaked at 21.54' (Flood elevation advised)

Inflow Area = 20,120 sf, 64.85% Impervious,  Inflow Depth = 1.58"    for  2-yr event
Inflow = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf
Outflow = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.08 hrs,  Volume= 2,650 cf
     Routed to Pond 1b : CB2
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Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.54' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 21.06' 12.0"  Round CMP_Round  12"   

L= 183.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.06' / 18.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.88 cfs @ 12.08 hrs  HW=21.54'   (Free Discharge)
1=CMP_Round  12"  (Inlet Controls 0.88 cfs @ 2.36 fps)

Summary for Pond 1b: CB2

[57] Hint: Peaked at 19.19' (Flood elevation advised)
[79] Warning: Submerged Pond 1a Primary device # 1 OUTLET by 1.19'

Inflow Area = 46,293 sf, 80.48% Impervious,  Inflow Depth = 2.40"    for  2-yr event
Inflow = 2.97 cfs @ 12.07 hrs,  Volume= 9,261 cf
Outflow = 2.97 cfs @ 12.07 hrs,  Volume= 9,261 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.97 cfs @ 12.07 hrs,  Volume= 9,261 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.19' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.95' 15.0"  Round CMP_Round  15"   

L= 90.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.95' / 17.81'   S= 0.0016 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.97 cfs @ 12.07 hrs  HW=19.19'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 2.97 cfs @ 3.04 fps)

Summary for Pond 2a: CB6

[57] Hint: Peaked at 18.70' (Flood elevation advised)

Inflow Area = 88,068 sf, 44.32% Impervious,  Inflow Depth = 0.82"    for  2-yr event
Inflow = 0.97 cfs @ 12.44 hrs,  Volume= 6,053 cf
Outflow = 0.97 cfs @ 12.44 hrs,  Volume= 6,053 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.97 cfs @ 12.44 hrs,  Volume= 6,053 cf
     Routed to Pond 2b : CB5

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.70' @ 12.44 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.09' 18.0"  Round Culvert   



Type III 24-hr  2-yr Rainfall=3.70"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 15HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

L= 58.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.09' / 18.02'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.97 cfs @ 12.44 hrs  HW=18.70'   (Free Discharge)
1=Culvert  (Barrel Controls 0.97 cfs @ 2.11 fps)

Summary for Pond 2b: CB5

[57] Hint: Peaked at 18.81' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 0.41' @ 12.06 hrs

Inflow Area = 104,728 sf, 51.59% Impervious,  Inflow Depth = 1.14"    for  2-yr event
Inflow = 1.52 cfs @ 12.08 hrs,  Volume= 9,980 cf
Outflow = 1.52 cfs @ 12.08 hrs,  Volume= 9,980 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.52 cfs @ 12.08 hrs,  Volume= 9,980 cf
     Routed to Pond 2c : CB4

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.81' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.02' 18.0"  Round Culvert   

L= 96.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.02' / 17.90'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=1.52 cfs @ 12.08 hrs  HW=18.81'   (Free Discharge)
1=Culvert  (Barrel Controls 1.52 cfs @ 2.35 fps)

Summary for Pond 2c: CB4

[57] Hint: Peaked at 18.98' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 0.18' @ 12.07 hrs

Inflow Area = 119,772 sf, 57.67% Impervious,  Inflow Depth = 1.44"    for  2-yr event
Inflow = 2.80 cfs @ 12.08 hrs,  Volume= 14,325 cf
Outflow = 2.80 cfs @ 12.08 hrs,  Volume= 14,325 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.80 cfs @ 12.08 hrs,  Volume= 14,325 cf
     Routed to Pond 2d : CB3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.98' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.90' 18.0"  Round Culvert   

L= 81.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.90' / 17.80'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.80 cfs @ 12.08 hrs  HW=18.98'   (Free Discharge)
1=Culvert  (Barrel Controls 2.80 cfs @ 2.87 fps)
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Summary for Pond 2d: CB3

[57] Hint: Peaked at 18.83' (Flood elevation advised)
[79] Warning: Submerged Pond 2c Primary device # 1 INLET by 0.93'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 1.57"    for  2-yr event
Inflow = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf
Outflow = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf
     Routed to Pond 2e : DMH 3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.83' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.70' 18.0"  Round Culvert   

L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.70' / 17.69'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.52 cfs @ 12.07 hrs  HW=18.83'   (Free Discharge)
1=Culvert  (Barrel Controls 3.52 cfs @ 3.41 fps)

Summary for Pond 2e: DMH 3

[57] Hint: Peaked at 18.50' (Flood elevation advised)
[79] Warning: Submerged Pond 2d Primary device # 1 INLET by 0.80'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 1.57"    for  2-yr event
Inflow = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf
Outflow = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf
     Routed to Pond 2f : Jellyfish

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.50' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.44' 24.0"  Round Culvert   

L= 36.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.44' / 17.41'   S= 0.0008 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.52 cfs @ 12.07 hrs  HW=18.50'   (Free Discharge)
1=Culvert  (Barrel Controls 3.52 cfs @ 3.03 fps)
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Summary for Pond 2f: Jellyfish

[57] Hint: Peaked at 18.35' (Flood elevation advised)
[79] Warning: Submerged Pond 2e Primary device # 1 INLET by 0.91'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 1.57"    for  2-yr event
Inflow = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf
Outflow = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.52 cfs @ 12.07 hrs,  Volume= 16,753 cf
     Routed to Link DP2 : Drainage System #2 (CB1)

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.35' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.31' 24.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.31' / 17.29'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.52 cfs @ 12.07 hrs  HW=18.35'   (Free Discharge)
1=Culvert  (Barrel Controls 3.52 cfs @ 3.12 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 50,887 sf, 82.21% Impervious,  Inflow Depth = 2.50"    for  2-yr event
Inflow = 3.37 cfs @ 12.07 hrs,  Volume= 10,588 cf
Primary = 3.37 cfs @ 12.07 hrs,  Volume= 10,588 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2 (CB1)

Inflow Area = 138,014 sf, 59.98% Impervious,  Inflow Depth = 1.54"    for  2-yr event
Inflow = 3.83 cfs @ 12.07 hrs,  Volume= 17,731 cf
Primary = 3.83 cfs @ 12.07 hrs,  Volume= 17,731 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=79,768 sf   45.80% Impervious   Runoff Depth=2.08"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=2.53 cfs  13,820 cf

Runoff Area=20,120 sf   64.85% Impervious   Runoff Depth=3.15"Subcatchment P1a: PS1a
   Tc=5.0 min   CN=77   Runoff=1.77 cfs  5,281 cf

Runoff Area=26,173 sf   92.50% Impervious   Runoff Depth=4.92"Subcatchment P1b: PS1b
   Tc=5.0 min   CN=94   Runoff=3.31 cfs  10,732 cf

Runoff Area=4,594 sf   99.65% Impervious   Runoff Depth=5.38"Subcatchment P1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.60 cfs  2,061 cf

Runoff Area=8,300 sf   30.05% Impervious   Runoff Depth=1.45"Subcatchment P2a: PS2a
   Tc=5.0 min   CN=57   Runoff=0.30 cfs  1,003 cf

Runoff Area=16,660 sf   89.99% Impervious   Runoff Depth=4.70"Subcatchment P2b: PS2b
   Tc=5.0 min   CN=92   Runoff=2.05 cfs  6,520 cf

Runoff Area=15,044 sf   100.00% Impervious   Runoff Depth=5.38"Subcatchment P2c: PS2c
   Tc=5.0 min   CN=98   Runoff=1.97 cfs  6,748 cf

Runoff Area=8,407 sf   100.00% Impervious   Runoff Depth=5.38"Subcatchment P2d: PS2d
   Tc=5.0 min   CN=98   Runoff=1.10 cfs  3,771 cf

Runoff Area=9,835 sf   54.01% Impervious   Runoff Depth=2.60"Subcatchment P3: PS3
   Tc=5.0 min   CN=71   Runoff=0.71 cfs  2,127 cf

Peak Elev=21.79'   Inflow=1.77 cfs  5,281 cfPond 1a: CB7
12.0"  Round Culvert  n=0.013  L=183.0'  S=0.0167 '/'   Outflow=1.77 cfs  5,281 cf

Peak Elev=20.02'   Inflow=5.08 cfs  16,013 cfPond 1b: CB2
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0016 '/'   Outflow=5.08 cfs  16,013 cf

Peak Elev=19.12'   Inflow=2.65 cfs  14,823 cfPond 2a: CB6
18.0"  Round Culvert  n=0.013  L=58.0'  S=0.0012 '/'   Outflow=2.65 cfs  14,823 cf

Peak Elev=19.21'   Inflow=3.27 cfs  21,343 cfPond 2b: CB5
18.0"  Round Culvert  n=0.013  L=96.0'  S=0.0013 '/'   Outflow=3.27 cfs  21,343 cf

Peak Elev=19.47'   Inflow=5.16 cfs  28,090 cfPond 2c: CB4
18.0"  Round Culvert  n=0.013  L=81.0'  S=0.0012 '/'   Outflow=5.16 cfs  28,090 cf

Peak Elev=19.32'   Inflow=6.25 cfs  31,861 cfPond 2d: CB3
18.0"  Round Culvert  n=0.013  L=7.0'  S=0.0014 '/'   Outflow=6.25 cfs  31,861 cf

Peak Elev=18.88'   Inflow=6.25 cfs  31,861 cfPond 2e: DMH 3
24.0"  Round Culvert  n=0.013  L=36.0'  S=0.0008 '/'   Outflow=6.25 cfs  31,861 cf
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Peak Elev=18.72'   Inflow=6.25 cfs  31,861 cfPond 2f: Jellyfish
24.0"  Round Culvert  n=0.013  L=22.0'  S=0.0009 '/'   Outflow=6.25 cfs  31,861 cf

   Inflow=5.68 cfs  18,073 cfLink DP1: Drainage System #1
   Primary=5.68 cfs  18,073 cf

   Inflow=6.96 cfs  33,989 cfLink DP2: Drainage System #2 (CB1)
   Primary=6.96 cfs  33,989 cf

Total Runoff Area = 188,901 sf   Runoff Volume = 52,062 cf   Average Runoff Depth = 3.31"
34.03% Pervious = 64,280 sf     65.97% Impervious = 124,621 sf
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Summary for Subcatchment O1: Off-Site

[47] Hint: Peak is 116% of capacity of segment #3

Runoff = 2.53 cfs @ 12.42 hrs,  Volume= 13,820 cf,  Depth= 2.08"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Subcatchment P1a: PS1a

Runoff = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf,  Depth= 3.15"
     Routed to Pond 1a : CB7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
8,481 98 Paved parking, HSG A
4,566 98 Roofs, HSG A
7,073 39 >75% Grass cover, Good, HSG A

20,120 77 Weighted Average
7,073 35.15% Pervious Area

13,047 64.85% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment P1b: PS1b

Runoff = 3.31 cfs @ 12.07 hrs,  Volume= 10,732 cf,  Depth= 4.92"
     Routed to Pond 1b : CB2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
10,744 98 Paved parking, HSG A
13,465 98 Roofs, HSG A

1,964 39 >75% Grass cover, Good, HSG A
26,173 94 Weighted Average

1,964 7.50% Pervious Area
24,209 92.50% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1c: PS1c

Runoff = 0.60 cfs @ 12.07 hrs,  Volume= 2,061 cf,  Depth= 5.38"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
4,578 98 Paved parking, HSG A

16 39 >75% Grass cover, Good, HSG A
4,594 98 Weighted Average

16 0.35% Pervious Area
4,578 99.65% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2a: PS2a

Runoff = 0.30 cfs @ 12.09 hrs,  Volume= 1,003 cf,  Depth= 1.45"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"
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Area (sf) CN Description
2,465 98 Paved parking, HSG A

29 98 Roofs, HSG A
5,806 39 >75% Grass cover, Good, HSG A
8,300 57 Weighted Average
5,806 69.95% Pervious Area
2,494 30.05% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2b: PS2b

Runoff = 2.05 cfs @ 12.07 hrs,  Volume= 6,520 cf,  Depth= 4.70"
     Routed to Pond 2b : CB5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
6,157 98 Paved parking, HSG A
8,836 98 Roofs, HSG A
1,667 39 >75% Grass cover, Good, HSG A

16,660 92 Weighted Average
1,667 10.01% Pervious Area

14,993 89.99% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2c: PS2c

Runoff = 1.97 cfs @ 12.07 hrs,  Volume= 6,748 cf,  Depth= 5.38"
     Routed to Pond 2c : CB4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
3,896 98 Paved parking, HSG A

11,148 98 Roofs, HSG A
15,044 98 Weighted Average
15,044 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment P2d: PS2d

Runoff = 1.10 cfs @ 12.07 hrs,  Volume= 3,771 cf,  Depth= 5.38"
     Routed to Pond 2d : CB3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
2,897 98 Paved parking, HSG A
5,510 98 Roofs, HSG A
8,407 98 Weighted Average
8,407 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P3: PS3

Runoff = 0.71 cfs @ 12.08 hrs,  Volume= 2,127 cf,  Depth= 2.60"
     Routed to Link DP2 : Drainage System #2 (CB1)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.62"

Area (sf) CN Description
5,312 98 Paved parking, HSG A
4,523 39 >75% Grass cover, Good, HSG A
9,835 71 Weighted Average
4,523 45.99% Pervious Area
5,312 54.01% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1a: CB7

[57] Hint: Peaked at 21.79' (Flood elevation advised)

Inflow Area = 20,120 sf, 64.85% Impervious,  Inflow Depth = 3.15"    for  10-yr event
Inflow = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf
Outflow = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.07 hrs,  Volume= 5,281 cf
     Routed to Pond 1b : CB2



Type III 24-hr  10-yr Rainfall=5.62"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 24HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.79' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 21.06' 12.0"  Round CMP_Round  12"   

L= 183.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.06' / 18.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.76 cfs @ 12.07 hrs  HW=21.78'   (Free Discharge)
1=CMP_Round  12"  (Inlet Controls 1.76 cfs @ 2.90 fps)

Summary for Pond 1b: CB2

[57] Hint: Peaked at 20.02' (Flood elevation advised)
[79] Warning: Submerged Pond 1a Primary device # 1 OUTLET by 2.02'

Inflow Area = 46,293 sf, 80.48% Impervious,  Inflow Depth = 4.15"    for  10-yr event
Inflow = 5.08 cfs @ 12.07 hrs,  Volume= 16,013 cf
Outflow = 5.08 cfs @ 12.07 hrs,  Volume= 16,013 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.08 cfs @ 12.07 hrs,  Volume= 16,013 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.02' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.95' 15.0"  Round CMP_Round  15"   

L= 90.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.95' / 17.81'   S= 0.0016 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.07 cfs @ 12.07 hrs  HW=20.01'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 5.07 cfs @ 4.13 fps)

Summary for Pond 2a: CB6

[57] Hint: Peaked at 19.12' (Flood elevation advised)

Inflow Area = 88,068 sf, 44.32% Impervious,  Inflow Depth = 2.02"    for  10-yr event
Inflow = 2.65 cfs @ 12.40 hrs,  Volume= 14,823 cf
Outflow = 2.65 cfs @ 12.40 hrs,  Volume= 14,823 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.65 cfs @ 12.40 hrs,  Volume= 14,823 cf
     Routed to Pond 2b : CB5

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.12' @ 12.40 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.09' 18.0"  Round Culvert   
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L= 58.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.09' / 18.02'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.65 cfs @ 12.40 hrs  HW=19.12'   (Free Discharge)
1=Culvert  (Barrel Controls 2.65 cfs @ 2.88 fps)

Summary for Pond 2b: CB5

[57] Hint: Peaked at 19.21' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 0.44' @ 12.06 hrs

Inflow Area = 104,728 sf, 51.59% Impervious,  Inflow Depth = 2.45"    for  10-yr event
Inflow = 3.27 cfs @ 12.36 hrs,  Volume= 21,343 cf
Outflow = 3.27 cfs @ 12.36 hrs,  Volume= 21,343 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.27 cfs @ 12.36 hrs,  Volume= 21,343 cf
     Routed to Pond 2c : CB4

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.21' @ 12.36 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.02' 18.0"  Round Culvert   

L= 96.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.02' / 17.90'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.27 cfs @ 12.36 hrs  HW=19.21'   (Free Discharge)
1=Culvert  (Barrel Controls 3.27 cfs @ 2.98 fps)

Summary for Pond 2c: CB4

[57] Hint: Peaked at 19.47' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 0.28' @ 12.07 hrs

Inflow Area = 119,772 sf, 57.67% Impervious,  Inflow Depth = 2.81"    for  10-yr event
Inflow = 5.16 cfs @ 12.08 hrs,  Volume= 28,090 cf
Outflow = 5.16 cfs @ 12.08 hrs,  Volume= 28,090 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.16 cfs @ 12.08 hrs,  Volume= 28,090 cf
     Routed to Pond 2d : CB3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.47' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.90' 18.0"  Round Culvert   

L= 81.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.90' / 17.80'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.15 cfs @ 12.08 hrs  HW=19.47'   (Free Discharge)
1=Culvert  (Barrel Controls 5.15 cfs @ 3.46 fps)



Type III 24-hr  10-yr Rainfall=5.62"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 26HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 2d: CB3

[57] Hint: Peaked at 19.32' (Flood elevation advised)
[79] Warning: Submerged Pond 2c Primary device # 1 INLET by 1.42'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 2.98"    for  10-yr event
Inflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf
Outflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf
     Routed to Pond 2e : DMH 3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.32' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.70' 18.0"  Round Culvert   

L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.70' / 17.69'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.24 cfs @ 12.08 hrs  HW=19.32'   (Free Discharge)
1=Culvert  (Barrel Controls 6.24 cfs @ 4.08 fps)

Summary for Pond 2e: DMH 3

[57] Hint: Peaked at 18.88' (Flood elevation advised)
[79] Warning: Submerged Pond 2d Primary device # 1 INLET by 1.18'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 2.98"    for  10-yr event
Inflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf
Outflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf
     Routed to Pond 2f : Jellyfish

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.88' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.44' 24.0"  Round Culvert   

L= 36.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.44' / 17.41'   S= 0.0008 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.24 cfs @ 12.08 hrs  HW=18.88'   (Free Discharge)
1=Culvert  (Barrel Controls 6.24 cfs @ 3.61 fps)
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Summary for Pond 2f: Jellyfish

[57] Hint: Peaked at 18.72' (Flood elevation advised)
[79] Warning: Submerged Pond 2e Primary device # 1 INLET by 1.28'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 2.98"    for  10-yr event
Inflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf
Outflow = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.25 cfs @ 12.08 hrs,  Volume= 31,861 cf
     Routed to Link DP2 : Drainage System #2 (CB1)

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 18.72' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.31' 24.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.31' / 17.29'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.24 cfs @ 12.08 hrs  HW=18.72'   (Free Discharge)
1=Culvert  (Barrel Controls 6.24 cfs @ 3.69 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 50,887 sf, 82.21% Impervious,  Inflow Depth = 4.26"    for  10-yr event
Inflow = 5.68 cfs @ 12.07 hrs,  Volume= 18,073 cf
Primary = 5.68 cfs @ 12.07 hrs,  Volume= 18,073 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2 (CB1)

Inflow Area = 138,014 sf, 59.98% Impervious,  Inflow Depth = 2.96"    for  10-yr event
Inflow = 6.96 cfs @ 12.08 hrs,  Volume= 33,989 cf
Primary = 6.96 cfs @ 12.08 hrs,  Volume= 33,989 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=79,768 sf   45.80% Impervious   Runoff Depth=3.20"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=3.99 cfs  21,294 cf

Runoff Area=20,120 sf   64.85% Impervious   Runoff Depth=4.48"Subcatchment P1a: PS1a
   Tc=5.0 min   CN=77   Runoff=2.51 cfs  7,516 cf

Runoff Area=26,173 sf   92.50% Impervious   Runoff Depth=6.42"Subcatchment P1b: PS1b
   Tc=5.0 min   CN=94   Runoff=4.26 cfs  13,997 cf

Runoff Area=4,594 sf   99.65% Impervious   Runoff Depth=6.89"Subcatchment P1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.76 cfs  2,638 cf

Runoff Area=8,300 sf   30.05% Impervious   Runoff Depth=2.40"Subcatchment P2a: PS2a
   Tc=5.0 min   CN=57   Runoff=0.53 cfs  1,660 cf

Runoff Area=16,660 sf   89.99% Impervious   Runoff Depth=6.18"Subcatchment P2b: PS2b
   Tc=5.0 min   CN=92   Runoff=2.66 cfs  8,584 cf

Runoff Area=15,044 sf   100.00% Impervious   Runoff Depth=6.89"Subcatchment P2c: PS2c
   Tc=5.0 min   CN=98   Runoff=2.50 cfs  8,639 cf

Runoff Area=8,407 sf   100.00% Impervious   Runoff Depth=6.89"Subcatchment P2d: PS2d
   Tc=5.0 min   CN=98   Runoff=1.40 cfs  4,828 cf

Runoff Area=9,835 sf   54.01% Impervious   Runoff Depth=3.83"Subcatchment P3: PS3
   Tc=5.0 min   CN=71   Runoff=1.05 cfs  3,142 cf

Peak Elev=21.99'   Inflow=2.51 cfs  7,516 cfPond 1a: CB7
12.0"  Round Culvert  n=0.013  L=183.0'  S=0.0167 '/'   Outflow=2.51 cfs  7,516 cf

Peak Elev=20.76'   Inflow=6.76 cfs  21,513 cfPond 1b: CB2
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0016 '/'   Outflow=6.76 cfs  21,513 cf

Peak Elev=19.43'   Inflow=4.19 cfs  22,954 cfPond 2a: CB6
18.0"  Round Culvert  n=0.013  L=58.0'  S=0.0012 '/'   Outflow=4.19 cfs  22,954 cf

Peak Elev=19.58'   Inflow=5.00 cfs  31,539 cfPond 2b: CB5
18.0"  Round Culvert  n=0.013  L=96.0'  S=0.0013 '/'   Outflow=5.00 cfs  31,539 cf

Peak Elev=20.06'   Inflow=7.18 cfs  40,177 cfPond 2c: CB4
18.0"  Round Culvert  n=0.013  L=81.0'  S=0.0012 '/'   Outflow=7.18 cfs  40,177 cf

Peak Elev=19.78'   Inflow=8.57 cfs  45,005 cfPond 2d: CB3
18.0"  Round Culvert  n=0.013  L=7.0'  S=0.0014 '/'   Outflow=8.57 cfs  45,005 cf

Peak Elev=19.17'   Inflow=8.57 cfs  45,005 cfPond 2e: DMH 3
24.0"  Round Culvert  n=0.013  L=36.0'  S=0.0008 '/'   Outflow=8.57 cfs  45,005 cf
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Peak Elev=19.01'   Inflow=8.57 cfs  45,005 cfPond 2f: Jellyfish
24.0"  Round Culvert  n=0.013  L=22.0'  S=0.0009 '/'   Outflow=8.57 cfs  45,005 cf

   Inflow=7.53 cfs  24,151 cfLink DP1: Drainage System #1
   Primary=7.53 cfs  24,151 cf

   Inflow=9.62 cfs  48,147 cfLink DP2: Drainage System #2 (CB1)
   Primary=9.62 cfs  48,147 cf

Total Runoff Area = 188,901 sf   Runoff Volume = 72,298 cf   Average Runoff Depth = 4.59"
34.03% Pervious = 64,280 sf     65.97% Impervious = 124,621 sf
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Summary for Subcatchment O1: Off-Site

[47] Hint: Peak is 183% of capacity of segment #3

Runoff = 3.99 cfs @ 12.39 hrs,  Volume= 21,294 cf,  Depth= 3.20"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Subcatchment P1a: PS1a

Runoff = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf,  Depth= 4.48"
     Routed to Pond 1a : CB7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
8,481 98 Paved parking, HSG A
4,566 98 Roofs, HSG A
7,073 39 >75% Grass cover, Good, HSG A

20,120 77 Weighted Average
7,073 35.15% Pervious Area

13,047 64.85% Impervious Area



Type III 24-hr  25-yr Rainfall=7.13"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 31HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

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

5.0 Direct Entry, 

Summary for Subcatchment P1b: PS1b

Runoff = 4.26 cfs @ 12.07 hrs,  Volume= 13,997 cf,  Depth= 6.42"
     Routed to Pond 1b : CB2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
10,744 98 Paved parking, HSG A
13,465 98 Roofs, HSG A

1,964 39 >75% Grass cover, Good, HSG A
26,173 94 Weighted Average

1,964 7.50% Pervious Area
24,209 92.50% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1c: PS1c

Runoff = 0.76 cfs @ 12.07 hrs,  Volume= 2,638 cf,  Depth= 6.89"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
4,578 98 Paved parking, HSG A

16 39 >75% Grass cover, Good, HSG A
4,594 98 Weighted Average

16 0.35% Pervious Area
4,578 99.65% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2a: PS2a

Runoff = 0.53 cfs @ 12.08 hrs,  Volume= 1,660 cf,  Depth= 2.40"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"
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Area (sf) CN Description
2,465 98 Paved parking, HSG A

29 98 Roofs, HSG A
5,806 39 >75% Grass cover, Good, HSG A
8,300 57 Weighted Average
5,806 69.95% Pervious Area
2,494 30.05% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2b: PS2b

Runoff = 2.66 cfs @ 12.07 hrs,  Volume= 8,584 cf,  Depth= 6.18"
     Routed to Pond 2b : CB5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
6,157 98 Paved parking, HSG A
8,836 98 Roofs, HSG A
1,667 39 >75% Grass cover, Good, HSG A

16,660 92 Weighted Average
1,667 10.01% Pervious Area

14,993 89.99% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2c: PS2c

Runoff = 2.50 cfs @ 12.07 hrs,  Volume= 8,639 cf,  Depth= 6.89"
     Routed to Pond 2c : CB4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
3,896 98 Paved parking, HSG A

11,148 98 Roofs, HSG A
15,044 98 Weighted Average
15,044 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment P2d: PS2d

Runoff = 1.40 cfs @ 12.07 hrs,  Volume= 4,828 cf,  Depth= 6.89"
     Routed to Pond 2d : CB3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
2,897 98 Paved parking, HSG A
5,510 98 Roofs, HSG A
8,407 98 Weighted Average
8,407 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P3: PS3

Runoff = 1.05 cfs @ 12.08 hrs,  Volume= 3,142 cf,  Depth= 3.83"
     Routed to Link DP2 : Drainage System #2 (CB1)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=7.13"

Area (sf) CN Description
5,312 98 Paved parking, HSG A
4,523 39 >75% Grass cover, Good, HSG A
9,835 71 Weighted Average
4,523 45.99% Pervious Area
5,312 54.01% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1a: CB7

[57] Hint: Peaked at 21.99' (Flood elevation advised)

Inflow Area = 20,120 sf, 64.85% Impervious,  Inflow Depth = 4.48"    for  25-yr event
Inflow = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf
Outflow = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.51 cfs @ 12.07 hrs,  Volume= 7,516 cf
     Routed to Pond 1b : CB2
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Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.99' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 21.06' 12.0"  Round CMP_Round  12"   

L= 183.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.06' / 18.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.50 cfs @ 12.07 hrs  HW=21.99'   (Free Discharge)
1=CMP_Round  12"  (Inlet Controls 2.50 cfs @ 3.28 fps)

Summary for Pond 1b: CB2

[57] Hint: Peaked at 20.76' (Flood elevation advised)
[79] Warning: Submerged Pond 1a Primary device # 1 OUTLET by 2.76'

Inflow Area = 46,293 sf, 80.48% Impervious,  Inflow Depth = 5.58"    for  25-yr event
Inflow = 6.76 cfs @ 12.07 hrs,  Volume= 21,513 cf
Outflow = 6.76 cfs @ 12.07 hrs,  Volume= 21,513 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.76 cfs @ 12.07 hrs,  Volume= 21,513 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.76' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.95' 15.0"  Round CMP_Round  15"   

L= 90.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.95' / 17.81'   S= 0.0016 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.76 cfs @ 12.07 hrs  HW=20.75'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 6.76 cfs @ 5.51 fps)

Summary for Pond 2a: CB6

[57] Hint: Peaked at 19.43' (Flood elevation advised)

Inflow Area = 88,068 sf, 44.32% Impervious,  Inflow Depth = 3.13"    for  25-yr event
Inflow = 4.19 cfs @ 12.39 hrs,  Volume= 22,954 cf
Outflow = 4.19 cfs @ 12.39 hrs,  Volume= 22,954 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.19 cfs @ 12.39 hrs,  Volume= 22,954 cf
     Routed to Pond 2b : CB5

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.43' @ 12.39 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.09' 18.0"  Round Culvert   
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L= 58.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.09' / 18.02'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.19 cfs @ 12.39 hrs  HW=19.43'   (Free Discharge)
1=Culvert  (Barrel Controls 4.19 cfs @ 3.32 fps)

Summary for Pond 2b: CB5

[57] Hint: Peaked at 19.58' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 0.53' @ 12.07 hrs

Inflow Area = 104,728 sf, 51.59% Impervious,  Inflow Depth = 3.61"    for  25-yr event
Inflow = 5.00 cfs @ 12.36 hrs,  Volume= 31,539 cf
Outflow = 5.00 cfs @ 12.36 hrs,  Volume= 31,539 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.00 cfs @ 12.36 hrs,  Volume= 31,539 cf
     Routed to Pond 2c : CB4

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.58' @ 12.36 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.02' 18.0"  Round Culvert   

L= 96.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.02' / 17.90'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.00 cfs @ 12.36 hrs  HW=19.58'   (Free Discharge)
1=Culvert  (Barrel Controls 5.00 cfs @ 3.39 fps)

Summary for Pond 2c: CB4

[57] Hint: Peaked at 20.06' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 0.56' @ 12.07 hrs

Inflow Area = 119,772 sf, 57.67% Impervious,  Inflow Depth = 4.03"    for  25-yr event
Inflow = 7.18 cfs @ 12.08 hrs,  Volume= 40,177 cf
Outflow = 7.18 cfs @ 12.08 hrs,  Volume= 40,177 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.18 cfs @ 12.08 hrs,  Volume= 40,177 cf
     Routed to Pond 2d : CB3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.06' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.90' 18.0"  Round Culvert   

L= 81.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.90' / 17.80'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.17 cfs @ 12.08 hrs  HW=20.06'   (Free Discharge)
1=Culvert  (Barrel Controls 7.17 cfs @ 4.06 fps)
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Summary for Pond 2d: CB3

[57] Hint: Peaked at 19.78' (Flood elevation advised)
[79] Warning: Submerged Pond 2c Primary device # 1 INLET by 1.88'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 4.21"    for  25-yr event
Inflow = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf
Outflow = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf
     Routed to Pond 2e : DMH 3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.78' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.70' 18.0"  Round Culvert   

L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.70' / 17.69'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.56 cfs @ 12.08 hrs  HW=19.78'   (Free Discharge)
1=Culvert  (Barrel Controls 8.56 cfs @ 4.84 fps)

Summary for Pond 2e: DMH 3

[57] Hint: Peaked at 19.17' (Flood elevation advised)
[79] Warning: Submerged Pond 2d Primary device # 1 INLET by 1.46'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 4.21"    for  25-yr event
Inflow = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf
Outflow = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf
     Routed to Pond 2f : Jellyfish

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.17' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.44' 24.0"  Round Culvert   

L= 36.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.44' / 17.41'   S= 0.0008 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=8.56 cfs @ 12.08 hrs  HW=19.16'   (Free Discharge)
1=Culvert  (Barrel Controls 8.56 cfs @ 3.98 fps)
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Summary for Pond 2f: Jellyfish

[57] Hint: Peaked at 19.01' (Flood elevation advised)
[79] Warning: Submerged Pond 2e Primary device # 1 INLET by 1.57'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 4.21"    for  25-yr event
Inflow = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf
Outflow = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.57 cfs @ 12.08 hrs,  Volume= 45,005 cf
     Routed to Link DP2 : Drainage System #2 (CB1)

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.01' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.31' 24.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.31' / 17.29'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=8.56 cfs @ 12.08 hrs  HW=19.00'   (Free Discharge)
1=Culvert  (Barrel Controls 8.56 cfs @ 4.06 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 50,887 sf, 82.21% Impervious,  Inflow Depth = 5.70"    for  25-yr event
Inflow = 7.53 cfs @ 12.07 hrs,  Volume= 24,151 cf
Primary = 7.53 cfs @ 12.07 hrs,  Volume= 24,151 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2 (CB1)

Inflow Area = 138,014 sf, 59.98% Impervious,  Inflow Depth = 4.19"    for  25-yr event
Inflow = 9.62 cfs @ 12.08 hrs,  Volume= 48,147 cf
Primary = 9.62 cfs @ 12.08 hrs,  Volume= 48,147 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=79,768 sf   45.80% Impervious   Runoff Depth=4.33"Subcatchment O1: Off-Site
   Flow Length=584'   Tc=27.6 min   CN=65   Runoff=5.43 cfs  28,763 cf

Runoff Area=20,120 sf   64.85% Impervious   Runoff Depth=5.76"Subcatchment P1a: PS1a
   Tc=5.0 min   CN=77   Runoff=3.20 cfs  9,662 cf

Runoff Area=26,173 sf   92.50% Impervious   Runoff Depth=7.81"Subcatchment P1b: PS1b
   Tc=5.0 min   CN=94   Runoff=5.13 cfs  17,032 cf

Runoff Area=4,594 sf   99.65% Impervious   Runoff Depth=8.29"Subcatchment P1c: PS1c
   Tc=5.0 min   CN=98   Runoff=0.92 cfs  3,174 cf

Runoff Area=8,300 sf   30.05% Impervious   Runoff Depth=3.38"Subcatchment P2a: PS2a
   Tc=5.0 min   CN=57   Runoff=0.77 cfs  2,341 cf

Runoff Area=16,660 sf   89.99% Impervious   Runoff Depth=7.57"Subcatchment P2b: PS2b
   Tc=5.0 min   CN=92   Runoff=3.22 cfs  10,508 cf

Runoff Area=15,044 sf   100.00% Impervious   Runoff Depth=8.29"Subcatchment P2c: PS2c
   Tc=5.0 min   CN=98   Runoff=3.00 cfs  10,393 cf

Runoff Area=8,407 sf   100.00% Impervious   Runoff Depth=8.29"Subcatchment P2d: PS2d
   Tc=5.0 min   CN=98   Runoff=1.67 cfs  5,808 cf

Runoff Area=9,835 sf   54.01% Impervious   Runoff Depth=5.04"Subcatchment P3: PS3
   Tc=5.0 min   CN=71   Runoff=1.38 cfs  4,133 cf

Peak Elev=22.28'   Inflow=3.20 cfs  9,662 cfPond 1a: CB7
12.0"  Round Culvert  n=0.013  L=183.0'  S=0.0167 '/'   Outflow=3.20 cfs  9,662 cf

Peak Elev=21.63'   Inflow=8.33 cfs  26,694 cfPond 1b: CB2
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0016 '/'   Outflow=8.33 cfs  26,694 cf

Peak Elev=19.74'   Inflow=5.71 cfs  31,104 cfPond 2a: CB6
18.0"  Round Culvert  n=0.013  L=58.0'  S=0.0012 '/'   Outflow=5.71 cfs  31,104 cf

Peak Elev=20.13'   Inflow=6.71 cfs  41,611 cfPond 2b: CB5
18.0"  Round Culvert  n=0.013  L=96.0'  S=0.0013 '/'   Outflow=6.71 cfs  41,611 cf

Peak Elev=20.54'   Inflow=9.13 cfs  52,004 cfPond 2c: CB4
18.0"  Round Culvert  n=0.013  L=81.0'  S=0.0012 '/'   Outflow=9.13 cfs  52,004 cf

Peak Elev=20.13'   Inflow=10.79 cfs  57,812 cfPond 2d: CB3
18.0"  Round Culvert  n=0.013  L=7.0'  S=0.0014 '/'   Outflow=10.79 cfs  57,812 cf

Peak Elev=19.43'   Inflow=10.79 cfs  57,812 cfPond 2e: DMH 3
24.0"  Round Culvert  n=0.013  L=36.0'  S=0.0008 '/'   Outflow=10.79 cfs  57,812 cf
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Peak Elev=19.27'   Inflow=10.79 cfs  57,812 cfPond 2f: Jellyfish
24.0"  Round Culvert  n=0.013  L=22.0'  S=0.0009 '/'   Outflow=10.79 cfs  57,812 cf

   Inflow=9.24 cfs  29,868 cfLink DP1: Drainage System #1
   Primary=9.24 cfs  29,868 cf

   Inflow=12.18 cfs  61,945 cfLink DP2: Drainage System #2 (CB1)
   Primary=12.18 cfs  61,945 cf

Total Runoff Area = 188,901 sf   Runoff Volume = 91,813 cf   Average Runoff Depth = 5.83"
34.03% Pervious = 64,280 sf     65.97% Impervious = 124,621 sf
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Summary for Subcatchment O1: Off-Site

[47] Hint: Peak is 249% of capacity of segment #3

Runoff = 5.43 cfs @ 12.39 hrs,  Volume= 28,763 cf,  Depth= 4.33"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
2,453 98 Unconnected roofs, HSG A

34,084 98 Paved parking, HSG A
22,052 36 Woods, Fair, HSG A
21,179 39 >75% Grass cover, Good, HSG A
79,768 65 Weighted Average
43,231 54.20% Pervious Area
36,537 45.80% Impervious Area

2,453 6.71% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 100 0.0250 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.20"
7.3 374 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 110 0.0050 2.78 2.18 Pipe Channel, RCP_Round  12"

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.015  Concrete sewer w/manholes & inlets

27.6 584 Total

Summary for Subcatchment P1a: PS1a

Runoff = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf,  Depth= 5.76"
     Routed to Pond 1a : CB7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
8,481 98 Paved parking, HSG A
4,566 98 Roofs, HSG A
7,073 39 >75% Grass cover, Good, HSG A

20,120 77 Weighted Average
7,073 35.15% Pervious Area

13,047 64.85% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment P1b: PS1b

Runoff = 5.13 cfs @ 12.07 hrs,  Volume= 17,032 cf,  Depth= 7.81"
     Routed to Pond 1b : CB2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
10,744 98 Paved parking, HSG A
13,465 98 Roofs, HSG A

1,964 39 >75% Grass cover, Good, HSG A
26,173 94 Weighted Average

1,964 7.50% Pervious Area
24,209 92.50% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1c: PS1c

Runoff = 0.92 cfs @ 12.07 hrs,  Volume= 3,174 cf,  Depth= 8.29"
     Routed to Link DP1 : Drainage System #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
4,578 98 Paved parking, HSG A

16 39 >75% Grass cover, Good, HSG A
4,594 98 Weighted Average

16 0.35% Pervious Area
4,578 99.65% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2a: PS2a

Runoff = 0.77 cfs @ 12.08 hrs,  Volume= 2,341 cf,  Depth= 3.38"
     Routed to Pond 2a : CB6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"
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Area (sf) CN Description
2,465 98 Paved parking, HSG A

29 98 Roofs, HSG A
5,806 39 >75% Grass cover, Good, HSG A
8,300 57 Weighted Average
5,806 69.95% Pervious Area
2,494 30.05% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2b: PS2b

Runoff = 3.22 cfs @ 12.07 hrs,  Volume= 10,508 cf,  Depth= 7.57"
     Routed to Pond 2b : CB5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
6,157 98 Paved parking, HSG A
8,836 98 Roofs, HSG A
1,667 39 >75% Grass cover, Good, HSG A

16,660 92 Weighted Average
1,667 10.01% Pervious Area

14,993 89.99% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2c: PS2c

Runoff = 3.00 cfs @ 12.07 hrs,  Volume= 10,393 cf,  Depth= 8.29"
     Routed to Pond 2c : CB4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
3,896 98 Paved parking, HSG A

11,148 98 Roofs, HSG A
15,044 98 Weighted Average
15,044 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment P2d: PS2d

Runoff = 1.67 cfs @ 12.07 hrs,  Volume= 5,808 cf,  Depth= 8.29"
     Routed to Pond 2d : CB3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
2,897 98 Paved parking, HSG A
5,510 98 Roofs, HSG A
8,407 98 Weighted Average
8,407 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P3: PS3

Runoff = 1.38 cfs @ 12.07 hrs,  Volume= 4,133 cf,  Depth= 5.04"
     Routed to Link DP2 : Drainage System #2 (CB1)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=8.53"

Area (sf) CN Description
5,312 98 Paved parking, HSG A
4,523 39 >75% Grass cover, Good, HSG A
9,835 71 Weighted Average
4,523 45.99% Pervious Area
5,312 54.01% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1a: CB7

[57] Hint: Peaked at 22.28' (Flood elevation advised)

Inflow Area = 20,120 sf, 64.85% Impervious,  Inflow Depth = 5.76"    for  50-yr event
Inflow = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf
Outflow = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.20 cfs @ 12.07 hrs,  Volume= 9,662 cf
     Routed to Pond 1b : CB2
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Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 22.28' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 21.06' 12.0"  Round CMP_Round  12"   

L= 183.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 21.06' / 18.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.19 cfs @ 12.07 hrs  HW=22.27'   (Free Discharge)
1=CMP_Round  12"  (Inlet Controls 3.19 cfs @ 4.07 fps)

Summary for Pond 1b: CB2

[57] Hint: Peaked at 21.63' (Flood elevation advised)
[79] Warning: Submerged Pond 1a Primary device # 1 INLET by 0.57'

Inflow Area = 46,293 sf, 80.48% Impervious,  Inflow Depth = 6.92"    for  50-yr event
Inflow = 8.33 cfs @ 12.07 hrs,  Volume= 26,694 cf
Outflow = 8.33 cfs @ 12.07 hrs,  Volume= 26,694 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.33 cfs @ 12.07 hrs,  Volume= 26,694 cf
     Routed to Link DP1 : Drainage System #1

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 21.63' @ 12.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.95' 15.0"  Round CMP_Round  15"   

L= 90.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.95' / 17.81'   S= 0.0016 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.23 sf   

Primary OutFlow  Max=8.32 cfs @ 12.07 hrs  HW=21.63'   (Free Discharge)
1=CMP_Round  15"  (Barrel Controls 8.32 cfs @ 6.78 fps)

Summary for Pond 2a: CB6

[57] Hint: Peaked at 19.74' (Flood elevation advised)

Inflow Area = 88,068 sf, 44.32% Impervious,  Inflow Depth = 4.24"    for  50-yr event
Inflow = 5.71 cfs @ 12.37 hrs,  Volume= 31,104 cf
Outflow = 5.71 cfs @ 12.37 hrs,  Volume= 31,104 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.71 cfs @ 12.37 hrs,  Volume= 31,104 cf
     Routed to Pond 2b : CB5

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.74' @ 12.37 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.09' 18.0"  Round Culvert   
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L= 58.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.09' / 18.02'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.71 cfs @ 12.37 hrs  HW=19.74'   (Free Discharge)
1=Culvert  (Barrel Controls 5.71 cfs @ 3.66 fps)

Summary for Pond 2b: CB5

[57] Hint: Peaked at 20.13' (Flood elevation advised)
[81] Warning: Exceeded Pond 2a by 0.70' @ 12.08 hrs

Inflow Area = 104,728 sf, 51.59% Impervious,  Inflow Depth = 4.77"    for  50-yr event
Inflow = 6.71 cfs @ 12.36 hrs,  Volume= 41,611 cf
Outflow = 6.71 cfs @ 12.36 hrs,  Volume= 41,611 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.71 cfs @ 12.36 hrs,  Volume= 41,611 cf
     Routed to Pond 2c : CB4

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.13' @ 12.36 hrs

Device Routing     Invert Outlet Devices
#1 Primary 18.02' 18.0"  Round Culvert   

L= 96.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 18.02' / 17.90'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.71 cfs @ 12.36 hrs  HW=20.13'   (Free Discharge)
1=Culvert  (Barrel Controls 6.71 cfs @ 3.80 fps)

Summary for Pond 2c: CB4

[57] Hint: Peaked at 20.54' (Flood elevation advised)
[81] Warning: Exceeded Pond 2b by 0.67' @ 12.06 hrs

Inflow Area = 119,772 sf, 57.67% Impervious,  Inflow Depth = 5.21"    for  50-yr event
Inflow = 9.13 cfs @ 12.08 hrs,  Volume= 52,004 cf
Outflow = 9.13 cfs @ 12.08 hrs,  Volume= 52,004 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.13 cfs @ 12.08 hrs,  Volume= 52,004 cf
     Routed to Pond 2d : CB3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.54' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.90' 18.0"  Round Culvert   

L= 81.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.90' / 17.80'   S= 0.0012 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.13 cfs @ 12.08 hrs  HW=20.54'   (Free Discharge)
1=Culvert  (Barrel Controls 9.13 cfs @ 5.17 fps)



Type III 24-hr  50-yr Rainfall=8.53"Proposed Conditions 2023-09-19
  Printed  11/17/2023Prepared by Haley Ward

Page 46HydroCAD® 10.20-3g  s/n 00801  © 2023 HydroCAD Software Solutions LLC

Summary for Pond 2d: CB3

[57] Hint: Peaked at 20.13' (Flood elevation advised)
[79] Warning: Submerged Pond 2c Primary device # 1 INLET by 2.23'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 5.41"    for  50-yr event
Inflow = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf
Outflow = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf
     Routed to Pond 2e : DMH 3

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 20.13' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.70' 18.0"  Round Culvert   

L= 7.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.70' / 17.69'   S= 0.0014 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 1.77 sf   

Primary OutFlow  Max=10.78 cfs @ 12.08 hrs  HW=20.13'   (Free Discharge)
1=Culvert  (Barrel Controls 10.78 cfs @ 6.10 fps)

Summary for Pond 2e: DMH 3

[57] Hint: Peaked at 19.43' (Flood elevation advised)
[79] Warning: Submerged Pond 2d Primary device # 1 INLET by 1.73'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 5.41"    for  50-yr event
Inflow = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf
Outflow = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf
     Routed to Pond 2f : Jellyfish

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.43' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.44' 24.0"  Round Culvert   

L= 36.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.44' / 17.41'   S= 0.0008 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.78 cfs @ 12.08 hrs  HW=19.43'   (Free Discharge)
1=Culvert  (Barrel Controls 10.78 cfs @ 4.29 fps)
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Summary for Pond 2f: Jellyfish

[57] Hint: Peaked at 19.27' (Flood elevation advised)
[79] Warning: Submerged Pond 2e Primary device # 1 INLET by 1.83'

Inflow Area = 128,179 sf, 60.44% Impervious,  Inflow Depth = 5.41"    for  50-yr event
Inflow = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf
Outflow = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.79 cfs @ 12.08 hrs,  Volume= 57,812 cf
     Routed to Link DP2 : Drainage System #2 (CB1)

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 19.27' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 17.31' 24.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 17.31' / 17.29'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.78 cfs @ 12.08 hrs  HW=19.26'   (Free Discharge)
1=Culvert  (Barrel Controls 10.78 cfs @ 4.37 fps)

Summary for Link DP1: Drainage System #1

Inflow Area = 50,887 sf, 82.21% Impervious,  Inflow Depth = 7.04"    for  50-yr event
Inflow = 9.24 cfs @ 12.07 hrs,  Volume= 29,868 cf
Primary = 9.24 cfs @ 12.07 hrs,  Volume= 29,868 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link DP2: Drainage System #2 (CB1)

Inflow Area = 138,014 sf, 59.98% Impervious,  Inflow Depth = 5.39"    for  50-yr event
Inflow = 12.18 cfs @ 12.08 hrs,  Volume= 61,945 cf
Primary = 12.18 cfs @ 12.08 hrs,  Volume= 61,945 cf,  Atten= 0%,  Lag= 0.0 min
     Routed to nonexistent node 2R

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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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 26, Aug 22, 2023

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

699 Urban land 2.2 96.8%

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

0.1 3.2%

Totals for Area of Interest 2.3 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

699—Urban land

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

Minor Components

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

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

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

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

Description of Canton

Setting
Parent material: Till

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

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

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

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

Minor Components

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

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

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

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

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

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

Custom Soil Resource Report
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National Flood Hazard Layer FIRMette
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INSPECTION & LONG TERM 

MAINTENANCE PLAN 



 
 

INSPECTION & LONG-TERM MAINTENANCE PLAN 
FOR 

COMMERCIAL DEVELOPMENT 
 

581 LAFAYETTE ROAD 
PORTSMOUTH, NH 

 
Introduction 

The intent of this plan is to provide the Atlas Commons, LLC (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 proposed Jellyfish® filter and associated 
drainage structures (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, if required. 

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 may include but are not limited 
to:  

• Dust control 
• Sediment barriers 
• Stabilized construction entrance 
• Catch basin basket 

 Structural BMPs 

 Structural BMPs are more labor and capital-intensive structures or installations that require more 
specialized personnel to install. Examples on this project include but are not limited to:  

• Closed Drainage System 
• Contech Jellyfish® Filter 

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. Closed Drainage System: Monitor accumulation of debris in drainage structures monthly or 
after significant rain events. Remove sediments when they accumulate within the outlet pipe.  
During construction, maintain inlet protection until all areas have been stabilized. Prior to the 
end of construction, inspect the drains and basins for accumulations and remove and clean by jet-
vacuuming. 

2. Contech Jellyfish® Filter: Refer to Manufacturer’s instructions for procedure on maintenance of 
the unit. 

 
 
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 homes are 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. 
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JELLYFISH® FILTER 
INSPECTION & MAINTENANCE GUIDE 

Jellyfish units are often just one of many structures in a more comprehensive stormwater drainage and treatment system.

In order for maintenance of the Jellyfish filter to be successful, it is imperative that all other components be properly maintained. 
The maintenance and repair of upstream facilities should be carried out prior to Jellyfish maintenance activities.

In addition to considering upstream facilities, it is also important to correct any problems identified in the drainage area. Drainage 
area concerns may include: erosion problems, heavy oil loading, and discharges of inappropriate materials. 

®

TABLE OF CONTENTS
Inspection and Maintenance Overview ..................................................................................3

Inspection Procedure .............................................................................................................3

Maintenance Procedure .........................................................................................................4

Cartridge Assembly & Cleaning ..............................................................................................5

Inspection Process  ................................................................................................................7



3

1.0 Inspection and Maintenance Overview
The primary purpose of the Jellyfish® Filter is to capture and remove 
pollutants from stormwater runoff. As with any filtration system, 
these pollutants must be removed to maintain the filter’s maximum 
treatment performance. Regular inspection and maintenance are 
required to insure proper functioning of the system.

Maintenance frequencies and requirements are site specific and vary 
depending on pollutant loading. Additional maintenance activities 
may be required in the event of non-storm event runoff, such as 
base-flow or seasonal flow, an upstream chemical spill or due to 
excessive sediment loading from site erosion or extreme runoff 
events. It is a good practice to inspect the system after major storm 
events.

Inspection activities are typically conducted from surface 
observations and include:

 y Observe if standing water is present
 y Observe if there is any physical damage to the deck or 

cartridge lids
 y Observe the amount of debris in the Maintenance 

Access Wall (MAW) or inlet bay for vault systems

Maintenance activities include:

 y Removal of oil, floatable trash and debris
 y Removal of collected sediments
 y Rinsing and re-installing the filter cartridges
 y Replace filter cartridge tentacles, as needed

2.0 Inspection Timing
Inspection of the Jellyfish Filter is key in determining the maintenance 
requirements for, and to develop a history of, the site’s pollutant 
loading characteristics. In general, inspections should be performed 
at the times indicated below; or per the approved project 
stormwater quality documents (if applicable), whichever is more 
frequent. 

1. A minimum of quarterly inspections during the first year of 
operation to assess the sediment and floatable pollutant 
accumulation, and to ensure proper functioning of the system.

2. Inspection frequency in subsequent years is based on the 
inspection and maintenance plan developed in the first year of 
operation. Minimum frequency should be once per year.

3. Inspection is recommended after each major storm event.

4. Inspection is required immediately after an upstream oil, fuel or 
other chemical spill.

3.0 Inspection Procedure
The following procedure is recommended when performing 
inspections:

1. Provide traffic control measures as necessary.

2. Inspect the MAW or inlet bay for floatable pollutants such as 
trash, debris, and oil sheen.

3. Measure oil and sediment depth in several locations, by 
lowering a sediment probe until contact is made with the floor 
of the structure. Record sediment depth, and presences of any 
oil layers. 

4. Inspect cartridge lids. Missing or damaged cartridge lids to be 
replaced.

5. Inspect the MAW (where appropriate), cartridge deck and 
receptacles, and backwash pool weir, for damaged or broken 
components. 

3.1 Dry weather inspections

 y Inspect the cartridge deck for standing water, and/or 
sediment on the deck.

 y No standing water under normal operating conditions.
 y Standing water inside the backwash pool, but not 

outside the backwash pool indicates, that the filter 
cartridges need to be rinsed. 
 

 
 

Personnel 
Access

Outlet Pipe

Hi-Flo Cartridges 
with Lid (inside 
backwash pool)

Manhole 
Structure

Inlet Pipe

Equipment 
Access

Maintenance 
Access Wall

Downdrain Cartridge 
with Lid (outside of 

backwash pool)

Cartridge Deck

Sediment

Backwash 
Pool Weir

Membrane 
Filtration Tentacles

Note: Separator Skirt not shown

Inspection Utilizing Sediment Probe
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 y Standing water outside the backwash pool is not 
anticipated and may indicate a backwater condition 
caused by high water elevation in the receiving 
water body, or possibly a blockage in downstream 
infrastructure.

 y Any appreciable sediment (≥1/16”) accumulated on the 
deck surface should be removed. 

3.2 Wet weather inspections

 y  Observe the rate and movement of water in the unit. 
Note the depth of water above deck elevation within the 
MAW or inlet bay.

 y  Less than 6 inches, flow should be exiting the cartridge 
lids of each of the draindown cartridges (i.e. cartridges 
located outside the backwash pool).

 y  Greater than 6 inches, flow should be exiting the 
cartridge lids of each of the draindown cartridges and 
each of the hi-flo cartridges (i.e. cartridges located 
inside the backwash pool), and water should be 
overflowing the backwash pool weir.

 y  18 inches or greater and relatively little flow is exiting 
the cartridge lids and outlet pipe, this condition 
indicates that the filter cartridges need to be rinsed.

4.0 Maintenance Requirements
Required maintenance for the Jellyfish Filter is based upon results 
of the most recent inspection, historical maintenance records, or 
the site specific water quality management plan; whichever is more 
frequent. In general, maintenance requires some combination of the 
following:

1. Sediment removal for depths reaching 12 inches or greater, or 
within 3 years of the most recent sediment cleaning, whichever 
occurs sooner. 

2. Floatable trash, debris, and oil removal.

3. Deck cleaned and free from sediment.

4. Filter cartridges rinsed and re-installed as required by the most 
recent inspection results, or within 12 months of the most 
recent filter rinsing, whichever occurs sooner. 

5. Replace tentacles if rinsing does not restore adequate hydraulic 
capacity, remove accumulated sediment, or if damaged or 
missing. It is recommended that tentacles should remain in 
service no longer than 5 years before replacement.

6. Damaged or missing cartridge deck components must be 
repaired or replaced as indicated by results of the most recent 
inspection.

7. The unit must be cleaned out and filter cartridges inspected 
immediately after an upstream oil, fuel, or chemical spill. 
Filter cartridge tentacles should be replaced if damaged or 
compromised by the spill.

5.0 Maintenance Procedure
The following procedures are recommended when maintaining the 
Jellyfish Filter:

1. Provide traffic control measures as necessary.

2. Open all covers and hatches. Use ventilation equipment as 
required, according to confined space entry procedures. 
Caution: Dropping objects onto the cartridge deck may 
cause damage.

3. Perform Inspection Procedure prior to maintenance activity.

4. To access the cartridge deck for filter cartridge service, descend 
into the structure and step directly onto the deck. Caution: Do 
not step onto the maintenance access wall (MAW) or backwash 
pool weir, as damage may result. Note that the cartridge deck 
may be slippery.

5. Maximum weight of maintenance crew and equipment on the 
cartridge deck not to exceed 450 lbs. 

5.1 Filter Cartridge Removal 

1. Remove a cartridge lid.

2. Remove cartridges from the deck using the lifting loops in the 
cartridge head plate. Rope or a lifting device (available from 
Contech) should be used. Caution: Should a snag occur, do 
not force the cartridge upward as damage to the tentacles 
may result. Wet cartridges typically weigh between 100 and 
125 lbs.

3. Replace and secure the cartridge lid on the exposed empty 
receptacle as a safety precaution. Contech does not recommend 
exposing more than one empty cartridge receptacle at a time. 

5.2 Filter Cartridge Rinsing

1. Remove all 11 tentacles from the cartridge head plate. Take 
care not to lose or damage the O-ring seal as well as the plastic 
threaded nut and connector.

2. Position tentacles in a container (or over the MAW), with the 
threaded connector (open end) facing down, so rinse water is 
flushed through the membrane and captured in the container. 

3. Using the Jellyfish rinse tool (available from Contech) or a 
low-pressure garden hose sprayer, direct water spray onto the 
tentacle membrane, sweeping from top to bottom along the 
length of the tentacle. Rinse until all sediment is removed from 
the membrane. Caution: Do not use a high pressure sprayer 
or focused stream of water on the membrane. Excessive 
water pressure may damage the membrane.

Cartridge Removal & Lifting Device
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4. Collected rinse water is typically removed by vacuum hose.

5. Reassemble cartridges as detailed later in this document. Reuse 
O-rings and nuts, ensuring proper placement on each tentacle. 

5.3 Sediment and Flotables Extraction

1. Perform vacuum cleaning of the Jellyfish Filter only after 
filter cartridges have been removed from the system. Access 
the lower chamber for vacuum cleaning only through the 
maintenance access wall (MAW) opening. Be careful not to 
damage the flexible plastic separator skirt that is attached to 
the underside of the deck on manhole systems. Do not lower 
the vacuum wand through a cartridge receptacle, as damage to 
the receptacle will result.

2. Vacuum floatable trash, debris, and oil, from the MAW 
opening or inlet bay. Alternatively, floatable solids may be 
removed by a net or skimmer.

3. Pressure wash cartridge deck and receptacles to remove all 
sediment and debris. Sediment should be rinsed into the sump 
area. Take care not to flush rinse water into the outlet pipe.

4. Remove water from the sump area. Vacuum or pump 
equipment should only be introduced through the MAW or 
inlet bay. 

5. Remove the sediment from the bottom of the unit through the 
MAW or inlet bay opening.

6. For larger diameter Jellyfish Filter manholes (≥8-ft) and some 
vaults complete sediment removal may be facilitated by 
removing a cartridge lid from an empty receptacle and inserting 
a jetting wand (not a vacuum wand) through the receptacle. 
Use the sprayer to rinse loosened sediment toward the vacuum 
hose in the MAW opening, being careful not to damage the 
receptacle.

5.4 Filter Cartridge Reinstallation and Replacement

1. Cartridges should be installed after the deck has been cleaned. 
It is important that the receptacle surfaces be free from grit and 
debris.

2. Remove cartridge lid from deck and carefully lower the filter 
cartridge into the receptacle until head plate gasket is seated 
squarely in receptacle. Caution: Do not force the cartridge 
downward; damage may occur. 

3. Replace the cartridge lid and check to see that both male 
threads are properly seated before rotating approximately 1/3 
of a full rotation until firmly seated. Use of an approved rim 
gasket lubricant may facilitate installation. See next page for 
additional details. 

4. If rinsing is ineffective in removing sediment from the tentacles, 
or if tentacles are damaged, provisions must be made to 
replace the spent or damaged tentacles with new tentacles. 
Contact Contech to order replacement tentacles.

5.5 Chemical Spills

Caution: If a chemical spill has been captured, do not attempt 
maintenance. Immediately contact the local hazard response 
agency and contact Contech. 

5.6 Material Disposal

The accumulated sediment found in stormwater treatment and 
conveyance systems must be handled and disposed of in accordance 
with regulatory protocols. It is possible for sediments to contain 
measurable concentrations of heavy metals and organic chemicals 
(such as pesticides and petroleum products). Areas with the greatest 
potential for high pollutant loading include industrial areas and 
heavily traveled roads. Sediments and water must be disposed 
of in accordance with all applicable waste disposal regulations. 
When scheduling maintenance, consideration must be made 
for the disposal of solid and liquid wastes. This typically requires 
coordination with a local landfill for solid waste disposal. For 
liquid waste disposal a number of options are available including a 
municipal vacuum truck decant facility, local waste water treatment 
plant or on-site treatment and discharge.

Vacuuming Sump Through MAW

Vacuuming Sump Through MAW
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Jellyfish Filter Components & Filter Cartridge Assembly and Installation

 

 

 

      

 

 
 

NOTES:     
Head Plate Gasket Installation:
Install Head Plate Gasket (Item 4) onto the Head Plate (Item 1) 
and liberally apply a lubricant from Table 2: Approved Gasket
Lubricants onto the gasket where it contacts the Receptacle
(Item 7) and Cartridge Lide (ITem 6). Follow Lubricant 
manufacturer’s instructions.

Lid Assembly:
Rotate Cartridge Lid counter-clockwise until both male threads
drop down and properly seat. Then rotate Cartridge Lid
clock-wise approximately one-third of a full rotation until
Cartridge Lid is firmly secured, creating a watertight seal.

PART NO. MFR DESCRIPTION 
78713 LA-CO LUBRI-JOINT 
40501 HERCULES DUCK BUTTER 
30600 OATEY PIPE LUBRICANT 

PSLUBXL1Q PROSELECT PIPE JOINT LUBRICANT 

ITEM NO. DESCRIPTION 
1 JF HEAD PLATE 
2 JF TENTACLE 
3 JF O-RING 

4 
JF HEAD PLATE 

GASKET 
5 JF CARTRIDGE EYELET 
6 JF 14IN COVER 
7 JF RECEPTACLE 

8 
BUTTON HEAD CAP 

SCREW M6X14MM SS 
9 JF CARTRIDGE NUT 

TABLE 1: BOM 
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TABLE 2: APPROVED GASKET LUBRICANTS 
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5 
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CARTRIDGE LID: ORIFICE 
DIAMETER PER PROJECT 
DRAWING 

O-RING: INSTALLED 
WITH EACH MEMBRANE 
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CARTRIDGE RECEPTACLE: 
SECURED TO CARTRIDGE DECK 

SEE NOTE FOR 
LUBRICATION DETAILS 

SCREW, BUTTON HEAD CAP 
REQUIRES 5MM HEX WRENCH 

ENSURE EYE BOLTS ARE ALIGNED 
TO FACILITATE LIFTING DEVICE 
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Jellyfish Filter Inspection and Maintenance Log

Owner: Jellyfish Model No:

Location: GPS Coordinates:

Land Use: Commercial: Industrial: Service Station:

Roadway/Highway: Airport: Residential:

Date/Time:

Inspector:

Maintenance Contractor:

Visible Oil Present: (Y/N)

Oil Quantity Removed:

Floatable Debris Present: 
(Y/N)

Floatable Debris Removed: 
(Y/N)

Water Depth in Backwash 
Pool

Draindown Cartridges 
externally rinsed and 
recommissioned: (Y/N)

New tentacles put on 
Draindown Cartridges: (Y/N)

Hi-Flo Cartridges externally 
rinsed and recommissioned: 
(Y/N)

New tentacles put on Hi-Flo 
Cartridges: (Y/N)

Sediment Depth Measured: 
(Y/N)

Sediment Depth (inches or 
mm):

Sediment Removed: (Y/N)

Cartridge Lids intact: (Y/N)

Observed Damage:

Comments:



800.338.1122
www.ContechES.com

Support

 y Drawings and specifications are available at www.conteches.com/jellyfish.
 y Site-specific design support is available from Contech Engineered Solutions.
 y Find a Certified Maintenance Provider at www.conteches.com/ccmp

© 2021 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary sewer, stormwater, 
wastewater treatment and earth stabilization products. For information on other Contech segment offerings, visit ContechES.com or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS AND DECISIONS, 
AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, 
MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR PURPOSE ARE 
DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE (AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

Jellyfish Maintenance 01/21

®
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terra firma landscape architecture
163.a Court Street
Portsmouth, NH

No. Date Revision NotesBy

No. Date Issue Notes

TAC COMMENTSA 1/2/2024

TREES + GREENERY COMMENTSB 1/10/2024

PLEASE NOTE: THIS SHEET IS SCALED FOR 22 BY 34 PAPER, DO NOT REDUCE OR ENLARGE. 

Plant List - Perennials
ID Qty Botanical Name Common Name Scheduled Size

ACT 29 Actaea racemosa Bugbane 1 Gal.
AMH 7 Amsonia hubrichtii Arkansas Blue Star 1 Gal.
AMT 7 Amsonia tabernaemontana Eastern Blue Star 1 Gal.
AOS 21 Aster oblongifolius 'October Skies' Aromatic Aster 2 QT
BAP 5 Baptisia australis 'Screaming Yellow' False Indigo 2 QT
CARY 9 Caryopteris clandonensis 'First Choice' First Choice Bluebeard 2 QT
CE 50 Carex eburnea Seersucker Sedge 2 QT
CV 50 Coreopsis verticillata 'Moonbeam' Threadleaf Coreopsis 2 QT
CWB 20 Chrysanthemum weyrichii 'White Bomb' Dwarf Chrysanthemum 2 QT
EP 51 Epimedium x rubrum 'Sweetheart' Barrenwort 1 QT
EUP 9 Eupatorium maculatum 'Gateway' Joe Pye Weed Plug
GMB 20 Geranium macrorrhizum ‘Bevan's’ Cranesbill 2 QT
HEL 5 Helianthus salicifolius Willowleaf Sunflower 2 QT
HEU 33 Heuchera villosa 'Autumn Bride' Autumn Bride Coral Bells 2 QT
HSE 11 Helenium 'Sahin's Early Flowerer' Sahin's Early Flowerer Sneezeweed2 QT
PVS 17 Panicum virgatum 'Shenandoah' Shenandoah Switch Grass 2 Gal.
PX 101 Polystichum acrostichoides Christmas Fern 2 QT
RF 7 Rudbeckia fulgida 'Goldstrum' Goldstrum Black-Eyed Susan 2 QT
SH 10 Sporobolus heterolepsis Prairie Dropseed 1 Gal.
SO 7 Stachys officinalis Bishop's Wort 2 QT
SPA 14 Spiraea japonica 'Alpina' Alpine Spirea 2 QT
TC 12 Thermopsis caroliniana Carolina Lupine 2 QT
VER 37 Vernonia lettermannii 'Iron Butterfly' Iron Butterfly Ironweed 2 QT
WAL 49 Waldsteinia ternata Siberian Barren Strawberry 2 QT

Plant List - Trees and Shrubs
ID Qty Botanical Name Common Name Scheduled Size

AAB 5 Amelanchier grandiflora 'Autumn Brilliance' Autumn Brilliance Serviceberry 2 1/1" Cal.
BBG 24 Buxus microphylla 'Baby Gem' Baby Gem Boxwood 4-4 1/2'
BDI 7 Buddlea 'Davidii' Butterfly Bush 4-5'
CFF 21 Carpinus betulus 'Frans Fontaine' Frans Fontaine Hornbeam 1 1/2-2" Cal.
HAL 3 Halesia carolina 'Jersey Belle' Jersey Belle Carolina Silverbelle 1 1/2" Cal.
HYP 21 Hypercum 'Hidcote' St. Johnswort 5 Gal.
JPN 22 Juniperus procumbens 'Nana' Dwarf Japanese Garden Juniper 3 Gal.
LT 1 Liriodendron tulipifera Tulip Tree 2 1/2" Cal.
MD 12 Microbiota decussata Russian Arborvitae 2 G
PHC 1 Pinus sylvestris 'Hillside Creeper' Hillside Creeper Scotch Pine 3 Gal.
PSM 6 Pinus strobus 'Minuta' Minuta White Pine 3'
RGL 50 Rhus aromatica 'Grow Low' Grow Low Sumac 18"+ Ht.
SMK 13 Syringa patula 'Miss Kim' Miss Kim Lilac 3-4' Ht.
TJR 18 Thuja plicata 'Junior Giant' Junior Giant Arborvitae 8-10'
TOS 20 Thuja occidentalis 'Smaragd' American Arborvitae 8-10'

NOTE: IRRIGATION IN THE FORM OF SPRINKLER 
HEADS IN THE LAWN AREAS AND DRIP IRRIGATION IN 
PLANTING BEDS SHALL BE SOURCED FROM THE CITY 
OF PORTSMOUTH'S MUNICIPAL WATER, AND SHALL 
INCLUDE A BACK FLOW PREVENTION.
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STAGGER PLANTS

                               

                               

                               

SPACE

ATYPICAL SPACING AT END ROW

ATYPICAL SPACING IN CORNERS

NOTES:

1. PLACE PLANTS IN BED AS SHOWN, SPACING AS SPECIFIED IN PLANT SCHEDULE.
2. GROUNDCOVER SHALL BE TRIANGULAR SPACED IN ROWS PARALLEL TO STRAIGHT EDGES

AND SHALL BE EVENLY SPACED IN ROWS PARALLEL TO CURVE EDGES.

 

SCALE: NTS
GROUND COVER SPACING DETAIL4

L-2

APPLY 3" MIN. BARK MULCH

REMOVE BURLAP

1 PKG. PER  3'  + SHRUB) OR EQUAL.
(1/2 PKG. PER UP TO 3' SHRUB

ADD BONE MEAL TO SOIL MIX

ADD MYCOR TREE W/ TERA SORB

BACKFILL WITH SOIL DUG FROM 
HOLE. BACKFILL IN THREE LIFTS, 
WATER THOROUGHLY BETWEEN 
LIFTS. ROOTBALL TO SIT DIRECTLY 
ON UNDISTURBED SOIL. NO MORE 
THAN 20% COMPOST TO BE USED IN 
BACKFILL.

2-3 TIMES ROOT BALL

SCALE: NTS
B&B SHRUB PLANTING3

L-2

SCALE: NTS
TREE PLANTING - 2"+ CAL.1

3" SHREDDED UNTREATED
BARK MULCH PLACED

ABOVE FINISH GRADE OVER
PLANTING HOLE

6' MIN. DIA. PLANT SAUCER

REMOVE ALL WIRE & BURLAP FROM ROOT 
BALL AND PLANTING HOLE

DO NOT FILL SOIL OVER TOP OF ROOT BALL
(ROOT COLLAR SHOULD BE 2-3" ABOVE FINISH GRADE)

MIN. 3 TIMES ROOT BALL (ALL SIDES)

BACKFILL WITH SOIL DUG FROM HOLE. 
BACKFILL IN THREE LIFTS, WATER 
THOROUGHLY BETWEEN LIFTS. NO 
MORE THAN 20% COMPOST TO BE USED 
IN BACKFILL.

1 PKG. PER  3'  + SHRUB) OR EQUAL.
(1/2 PKG. PER UP TO 3' SHRUB
ADD MYCOR TREE W/ TERA SORB
NOTE:

L-2

ROOT BALL TO SIT
DIRECTLY ON

UNDISTURBED SOIL

2'

4"
 M

IN
.

& 2' BEYOND SHRUB SPREAD
SAUCERS TO BE 4" HIGH 

1 PKG. PER  3'  + SHRUB) OR EQUAL.
(1/2 PKG. PER UP TO 3' SHRUB
ADD MYCOR TREE W/ TERA SORB

NOTE:

SCALE: NTS
PYRAMIDAL EVERGREEN TREE PLANTING2

L-2

3" SHREDDED UNTREATED BARK MULCH PLACED 
ABOVE FINISH GRADE OVER PLANTING HOLE

REMOVE ALL WIRE & BURLAP FROM ROOT 
BALL AND PLANTING HOLE

DO NOT FILL SOIL OVER TOP OF ROOT BALL
(ROOT COLLAR SHOULD BE 2-3" ABOVE FINISH GRADE)

MIN. 3 TIMES ROOT BALL (ALL SIDES)

BACKFILL WITH SOIL DUG FROM HOLE. BACKFILL IN THREE 
LIFTS, WATER THOROUGHLY BETWEEN LIFTS. NO MORE 
THAN 20% COMPOST TO BE USED IN BACKFILL. ROOT BALL 
TO SIT DIRECTLY ON UNDISTURBED SOIL.

NOTE: SHRUBS SHALL BE PLANTED A MINIMUM OF 1" & NO MORE THAN 2" ABOVE FINISH
GRADE, DEPENDING UPON SITE CONDITIONS.

COMPACTED SOIL TO PREVENT SETTLING

EXISTING SUBGRADE

FINISH GRADE

3"  MULCH

RECEIVING HOLE SHALL BE APPROXIMATELY
2 TIMES LARGER THAN THE ROOT BALL

BACKFILL PLANTING PITS WITH NATIVE SOIL

SCALE: NTS
SHRUB/GROUND COVER PLANTING DETAIL5

L-2

LANDSCAPE NOTES:

1. THE CONTRACTOR SHALL LOCATE AND VERIFY THE EXISTENCE OF ALL UTILITIES PRIOR TO STARTING WORK.
2. THE CONTRACTOR SHALL SUPPLY ALL PLANT MATERIALS IN QUANTITIES SUFFICIENT TO COMPLETE THE 
PLANTINGS SHOWN ON THE DRAWINGS.
3. ALL MATERIAL SHALL CONFORM TO THE GUIDELINES ESTABLISHED BY THE CURRENT AMERICAN STANDARD 
FOR NURSERY STOCK PUBLISHED BY THE AMERICAN ASSOCIATION OF NURSERYMEN. 
4. ALL PLANT SUBSTITUTIONS MUST BE APPROVED BY THE LANDSCAPE ARCHITECT. 
5. ALL PLANT MATERIALS SHALL BE EXACTLY AS SPECIFIED BY THE LANDSCAPE ARCHITECT.  IF PLANT SPECIES 
CULTIVARS ARE FOUND TO VARY FROM THAT SPECIFIED AT ANY TIME DURING THE GUARANTEE PERIOD, THE 
LANDSCAPE ARCHITECT RESERVES THE RIGHT TO HAVE THE CONTRACTOR REPLACE THAT PLANT MATERIAL. 
THE LANDSCAPE ARCHITECT RESERVES THE RIGHT TO REJECT ANY PLANT DELIVERED TO THE SITE FOR 
AESTHETIC REASONS BEFORE PLANTING. THE LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR THE QUALITY 
FOR ALL THE PLANTS.
6. PLANTS SHALL BE SUBJECT TO INSPECTION AND APPROVAL AT THE PLACE OF GROWTH, UPON DELIVERY OR 
AT THE JOB SITE WHILE WORK IS ON-GOING TO CONFORMITY TO SPECIFIED QUALITY, SIZE AND VARIETY.
7. PLANTS FURNISHED IN CONTAINERS SHALL HAVE THE ROOTS WELL ESTABLISHED IN THE SOIL MASS AND 
SHALL HAVE AT LEAST ONE (1) GROWING SEASON.  ROOT-BOUND PLANTS OR INADEQUATELY SIZED CONTAINERS 
TO SUPPORT THE PLANT MAY BE DEEMED UNACCEPTABLE.
8. NO PLANT SHALL BE PUT IN THE GROUND BEFORE GRADING HAS BEEN FINISHED AND APPROVED BY THE 
LANDSCAPE ARCHITECT.
9. ALL PLANTS SHALL BE INSTALLED AND DETAILED PER PROJECT SPECIFICATIONS.
10. ALL PLANTS SHALL BE WATERED THOROUGHLY TWICE DURING THE FIRST 24-HOUR PERIOD AFTER PLANTING.  
ALL PLANTS SHALL BE WATERED WEEKLY, OR MORE OFTEN IF NECESSARY, DURING THE FIRST GROWING 
SEASON.
11. ALL PLANTS SHALL BE GUARANTEED BY THE CONTRACTOR FOR NOT LESS THAN ONE FULL YEAR FROM THE 
TIME OF PROVISIONAL ACCEPTANCE.  DURING THIS TIME, THE OWNER SHALL MAINTAIN ALL PLANT MATERIALS IN 
THE ABOVE MANNER.  IT IS THE CONTRACTOR'S RESPONSIBILITY TO INSPECT THE PLANTS TO ENSURE PROPER 
CARE.  IF THE CONTRACTOR IS DISSATISFIED WITH THE CARE GIVEN, HE SHALL IMMEDIATELY, AND IN 
SUFFICIENT TIME TO PERMIT THE CONDITION TO BE RECTIFIED, NOTIFY THE LANDSCAPE ARCHITECT IN WRITING 
OR OTHERWISE FORFEIT HIS CLAIM. LANDSCAPE CONTRACTOR SHALL PRUNE PLANTINGS OF DEAD LIMBS OR 
TWIGS DURING THE FIRST YEAR OF GROWTH.
12. FINAL ACCEPTANCE BY THE LANDSCAPE ARCHITECT WILL BE MADE UPON THE CONTRACTOR'S REQUEST 
AFTER ALL CORRECTIVE WORK HAS BEEN COMPLETED.
13. LANDSCAPE CONTRACTOR SHOULD REPLACE DEAD PLANTINGS IMMEDIATELY UPON OWNER DIRECTION 
WITHIN THE WARRANTY PERIOD AND AGAIN AT THE END OF THE GUARANTEE PERIOD, THE CONTRACTOR SHALL 
HAVE REPLACED ANY PLANT MATERIAL THAT IS MISSING, NOT TRUE TO SIZE AS SPECIFIED, THAT HAVE DIED, 
THAT HAVE LOST THEIR NATURAL SHAPE DUE TO DEAD BRANCHES, EXCESSIVE PRUNING OR INADEQUATE OR 
IMPROPER CARE, OR THAT ARE, IN THE OPINION OF THE LANDSCAPE ARCHITECT, IN UNHEALTHY OR UNSIGHTLY 
CONDITION. 
14. ALL LANDSCAPE AREAS TO BE GRASS COMMON TO REGION EXCEPT FOR INTERIOR LANDSCAPED ISLANDS OR 
WHERE OTHER PLANT MATERIAL IS CALLED FOR.
15. ALL TREES AND SHRUBS TO BE PLANTED IN MULCH BEDS WITH DEFINED AND CUT EDGES TO SEPARATE TURF 
GRASS AREAS.
16. FOR ANY LANDSCAPE AREA SO DESIGNATED TO REMAIN, WHETHER ON OR OFF-SITE, REMOVE WEEDS, 
ROCKS, CONSTRUCTION ITEMS, ETC., THEN APPLY GRASS SEED OR PINE BARK MULCH AS DEPICTED ON PLANS.
17. LANDSCAPE CONTRACTOR SHALL FEED AND PRUNE EX. TREES, ON OR JUST OFF SITE, THAT HAVE 
EXPERIENCED ROOT BASE INTRUSION OR DAMAGE DURING CONSTRUCTION IMMEDIATELY AND FOR THE 
DURATION OF THE WARRANTY PERIOD AT THE DIRECTION OF THE LANDSCAPE ARCHITECT.
18. EXISTING TREES TO REMAIN SHALL BE PROTECTED WITH TEMPORARY SNOW FENCING AT THE EDGE OF THE 
EX. TREE CANOPY THE CONTRACTOR SHALL NOT STORE VEHICLES OR MATERIALS WITHIN THE LANDSCAPED 
AREAS.  ANY DAMAGE TO EXISTING TREES, SHRUBS OR LAWN SHALL BE REPAIRED BY THE CONTRACTOR AT NO 
ADDITIONAL COST TO THE OWNER.
19. ALL MULCH AREAS SHALL RECEIVE A 2-3" LAYER OF SHREDDED PINE BARK MULCH.
20. ALL WORK SHALL BE DONE IN STRICT ACCORDANCE WITH PROJECT SPECIFICATIONS.
21. ALL PLANTING HOLES TO BE HAND-DUG, EXCEPT IN NEW CONSTRUCTION WITH NEW PLANTING PITS, 
PLANTING NEAR CURBS, OR AREAS WHERE SILVA CELLS WILL BE USED. IF HOLES ARE MACHINE-DUG, BOTTOM 
OF HOLES NEED TO BE THE APPROPRIATE HEIGHT, AND FIRMED BY THE MACHINE TO CREATE STABILITY FOR 
THE PLANT MATERIAL.
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