
 Town of Kittery 
Planning Board Meeting 

July 11, 2019 
 

ITEM 3 – 76 Dennett Road – Mixed-Use Residential Development – Site Preliminary Plan Review 
Action: Accept or deny application. Schedule public hearing. Owners William J. Cullen and Sail Away, 
LLC and applicant William Wharff request consideration of a mixed-use residential development on 
23.3+- acres of land at 76 Dennett Road (Tax Map 6 Lots 15B & 16A and Tax Map 13, Lot 4) in the 
Mixed Use - Neighborhood (MU-N) Zone. Agent is Shawn Tobey, P.E. Hoyle, Tanner Associates, Inc.  
 
 
PROJECT TRACKING 

REQ’D ACTION COMMENTS STATUS 

YES Sketch Plan 
Acceptance/Approval 

5/9/20-19 Meeting APPROVED 

NO Site Visit   

YES Preliminary Plan Review 
Completeness/Acceptance Scheduled for 7/11/2019 Meeting PENDING 

YES Public Hearing   

YES Preliminary Plan Approval   

YES Final Plan Review and 
Decision   

Applicant:  Prior to the signing of the approved Plan any Conditions of Approval related to the Findings of Fact along with waivers and 
variances (by the BOA) must be placed on the Final Plan and, when applicable, recorded at the York County Registry of Deeds.  PLACE 
THE MAP AND LOT NUMBER IN 1/4” HIGH LETTERS AT LOWER RIGHT BORDER OF ALL PLAN SHEETS.   As per Section 
16.4.4.L - Grading/Construction Final Plan Required. - Grading or construction of roads, grading of land or lots, or construction of buildings is 
prohibited until the original copy of the approved final plan endorsed has been duly recorded in the York County registry of deeds when 
applicable.  

 
Background  
This is now a preliminary plan review for completeness and acceptance. The site consists of three (3) 
parcels totaling 23.3 +- acres which will be merged for the proposed development.  The development 
proposes one four-story mixed-use residential building with 3,000 sf of mercantile space along Dennett 
Road, two four-story residential buildings at the rear of the site, a 5,250 sf amenity building, and five 
covered parking structures in various locations in the parking lot. 
 
The residential buildings will have a mix of studio, one-bedroom and two-bedroom units totaling 303 
dwelling units. The design includes the construction of a private roadway, parking lots totaling 401 
spaces, landscaping, sidewalks, a pool and outdoor amenity space, a nature trail, supporting utilities and 
drainage infrastructure. 
 
At the May 9 meeting, the Board accepted and approved the sketch plan for the proposed development.   
 
Staff Review 
 
Mixed-Use Requirements 

 
1. All of the proposed uses are permitted in the newly created MU-N Zone. The residential units comply 

with the minimum land area per dwelling unit – mixed-use building and multiunit residential 
requirements. 
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 Net Residential Acreage / Density 
 

The MU-N Zone is exempt from Title 16.7.8.2 Net Residential Acreage Calculation but is subject to 
the minimum land area per dwelling unit as defined in Chapter 2 Definitions except that 50% of all 
wetlands may be subtracted, rather than 100%.  As shown on sheet C5 Overall Site Plan, the proposed 
development meets the land area per dwelling unit calculations of the MU-N Zone. 
 

Parking Requirements 
 
2. Per Section 16.3.2.10.F. (4) (d) [1] and [2], Parking for development that includes trails and low 

intensity recreation: Development that includes the creation of public trails and low intensity 
recreational opportunities such as wildlife observation stations or boardwalks may apply the 
pertinent off-street parking standards below. All other off-street parking standards as found in § 
16.8.9.4 shall apply.  

  
 Multiunit residential buildings and mixed-use buildings that include residential. 

• One parking space for studio and one-bedroom dwelling units. 
• One and one-half parking spaces for two-bedroom dwelling units plus one guest parking 

space per every four dwelling units. 
• Parking spaces for more-than-two-bedroom dwelling units. 

 
3. Parking calculations are listed on sheet C5 of the preliminary plans. The development will provide a 

total of 401 spaces: 
a. Front Building = 114 spaces 
b. Rear Buildings = 287 spaces  

  
The provided parking meets and exceeds the Ordinance requirements. 
  
Landscaping, Screening and Buffers 
 
4. The landscaping, screening and buffering details are provided on sheets C17 and C18. The proposed 

development will be generously landscaped and appears to meet the requirements of the MU-N zone.   
 
Wetlands / Open Space 
 
5. The existing property contains wetlands and a vernal pool. Per the regulations for the MU-N zone, the 

wetlands and vernal pool were reviewed by Longview Partners, LLC as a third-party reviewer in 
April 2019. The review found the wetlands delineation to be accurate and within the normal range of 
best professional judgement and consistent with wetlands delineation standards. 
 
Staff researched the question regarding previously approved wetlands impacts. On February 14, 2002, 
the Planning Board approved the site plan for a Professional and Business Park proposed by William 
Cullen which permitted approximately 1600 sf of total wetlands fill, primarily for a road crossing of 
wetlands.  A permit will be required for a modification to the previously approved wetlands crossing 
and for disturbance to the vernal pool buffer (250’). There will be no disturbance within the vernal 
pool buffer (100’) or the wetlands. The wetlands, vernal pool and property lines shown on the 
preliminary plan are based on actual survey data. Sheet C5 Overall Site Plan contains Vernal Pool 
Buffer Calculations, which includes 24,535 sf of buffer restoration. 
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6. Open space meeting the requirements of the zone will be provided (73.5% of the parcel) which will 

include a nature loop trail with wildlife viewing stations for passive recreation for the development. 
An Amenities building (Building 4) and an outdoor pool are also proposed to provide recreational use 
for the residents of the property. 

 
Utilities / Site Improvements   
 
7. The plans show detailed information regarding utilities that will service the site development. Water, 

gas, electrical and telecommunication lines will be extended from Ranger Drive along Dennett Road 
to serve the site.  They will be constructed underground underneath the proposed private roadway.  
Existing sewer is located at the rear of the property and will be extended onto and throughout the site 
underneath the roadway.   
 
The applicant’s engineer has met with the Kittery Water District and the Kittery Sewer Department 
and letters are provided to confirm they both have adequate capacity for the proposed development. 
 
Proposed Fire Department connections are shown and noted on the plans. The Fire Chief has 
reviewed the plans for fire service during staff technical review and will be providing comment as the 
project moves through Preliminary Plan review.  

 
Stormwater Management 
 
8. Under Section 16.10.5.2.C supporting documentation must include a stormwater management plan.  

The applicant has submitted a Drainage Narrative to comply with Maine Department of 
Environmental Protection (MEDEP) Stormwater Site Location of Development Law. 
 
According to the narrative, “The drainage design utilizes the existing hydrologic and hydraulic 
patterns, minimizes impacts to surrounding areas, and uses Maine’s Best Management Practices 
(BMPs) to provide effective pollutant removal, stormwater cooling, channel protection, and flood 
control for pre-development and post-development peak runoff rates for the proposed site 
development.”  
 
A copy of the narrative has been forwarded to CMA Engineers for their review and comment. The 
narrative and grading and drainage plans are also being reviewed by the Town’s Stormwater 
Coordinator in coordination with DPW. 
 
Jessa Kellogg, Shoreland Resource Officer/Stormwater Coordinator has provided a memorandum 
(attached) with hers and Public Works Commissioner David Rich’s initial comments regarding the 
stormwater management plans.  In the memo, they have also provided comments relative to proposed 
sidewalk along Dennett Road. 
 

Other Reviews 
 

9. The Board will find included in the packets for this item a letter from CMA Engineers with their 
initial review comments on the preliminary plans for conformance with Title 16 and general 
engineering practices. 
 

10. Jessa Kellogg, Interim Code Enforcement Officer, has also provided a memorandum regarding her 
initial building code review conceptual floor plans that have been submitted.   
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Recommendation / Action 
Preliminary Plan review begins the formal permitting process for a site plan / subdivision. The application 
and plans are complete for acceptance purposes and sufficient to schedule a public hearing.  
 
Move to accept and approve the site preliminary plan, dated June 20, 2019 as prepared by Hoyle, 
Tanner & Associates, Inc., for owners William J. Cullen and Sail Away, LLC and applicant William 
Wharff for a mixed-use residential development on 23.3+- acres of land at 76 Dennett Road (Tax Map 
6 Lots 15B & 16A and Tax Map 13, Lot 4) in the Mixed Use - Neighborhood (MU-N) Zone. 
 
Move to schedule a public hearing on {date} on the site preliminary plan, dated June 20, 2019 as 
prepared by Hoyle, Tanner & Associates, Inc., for owners William J. Cullen and Sail Away, LLC and 
applicant William Wharff for a mixed-use residential development on 23.3+- acres of land at 76 
Dennett Road (Tax Map 6 Lots 15B & 16A and Tax Map 13, Lot 4) in the Mixed Use - Neighborhood 
(MU-N) Zone. 



 

 

TOWN OF KITTERY 
Department of Public Works 

200 Rogers Road, Kittery, ME 03904 

Telephone: 207-439-0333 Fax: 207-439-6816 

 
 

 M E M O R A N D U M  

 

Meeting Date: July 2, 2019 

From: David Rich, Public Works Commissioner  
 Jessa Kellogg, Shoreland Resource Officer/Stormwater Coordinator 

Subject: Review of Preliminary Plan for 76 Dennett Road 

 

 
PUBLIC WORKS COMMENTS  

The proposed mixed-use development project is within the Town’s urbanized area and is 
subject to MS4 review and oversight at the town level in addition to any required DEP 
permitting. The plans appear to show sufficient stormwater management for the site, including 
adequate erosion and sedimentation control measures and three wet ponds with two ponds 
discharging stormwater to the rear of the property. The first wet pond and existing wetland 
pocket at the front of the property discharge to two culverts under Dennett Road which triggers 
Title 16.8.8.2 Post-construction stormwater management criteria. Appendix G Inspection and 
Maintenance Manual in the Drainage Narrative dated June 20, 2019 does not meet these 
criteria for annual reporting to the Town. It is recommended that the applicant work with staff 
to ensure the annual inspection and reporting requirements are fully incorporated into 
Association documents.  
 
Sidewalks are required per Table 1 of Title 16.8. The preliminary plans show a sidewalk running 
the length of the property from the entrance northwest along Dennett Road, however no 
sidewalk is shown on the southeast side of Dennett Road. At a pre-application meeting the 
applicant had considered installing a crosswalk at the entrance to connect to a sidewalk on the 
opposite side of the road running the length of the property. There is a sidewalk further down 
on the west side of Dennett Road that the Town could connect to in the future so would like to 
see the applicant install this crosswalk and portion of sidewalk. The applicant had also 
considered contacting Coast bus services about adding a bus stop at the entrance of the 
development, has this happened? Though not required, if a stop is added this will impact how 
the sidewalk is configured.  
 
 



 

 

TOWN OF KITTERY 
Code Enforcement Office 

200 Rogers Road, Kittery, ME 03904 

Telephone: 207-475-1308 Fax: 207-439-6806 

 
 

 M E M O R A N D U M  

 

Meeting Date: July 2, 2019 

From: Jessa Kellogg, Interim Code Enforcement Officer   

Subject: Review of Preliminary Plan for 76 Dennett Road 

 

 
The conceptual floor plans submitted show three sizes of units, including studios averaging 650SF, 1-
bed averaging 710SF and 2-bed averaging 900SF. It is not clear if these sizes meet the dwelling unit 
minimum requirements and what is meant by averaging. Are all of the unit types not the same square 
footage? Per the definition of a dwelling unit in Title 16.2.2, each unit must comprise at least 650 
square feet of habitable floor space. While “habitable floor space” is not specifically defined in Town 
Code, Title 16.2.1 states that except where specifically defined in this chapter, all words in this title 
carry their customary dictionary meanings. Code Enforcement staff consistently defers to State-level 
definitions for building code related definitions. The State of Maine has adopted the 2015 
International Building Code (IBC) as part of the Maine Uniform Building and Energy Codes (MUBEC), 
therefore Code staff would look to the definition of habitable space and habitable room area (i.e. 
bedroom) as defined in the IBC for the customary definition used State-wide (see below for excerpted 
definitions).  The plans list “MEP, T/D, and CTL” without a key to understand what those spaces in the 
building are for.  
 
2015 INTERNATIONAL BUILDING CODE, CHAPTER 2 DEFINITIONS  

HABITABLE SPACE – A space in a building for living, sleeping, eating or cooking. Bathrooms, toilet 
rooms, closets, halls, storage or utility spaces and similar areas are not considered habitable spaces.  
 
FLOOR AREA, NET – The actual occupied area not including unoccupied accessory areas such as 
corridors, stairways, ramps, toilet rooms, mechanical rooms and closets. (Italicized print further 
defined in IBC Definitions chapter) 
 
2015 INTERNATIONAL BUILDING CODE, CHAPTER 12 INTERIOR ENVIRONMENT  

Section 1208.3 Room area. 
Every dwelling unit shall have no fewer than one room that shall have not less than 120 square feet 
(11.2m squared) of net floor area. Other habitable rooms shall have a net floor area of not  
less than 70 square feet (6.5m squared).  
 
Exceptions: Kitchens are not required to be of a minimum floor area.  
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July 2, 2019 
 
Jamie Steffen, Town Planner 
Town of Kittery 
200 Rogers Road 
Kittery, Maine 03904 
 
RE: Town of Kittery, Planning Board Services 
 Mixed-Use Development Proposal – 76 Dennett Road 

 Lots 6-15B, 6-16A, 13-4 
Preliminary Plan Approval Application 
CMA #591.125 

 
Dear Jamie: 
 
CMA Engineers has received the following information for Assignment #125, review of the Mixed-Use 
Development at 76 Dennett Road (Tax map Lots 6-15B, 6-16A, and 13-4):  

1) Proposed Mixed-Use Residential Development Project plans prepared by Hoyle Tanner and 
Associates of Portsmouth, NH dated June 20, 2019. 

2) Architectural elevations and sketches of proposed buildings, prepared by CUBE3 of Lawrence 
MA, dated June 11 and 17, 2019. 

3)  Drainage Narrative for Proposed Mixed-Use Residential Development Project plans prepared, 
by Hoyle Tanner and Associates Dated June 20, 2019. 

4) Transmittal letter signed by Shawn Tobey, P.E.; letter from Kittery Water District dated May 
30, 2019; letter from Kittery Sewer Department dated May 23, 3019. 

We have reviewed the information submitted for conformance with the Kittery Land Use and Development 
Code (LUDC) and general engineering practices and offer the comments below that correspond directly to 
the Town’s Ordinances.  

Background 
The proposed project includes is in the recently established Mixed-Use-Neighborhood District. It is located 
on over 23 acres north of 76 Dennett Road between Dennett Road, I-95, and a utility easement. There are 
three existing lots that are proposed to be combined into a single lot. This significant project includes three 
major buildings as follows: 

Building 1: A 4-story mixed-use building near Dennett Road with 64 residential units and 3,000 sf of 
commercial space on the first floor, 

Building 2: A two-part 4-story residential building with 150 residential units, 

Building 3:   A 4-story residential building with 89 residential units. 

There are several other garages and associated structures, a pool, and other amenities. 

 

CMA ENGINEERS, INC. 
                            CIVIL|ENVIRONMENTAL|STRUCTURAL  

 

35 Bow Street  
Portsmouth, New Hampshire     

 03801-3819 
 

P: 603|431|6196 
www.cmaengineers.com 

 
 

 

http://cmaengineers.com/


Jamie Steffen 
July 2, 2019 
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A total of 303 residential units are proposed; primarily studio apartments, and 1- and 2-bedroom 
apartments. 
 
The development is proposed in two general sections: an area near Dennett Road, and an area 
approximately 600 feet east of Dennett Road. An on-site roadway is proposed to connect these areas. In 
addition to internal sidewalks, sidewalks are also proposed to connect to Dennett Road. 
 
The project includes service by full utilities, including public water and sewer, power, gas, and 
communications. 
 
Stormwater management is proposed using three major stormwater treatment units, connected to site 
features by drainage pipes.  
 
There are wetlands on the site, including a vernal pool. No direct impacts to or filling of wetlands are 
included.  
 
16.3 Zoning Regulations 

16.3.2.10  Mixed-Use Neighborhood (MU-N) 
B. The proposed uses, business and professional offices and Multiunit dwellings are  permitted uses  
  
F. (1), (2), (3) Standards including land area, Dimensional standards and setbacks, Impervious Cover, 
Dimensional Standards. 
The provisions of these requirements are met with the proposed development 
 
F. (4) Parking 

• Part of the parking for Building 1. Is in the front of the building, which requires review and 
confirmation and approval of the Planning Board. 
 

• There are 401 proposed parking spaces (114 for Building 1. and 287 for Buildings 2. and 3.)  This 
number exceeds the calculated requirements for parking by the various residential and commercial 
uses. 

 
F. (8) Building design standards 

• This section references the Kittery Design Handbook. We have not evaluated the design with 
respect to the Handbook.   
 

• We note that the buildings are large in area and height and would be the largest multi-unit 
residential structures in Kittery.    
 

• It is described, but not graphically shown that the building height meets the 50’ standard.  
 

• Flat roofs are proposed. 
 
F. (9) Landscaping, Screening and buffers 

(a) The landscaping plan appears not to have been prepared by a registered landscape architect.  
It is detailed, with extensive plantings with multiple species. The applicant should describe how 
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the plan was developed, and the qualifications of the designer.  The Planning Board may desire 
a landscape architects design input, as provided in this provision of the ordinance. 
 

(b) (3) This standard requires that a minimum of 10% pf surface parking areas be landscaped with 
trees and vegetated islands.  No such vegetated features are not included in the design. There 
are light poles extending into the parking area. Perhaps these could be expanded to include 
vegetation. There may be other ways to comply with the requirement.  

F. 10 Open Space 

• The site plan includes significant areas of open space. Much of it is wetlands, including the vernal 
pool. However, it is not designated with notes dedicating it as open space. 
 

• The plan does include a limited network of walking trails. 
 
16.8 Design and Performance Standards-Built Environment 

Article IV. Streets and Pedestrian Ways 

While average daily trip counts are not given, this is proposed as an on-site roadway, so no Street standard 
technically applies. However, it would have a traffic count of over 1,000 vpd, so a “primary collector” street 
standard would apply.  

The on-site roadway is proposed with 12’ lanes, vertical granite curbing, and a separated 5’ sidewalk. This 
section appears satisfactory for the intended purposes. 

The sight distance at Dennett Road is probably satisfactory due to grade and street alignment, but it should 
be reported. 

The applicant acknowledges that a Maine DOT Traffic Movement Permit (TMP) is required and is being 
applied for.  Documentation of this should be submitted to Kittery.  

The applicant states that a full traffic study will be submitted to Kittery as the TMP process is more 
developed and scoped. 

 
Article VI Water Supply 

• The project is to be served by an extension of the Kittery Water District’s system. The KWD has 
indicated its ability to supply the quantity of water required. 
 

• The KWD suggests that booster pumping may be required to serve all the locations and 
elevations.  How is that final decision going to be made?  No provisions are currently made on the 
site plan for such facilities if needed.  
 

• Has the separate fire supply line sizing been conformed?  Has the KWD reviewed the details? 
 
 Article VII Sewage Disposal  

• Conventional sewer services and sewerage layouts have been incorporated.   The system ties into 
a sewer manhole on what appears to be a KWD interceptor. For clarity, the applicant should 
provide additional schematic details indicating how piping goes from that connection to the WWTP. 
 

• Has the Kittery Sewer Department reviewed the design? 
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Article VIII. Surface Drainage 

The stormwater management plan includes three major stormwater BMPs. So called “Wet ponds” are 
proposed to hydraulically control flows, and to treat stormwater.  The layout is logical and fits into the 
existing topography and flow patterns well. 

We have completed a brief review of the drainage narrative but have not evaluated it in detail.  A more 
complete evaluation will be completed as part of the final design submittal.  

We note that the applicant is commencing a Maine DEP Site Location of Development (SLOD) review.  This 
is a comprehensive review of drainage and stormwater, wetlands, and other factors.   

 
16.9 Design and Performance Standards-Natural Environment 

Article II. Retention of Open Spaces and Natural or Historic Features 

• Has there been any evaluation of the presence of historically significant sites or resources; or 
archaeological sources on the property? 

 
Should you have any questions, please do not hesitate to call. 
 
Very truly yours, 

CMA ENGINEERS, INC. 
 
 
 
William A. Straub, P.E.      
Project Manager 
 
 
cc: Shawn Tobey, P.E., HTA 

 







June 20, 2019 
 
Adam Causey, AICP      
Town of Kittery 
200 Rogers Road              
Kittery, ME 03904 
 
Re: Application for Site Review  

Proposed Mixed-Use Residential  
Development Project 
76 Dennett Road, Kittery, ME 03904 

 
Dear Mr. Causey, 
 
On behalf of Aztec LLC, Hoyle, Tanner and Associates (Hoyle, Tanner) is pleased to 
submit this application for site review of the proposed development at 76 Dennett Road. 
The development includes the construction of a four (4) story mixed-use residential 
building with 3,000 S.F. of mercantile space along Dennett Road, two (2) residential 
buildings each four (4) stories at the rear of the site, an amenity building, and five (5) 
covered parking structures. The residential buildings will have a mix of studio, one 
bedroom and two bedroom units totaling 303 dwelling units. The design also includes 
the construction of a new private roadway, parking lots totaling 401 spaces, landscaping, 
sidewalks, pool, outdoor amenity space, nature trail, supporting utilities, and drainage 
infrastructure to support the development. 
 
The drainage systems for the new development have been designed to meet all current 
Maine Department of Environmental Protection (Maine DEP) Chapter 500 regulations 
and feature deep sump catch basins, sediment forebays and wet ponds. Included in this 
submittal is a Drainage Narrative for the project.   
 
A Maine DEP Site Location of Development Permit Application (SLODA) and a Maine 
DOT Traffic Movement Permit (TMP) will be submitted concurrently with the Town of 
Kittery Site Review process. The SLODA will include all stormwater and wetland 
permitting. Wetland permitting is required for the vernal pool and stream buffer impacts 
as well as the wetland crossing for the road. Traffic information is not included in this 
submission and will be sent once Hoyle, Tanner has met with DOT for a scoping 
meeting. The Town will be copied on all correspondence with Maine DEP and DOT. 
 
Offsite utility infrastructure will be constructed to support the proposed development. 
Water, gas, electrical and telecommunication lines will be extended from Ranger Drive to 
the north along Dennett Road to serve the site. Existing sewer is located at the rear of 
the property. Hoyle, Tanner has met with the Kittery Water District and Kittery Sewer 
Department to confirm they both have adequate capacity for a project of this size. 
 
Sincerely, 
HOYLE, TANNER & ASSOCIATES, INC. 

 
Shawn M. Tobey, P.E. 
Project Manager  
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PROPOSED MIXED-USE RESIDENTIAL

DEVELOPMENT PROJECT

76 DENNETT ROAD

KITTERY, ME 03904

DWG #      SHEET# DWG NAME

DATE: JUNE 20, 2019

C1 1 TITLE SHEET

C2 2 NOTES, ABBREVIATIONS & LEGEND

C3 3 OVERALL EXISTING CONDITIONS PLAN

C4 4 HIGH INTENSITY SOIL MAP

C5 5 OVERALL SITE PLAN

C6 6 E. C. & HOUSEKEEPING PLAN - FRONT

C7 7 E. C. & HOUSEKEEPING PLAN - REAR

C8 8 SITE PLAN - FRONT

C9 9 SITE PLAN - REAR

C10 10 GRADING & DRAINAGE PLAN - FRONT

C11 11 GRADING & DRAINAGE PLAN - REAR

C12 12 ROADWAY PLAN & PROFILE

C13 13 UTILITY PLAN - FRONT

C14 14 UTILITY PLAN - REAR

C15 15 LIGHTING PLAN - FRONT

C16 16 LIGHTING PLAN - REAR

C17 17 LANDSCAPING PLAN - FRONT

C18 18 LANDSCAPING PLAN - REAR

C19 19 CONSTRUCTION DETAILS 1

C20 20 CONSTRUCTION DETAILS 2

C21 21 CONSTRUCTION DETAILS 3

C22 22 CONSTRUCTION DETAILS 4

C23 23 CONSTRUCTION DETAILS 5

C24 24 CONSTRUCTION DETAILS 6

C25 25 CONSTRUCTION DETAILS 7

SITE DEVELOPMENT PLANS
FOR A

AZTEC, LLC

62 PORTLAND ROAD, SUITE 25

KENNEBUNK, ME 04043

APPLICANT

LIST OF DRAWINGS

WETLAND PERMITTING

ATLANTIC ENVIRONMENTAL, LLC

135 RIVER ROAD

WOOLWICH, ME 04579

CONTACT: LISA VICKERS

(207) 837-2199

SURVEYOR

FIELDSTONE LAND CONSULTANTS, PLLC

206 ELM STREET

MILFORD, NH 03055

ATTN: MICHAEL PLOOF

(603) 672-5456

WATER SERVICE:

KITTERY WATER DISTRICT

17 STATE ROAD

KITTERY, ME 03904

CONTACT:  MICHAEL ROGERS

(207) 439-1128

UTILITY CONTACTS:

ELECTRIC SERVICE:

CENTRAL MAINE POWER COMPANY

83 EDISON DRIVE

AUGUSTA, ME 04330

CONTACT:  VAN HOBGOOD

(800) 750-4000

STORMWATER (DRAINAGE):

KITTERY PUBLIC WORKS

20 ROGERS ROAD

KITTERY, ME 03904

CONTACT: JESSA KELLOGG

(207) 475-1321

ISSUED FOR PLANNING BOARD REVIEW

NOT FOR CONSTRUCTION

CONTACT DIG SAFE

72 HOURS PRIOR

TO CONSTRUCTION

DIGSAFE.COM

DIAL 811

SEWER SERVICE:

KITTERY SEWER DEPTARTMENT

18 DENNET ROAD ROAD

KITTERY, ME 03904

CONTACT:  TIM BABKIRK

(207) 439-4646

LOCUS MAP

1" = 1000'

TAX MAP LOT 13-4TAX MAP LOT 6-16ATAX MAP LOT 6-15B

WETLANDS/SOIL MAPPING

JOSEPH NOEL

P.O. BOX 174

SOUTH BERWICK, ME 03908

CONTACT: JOSEPH NOEL

(207) 384-5587

LIGHTING DESIGN

VISUAL LIGHT, INC.

24 STICKNEY TERRACE, SUITE 6

HAMPTON, NH 03842

ATTN: SCOTT DROUIN

(603) 926-6049

TRAFFIC COUNTS

PRECISION DATA INDUSTRIES, LLC

46 MORTON STREET

FRAMINGHAM, MA 01702

ATTN: SCOTT PETTY

(508) 875-0100

ARCHITECT

CUBE3

370 MERRIMACK STREET, SUITE 337

LAWRENCE, MA 01843

ATTN: NICK GRIFFIN

(978) 989-9900

GAS SERVICE:

UNITIL ME GAS OPERATIONS

376 RIVERSIDE INDUSTRIAL PARKWAY

PORTLAND, ME 04103

CONTACT: SCOTT CARPENTER

(207) 541-2543

TELECOMMUNICATIONS:

FAIRPOINT COMMUNICATIONS

1575 GREENLAND ROAD

GREENLAND, NH 03840

CONTACT: JOE CONSIDINE

(603) 427-5525

CIVIL ENGINEER

HOYLE, TANNER & ASSOCIATES

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

ATTN: SHAWN TOBEY

(603) 431-2520

TRAFFIC

HOYLE, TANNER & ASSOCIATES

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

ATTN: JACOB SPARKOWICH

(603) 431-2520

FIRE DEPARTMENT:

KITTERY FIRE DEPARTMENT

3 GORGES ROAD

KITTERY, ME 03904

CONTACT:  DAVID O'BRIEN

(207) 439-2262

PROJECT TEAM:

5.06± ACRES

DENNETT ROAD

WILLIAM J CULLEN

12 ROSEBERRY LANE

KITTERY, ME 03904

4.99± ACRES

70 DENNETT ROAD

PISCATAQUA REALTY, LLC

WILLIAM J CULLEN

12 ROSEBERRY LANE

KITTERY, ME 03904

13.29± ACRES

76 DENNETT ROAD

SAIL AWAY, LLC

12 ROSEBERRY LANE

KITTERY, ME 03904

TOWN OF KITTERY, PLANNING BOARD

CHAIR

OWNER

APPLICANT

DATE

DATE

DATE

OWNER:

SAIL AWAY, LLC

PISCATAQUA REALTY, LLC

WILLIAM J. CULLEN

12 ROSEBERRY LANE

KITTERY, ME 03904

APPLICANT:

AZTEC, LLC

62 PORTLAND ROAD, SUITE 25

KENNEBUNK, ME 04043

N

SITE

PARCEL INFORMATION:

23.34± AC.
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13.29± ACRES
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EXISTING CONDITIONS NOTES:
REFERENCE PLAN:

CERTIFICATION:

LEGEND:

13-4

WETLANDS, VERNAL POOL & STREAM NOTES:

TO BE STAMPED AT

NEXT SUBMISSION
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C4

HIGH INTENSITY

SOIL MAP

4

CLASS A HIGH INTENSITY SOIL SURVEY

WETLANDS, VERNAL POOL & STREAM NOTES:

SOIL LEGEND

SOIL MAP NOTES:

UrE

TP5

LEGEND

TO BE STAMPED AT

NEXT SUBMISSION



6-CEM

6-15

MICHAEL A. BOCCIA

VALENTINA HONG THANH LUONG

6-16

BARBARA J. HALL

6-17

HELEN J. BETZ

DONNA M. BOUVIER

6-15A

GARTH E. & COLLIN M. CLOUGH

6-14

KENNETH VINING

JANET LEVASSEUR

6-13

SARAH DENNETT

6-17A

GLENWOOD F. & HAZEL M. ALLEN

C/O JOHN & KAREN FIELD

12-03-1

YSKICE, LLC

21-18

GERASIN FAMILY REALTY LLC

C/O DAVID GERASIN

D

 
E

 
N

 
N

 
E

 
T

 
T

 
 
 
 
 
R

 
O

 
A

 
D

M

 

A

 

I

 

N

 

E

 

 

 

 

 

T

 

U

 

R

 

N

 

P

 

I

 

K

 

E

 

 

 

 

I

 

-

 

9

5

S

 
O

 
U

 
T

 
H

 
B

 
O

 
U

 
N

 
D

O
 N

 -
 R

 A
 M

 P

BUILDING 2A

PROPOSED 4 STORY

RESIDENTIAL - 150 UNITS (2A+2B)
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SPACE GARAGE
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BUILDING 7

PROPOSED 6

SPACE GARAGE

BUILDING 3

PROPOSED 4 STORY

RESIDENTIAL - 89 UNITS

PROPOSED

WET POND 2

BUILDING 9

PROPOSED 6

SPACE GARAGE

PROPOSED

WET POND 3

BUILDING 6

PROPOSED 6

SPACE GARAGE

BUILDING 8

PROPOSED 6

SPACE GARAGE

1
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BUILDING 2B

PROPOSED 4 STORY

RESIDENTIAL

PROPOSED

WET POND 1

SITE DATADIMENSIONAL REQUIREMENTS (MU-N)
REGULATION REQUIREMENT PROVIDED
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OVERALL

SITE PLAN

5

PARKING CALCULATIONS LAND AREA PER DWELLING UNIT CALCS

SITE NOTES:

PROPOSED BUILDING DATA:
DWELLING UNIT DATA:

VERNAL POOL BUFFER  CALCULATIONS
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HOUSEKEEPING NOTES:
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EROSION CONTROL
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BUILDING 5 - GARAGE

 6 PARKING SPACES

4 STORAGE UNITS

22'X75'     FF=61.1

SITE NOTES:

DIMENSIONAL REQUIREMENTS (MU-N)
REGULATION REQUIREMENT PROVIDED

SITE DATA
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BUILDING 4

AMENITIES

50'x105'

(AT CL)

F.F. = 61.0

BUILDING 2B

PROPOSED 4 STORY

RESIDENTIAL

F.F. = 61.0

BUILDING 3

PROPOSED 4 STORY

RESIDENTIAL - 89 UNITS

70'x280' (AT CL)

F.F. = 60.2

BUILDING 2A

PROPOSED 4 STORY

RESIDENTIAL - 150 UNITS TOTAL (2A+2B)

70'x455'

F.F. = 61.0

BUILDING 9 -  GARAGE

 6 PARKING SPACES

4 STORAGE UNITS

22'X75'     FF=59.2

BUILDING 6 - GARAGE

 6 PARKING SPACES

4 STORAGE UNITS

22'X75'     FF=60.1

BUILDING 7 - GARAGE

 6 PARKING SPACES

4 STORAGE UNITS

22'X75'     FF=59.9

BUILDING 8 -  GARAGE

 6 PARKING SPACES

4 STORAGE UNITS

22'X75'     FF=59.2
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SITE NOTES:
DIMENSIONAL REQUIREMENTS (MU-N)
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FRONT GRADING &
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This Drainage Narrative has been prepared to demonstrate compliance with the Maine 
Department of Environmental Protection (MEDEP) Stormwater Site Location of Developmental 
Law. 
 
PROJECT DESCRIPTION 
 
The Applicant, Aztec, LLC, is proposing to develop a parcel of land located at 76 Dennett Road 
in Kittery, Maine (the “Site”). The Site currently consists of a mostly wooded lot with a gravel 
access road, scattered wetlands, a vernal pool and a small stream. The Applicant proposes to 
develop the Site in order to construct four (4) residential buildings, five (5) covered parking 
buildings and one (1) amenity building for the residents. As proposed, the project includes the 
construction of nine (9) new buildings, a new roadway, parking lots, landscaping, sidewalks, 
supporting utilities, and drainage infrastructure to support the development. 
 
 
SITE DESCRIPTION 
 
The Site is a 23.3±-acre parcel of land located at 76 Dennett Road in Kittery, Maine. The Site 
itself is comprised of three different lots, Lot 15B and 16A from Tax Map 6 and Lot 4 from Tax 
Map 13. The parcel is also located in the Mixed Use-Neighborhood (MU-N) zone of Kittery, 
Maine. The Site is bounded to the west by Dennett Road, the Maine Turnpike (Interstate Route 
95) to the south, and private property to the north and east. See attached Vicinity Map. 
 
The drainage design utilizes the existing hydrologic and hydraulic patterns, minimizes impacts 
to surrounding areas, and uses Maine’s Best Management Practices (BMP’s) to provide 
effective pollutant removal, stormwater cooling, channel protection and flood control. 
This drainage study includes summaries and calculations for the effective pollutant removal, 
stormwater cooling, channel protection, and flood control for pre-development and post-
development peak runoff rates for the proposed site development.  
 
The Site is not located within a flood hazard area as determined from the Kittery GIS and the 
Flood Insurance Rate Maps (FIRM) for York County, City of Kittery, Maine. The maps are 
prepared by the Federal Emergency Management Agency (FEMA), (Map numbers 
2301710007C & 2301710004C, dated July 5,1984) See Appendix B for FEMA FIRM Maps. 
 
Existing topography ranges from an elevation of 66 feet in the northern part of the Site and an 
elevation of 68 feet in the eastern part of the Site to an elevation of 50 feet to the south and 
west of the site. The slopes to the south and east are sloped away from the interior of the Site 
and down towards the Maine Turnpike; the southern and eastern boundary. The interior portion 
of the site is mostly flat with the slopes being graded to the south. Along the perimeter of the 
western portion of the Site, the slopes are graded slightly upward to meet Dennett Road.  
 
Based on the available information of the Site and field observations, there are three main areas 
where wetlands exist. The main portion of wetlands is located in the northern part of the Site, 
while minor portions of wetlands lay to the southeast and northwest portions of the Site. A 
vernal pool is located close to the center of the Site, which is within the main portion of 
wetlands. There is also a stream that lies along the southeastern border of the Site. The 
proposed development does not interfere with the boundaries of the wetlands and does not 
reduce the size of the wetlands in any way. 
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Joseph Noel prepared a Class A, High Intensity Soil Survey (HISS) of the Site. The report 
includes logs of 21 test pits that were dug to verify the subsurface conditions of the site, the test 
pits were dug on May 19, 2019 and May 27, 2019 and the locations were located by Hoyle, 
Tanner & Associates, Inc. on May 29, 2019. See Appendix D for the HISS report and the Test 
Pit logs. 
 
Based on the HISS survey, a Hydrologic Soil Grouping of D was used for the majority of the Site 
and a small pocket of C soil was used in the eastern portion of the Site.  
 
 
HYDROLOGIC ANALYSIS 
 
The runoff analysis is based on Maine DEP regulations and analyzes the 2, 10, and 25-year 
design storms using the SCS TR-55 method with Type-III, 24-hour storms. The rainfall data that 
was used to model the storm events was obtained from the National Oceanic and Atmospheric 
Administration’s (NOAA) website. A summary of the rainfall events is shown in the table below. 
The full table of results is located in Appendix A. A link to NOAA’s website is provided below: 
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=me 
 
 

STORM EVENT 24-HOUR RAINFALL (Inches) 

1-Year Storm 2.64 
2-Year Storm 3.31  

10-Year Storm 5.32 
25-Year Storm 6.58 
100-Year Storm 8.52 

 
The hydrologic analysis was performed using the HydroCAD computer program. The HydroCAD 
model is based on the National Resources Conservation Service (NRCS) Technical Release 20 
(TR-20) Model for Project Formulation Hydrology. The model begins with a rainfall depth 
uniformly imposed on the watershed over a specified time distribution, 24 hours in this analysis. 
The rainfall depth is then converted to a volume of runoff by using a Runoff Curve Number (CN). 
The determination of the CN is based on assessments of soil characteristics, vegetation type 
and condition, amount of impervious areas, interception and surface storage. The calculated 
runoff is then transformed into a hydrograph by using unit hydrograph theory and routing 
procedures that depend on runoff travel time through each sub-watershed. 
 
The overall site pre-development and post-development hydrographs were calculated utilizing 
the method detailed in Technical Release 55 (TR-55) “Urban Hydrology for Small Watersheds” 
as published by the United States Department of Agriculture Soil Conservation Service, “SCS”, 
and revised in June of 1986. 
 
 
PRE-DEVELOPMENT CONDITIONS 
 
To effectively analyze the pre-development and post-development conditions for the project, a 
series of five design points were established at critical stormwater runoff locations on the site. 
The areas draining to each design point were broken down into single or multiple 
subcatchments, depending on size and drainage patterns. See Appendix I: Pre-Development 

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=me
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Watershed Area Plans for the location of each design point and watershed. A summary for each 
design point and associated watershed are described below. 
 
Design Point 1 (DP1) is located along the northwestern corner of the property. The proposed 
area draining to this design point is 5.7 acres. Most of this area is comprised of woods, wooded 
wetlands, and a gravel access road. The watershed is mostly flat with slopes between 1% and 
4%. Stormwater sheet flows through the existing woods into the wetlands and ultimately 
reaches an existing 24-inch reinforced concrete pipe in the western corner of the site. 
 
Design Point 2 (DP2) is located at the southwestern corner of the property which drains into an 
18-inch reinforced concrete pipe that then leaves the site and goes under Dennett Road. The 
watershed extends north until it reaches the existing gravel road. The watershed is relatively flat 
with some steep roadside ditches near Dennett Road. Slopes are between 1% to 9%, with the 
steeper slopes representing the slopes closest to the ditches. Stormwater sheet flows from the 
southeast corner of the area to the west of the subcatchment and enters the 18-inch reinforced 
concrete pipe. 
  
Design Point 3 (DP3) is located on the southern side of the property abutting Interstate Route 
95. The watershed is the area that occupies a large portion of the site and is the largest at 
approximately 17.9 Acres. The watershed is split into two areas, 3A and 3B, along the northern 
side of the gravel road. The northern half, watershed 3A, of the watershed has slopes between 
1% to 8%. This area sheet flows through forest and forested wetlands from the north to the 
south until reaching a stone headwall with a 24-inch culvert, which leads to the other half of the 
watershed. The southern half of the watershed, watershed 3B, has slopes ranging from 1% to 
4%. Stormwater sheet flows from the west over the gravel access road, through forested 
wetlands until reaching a small stream in the southeastern corner of the property where the 
stormwater leaves the property. 
 
Design Point 4 (DP4) is located in part of the northeast corner of the property. The watershed 
is mostly comprised of forested land but has a small portion of the gravel access road running 
through the southern border of the watershed. Stormwater sheet flows down the slope, to the 
north off of the site. 
 
Design Point 5 (DP5) is located on the eastern border of the property. The watershed is mostly 
comprised of forest with the gravel access road entering from the western end of the watershed 
and leaving in the southern part of the watershed. The watershed is sloped from west to east 
with slopes between 1% to nearly 9%. Stormwater sheet flows down the slope to the northeast 
where it exits the property. 
 
The analysis criteria used for the SCS TR-20 hydraulic analysis of the pre-development 
conditions are as follows: 

 Storm Event Frequency: 2, 10, and 25-year, 24-Hour Storms 
 Runoff Coefficients (CN) 

Gravel Road, HSG D     = 91 
Gravel Road, HSG C     = 89 
Woods, Good, HSG D    = 77 
Brush, Good HSG D     = 73 
Woods, Good, HSG C    = 70 
Brush, Good HSG C     = 65 
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The complete HydroCAD analysis for the pre-development conditions can be seen in Appendix 
H of the study. The table below provides a summary of the peak runoff rates for each design 
point in the pre-development conditions. 

PRE-DEVELOPMENT CONDITIONS 

 Design Point 
1 

Design Point 
2 

Design Point 
3 

Design Point 
4 

Design Point 
5 

Inflow Area 5.70 Acres 0.66 Acres 17.96 Acres 0.31 Acres 2.10 Acres 
2-Year 

Peak Flow 7.61 cfs 1.23 cfs 13.69 cfs 0.40 cfs 2.11 cfs 

10-Year 
Peak Flow 16.10 cfs 2.53 cfs 30.41 cfs 0.95 cfs 5.37 cfs 

25-Year 
Peak Flow 21.62 cfs 3.36 cfs 43.93 cfs 1.33 cfs 7.61 cfs 

 
 
POST-DEVELOPMENT CONDITIONS NARRATIVE 
 
The proposed development was designed to discharge at the same five design points as in the 
pre-development conditions. The Post-Development Drainage Area Plan can be seen in  
Appendix I. A summary for each design point and associated watershed are described below.  
 
Design Point 1 (DP1) receives stormwater runoff from proposed parking, grass, existing 
wooded areas, driveways, grassed islands, sidewalks, proposed buildings, and wet pond 1; all 
within the different subcatchments preceded with the number one (1). This includes 
subcatchments 1A through 1M. Runoff from impervious surfaces is directed to deep sump catch 
basins for pre-treatment before being discharged through two sediment forebays into the 
proposed wet pond. The pond’s outlet control structure is a square 4-foot x 4-foot inside 
diameter concrete structure with a slotted 6-inch PVC gravel trench underdrain as the primary 
channel protection volume outlet. The outlet structure conveys stormwater through a 24-inch 
HDPE pipe onto to a riprap level spreader causing the stormwater to sheet flow to DP1, an 
existing 24-inch reinforced concrete pipe, and meet the redistribution of stormwater discharges 
standard.   
 
Design Point 2 (DP2) contains proposed grass and an existing wooded patch on the southern 
side of the lot. Stormwater sheet flows off-site through grass and woods before entering an 
existing 18-inch reinforced concrete pipe that leaves the site and travels under Dennett Road. 
This watershed was slightly reduced in size and contains no impervious surfaces; therefore, 
peak runoff control is not necessary to meet existing flow rates.  
 
Design Point 3 (DP3) receives stormwater runoff from proposed parking, grass, existing 
wooded areas, driveways, grassed islands, sidewalks, proposed buildings, and wet ponds 2 and 
3; all within the different subcatchments preceded with the number three (3). This includes 
subcatchments 3A through 3II. This is the largest watershed in the post-development conditions 
and accounts for a majority of the stormwater runoff from the proposed development. Runoff 
from impervious surfaces is directed to deep sump catch basins for pre-treatment before being 
discharged through sediment forebays into the proposed wet ponds. Both ponds’ outlet control 
structures are a square 4-foot x 4-foot inside diameter concrete structure with a slotted 6-inch 
PVC gravel trench underdrain as the primary channel protection volume outlet. The outlet 
structure for wet pond 2 conveys stormwater through a 24-inch HDPE pipe that conveys the 
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flow through two manholes and then is redistributed onto a riprap level spreader causing the 
stormwater to sheet flow to the existing stream to DP3 and meet the redistribution of stormwater 
discharges standard. The outlet structure for wet pond 3 conveys stormwater through a 36-inch 
HDPE pipe onto to a riprap level spreader causing the stormwater to sheet flow to the existing 
stream to DP3 and meet the redistribution of stormwater discharges standard. 
 
Design Point 4 (DP4) contains proposed grass and a reduced existing wooded patch on the 
northern corner of the lot. Stormwater sheet flows off-site through grass and woods. This 
watershed contains no impervious surfaces and was reduced in size, therefore peak runoff 
control is not necessary to meet existing flow rates. 
 
Design Point 5 (DP5) contains proposed grass and a reduced existing wooded patch on the 
northern corner of the lot. Stormwater sheet flows off-site through grass and woods. This 
watershed contains no impervious surfaces and was reduced in size, therefore peak runoff 
control is not necessary to meet existing flow rates. 
 
The analysis criteria used for the SCS TR-20 hydraulic analysis of the post-development 
conditions are as follows: 

 Storm Event Frequency: 2, 10, and 25-year, 24-Hour Storms 
 Runoff Coefficients (CN) 

Paved Parking, HSG C    = 98 
Paved Parking, HSG D    = 98 
Water Surface, HSG C    = 98 
Water Surface, HSG D    = 98 
Roofs, HSG C      = 98 
Roofs, HSG D      = 98 
Gravel roads, HSG D     = 91 
50-75% Grass Cover, Fair, HSG D   = 84 
50-75% Grass Cover, Fair, HSG C   = 79 
Meadow, non-grazed, HSG D   = 77 
Woods, Good, HSG C    = 70 
 
 

The complete HydroCAD analysis for the post-development conditions can be seen in Appendix 
H of the study. The table below provides a summary of the peak runoff rates for each design 
point in the post-development conditions. 

 

POST-DEVELOPMENT CONDITIONS 

 Design Point 
1 

Design Point 
2 

Design Point 
3 

Design Point 
4 

Design Point 
5 

Inflow Area 6.31 Acres 0.63 Acres 19.3 Acres 0.04 Acres 0.43 Acres 
2-Year 

Peak Flow 5.77 cfs 0.96 cfs 12.39 cfs 0.05 cfs 0.52 cfs 

10-Year 
Peak Flow 14.04 cfs 2.05 cfs 29.86 cfs 0.12 cfs 1.22 cfs  

25-Year 
Peak Flow 21.23 cfs 2.77 cfs 43.56 cfs 0.17 cfs 1.69 cfs 
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The proposed development has been designed to provide effective pollutant removal, 
stormwater cooling, channel protection and flood control. During construction, it is essential to 
provide Temporary Erosion Control as needed throughout the site. Temporary erosion control 
measures and their locations are shown on the enclosed Grading, Drainage and Erosion 
Control Plan and Detail Drawings, and will be included in the construction plans for 
implementation. 
 
EFFECTIVE POLLUTANT TREATMENT 
 
To provide effective pollutant removal, the proposed development will use the Maine 
Department of Environmental Protection (MEDEP) approved Best Management Practices 
(BMPs) to provide stormwater treatment from impervious surfaces. The BMP chosen to provide 
treatment from stormwater runoff is a wet pond. The stormwater runoff from the proposed 
buildings, sidewalks, roadways, parking areas, and all other developed portions of land will be 
collected and conveyed in a series of deep sump catch basins to one of the three proposed wet 
ponds on the Site. Wet ponds have a permanent pool of water and have a capacity to 
temporarily store runoff until it can be released at a rate that is not harmful to the receiving 
water. Wet ponds can achieve high rates of removal or urban pollutants, such as sediments, 
trace metals, hydrocarbons, and other nutrients. Per Maine’s Stormwater Management Law, the 
management system has to provide treatment of no less than 95% of the impervious area and 
no less than 80% of the developed area. Below is a table that outlines what is the expected 
treatment rates of the wet ponds designed.  
 

Treatment Summary 
Total Impervious Area Treated (Sq.Ft.) 290,870 

Total Impervious Area (Sq.Ft.) 293,315 
Impervious Treatment % = Total Imp. Area Treated / Total Imp. Area  99% 

Total Developed Treated Area (Sq.Ft.) 384,605 
Total Developed Area (Sq.Ft.) 426,490 

Developed Treatment % = Total Dev. Area Treated / Total Dev. Area 90% 

 
From the table it can be observed that the wet ponds will have the required treatment level; 99% 
of the impervious area will be treated and 90% of the developed area will be treated. Full 
calculations of treated and existing areas can be found in Appendix J. 
 
PERMANENT POOL ANALYSIS 
 
The wet pond’s permanent pool volume was calculated using Chapter 4 of the Maine 
Stormwater Best Management Practices Manual. The wet pond has a permanent pool of water 
so that when stormwater runoff enters the pool, the pollutants do not immediately leave the 
system. The permanent pool also helps to cool stormwater runoff before it is discharged out into 
a stream or other body of water. Adding pollutants or warmer water to a receiving body of water 
is strictly against the Maine Department of Environmental Protection’s Stormwater Management 
Law. The table below summarizes the calculations performed to appropriately size the 
permanent pool by the Maine Stormwater BMP Manual. 
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Wet Pond Permanent Pool Volumes 
 Volume Required Volume Provided 

Pond 1 13,379 Ft.3 18,313 Ft.3 
Pond 2 9,418 Ft.3 12,916 Ft.3 
Pond 3 26,451 Ft.3 29,209 Ft.3 

 
Full calculations are shown in Appendix E. 
 
CHANNEL PROTECTION ANALYSIS 
 
The MEDEP requires channel protection before discharging within the watershed of a river, 
stream, or brook to avoid destabilization and sedimentation of stream channels, downstream 
receiving waters and wetlands. The channel protection volume is the volume that is designed to 
temporarily store stormwater runoff from the 2, 10, and 25-year, 24-hour post-development 
storm peak flow rates. The excess storage volume allows for the new stormwater runoff to be 
released at a controlled rate that does not destabilize the sediment of the stream channel, or the 
receiving water or wetland. The channel protection volume was calculated using Chapter 4 in 
the Maine Stormwater BMP Manual. 
 

Wet Pond Channel Protection Volumes 
 Volume Required Volume Provided 

Pond 1 6,689 Ft.3 7,507 Ft.3 
Pond 2 4,709 Ft.3 5,590 Ft.3 
Pond 3 13,225 Ft.3 13,516 Ft.3 

 
Full calculations are shown in Appendix E. 
 
STORMWATER COOLING ANALYSIS 
 
The MEDEP requires the effective cooling of stormwater to 60° Farenheit, before being 
discharged within the watershed of a river, stream, or brook to protect aquatic life. The 
stormwater would flow into one of the wet ponds where it would remain in the permanent pool or 
in the channel protection volume until it is drained within 48 hours. An underdrained gravel 
trench is provided in the bench area around the permanent pool. The underdrain ensures that 
water is drained at a controlled rate and is sized so that effective cooling can be reached before 
the water is discharged. The rate at which water is to be discharged from the pond is a period of 
24-48 hours. According to the BMP Manual, to have the desired effect the underdrain pipe 
should be 6-inches in diameter. A 6-inch pipe was used with a gate valve to restrict the flow of 
water at the desired rate of discharge. The required underdrain length, the provided length, and 
the drainage time is summarized in the table below. Each value was calculated using Chapter 4 
in the Maine Stormwater BMP Manual. 
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Stormwater Cooling Summary 

 
Underdrain 
Required 
Length 

Underdrain 
Provided 
Length 

Required 
Drain 
Time 

Provided 
Drain 
Time 

Pond 1 23 Ft. 30 Ft. 24-48 
Hrs. 29.8 Hrs. 

Pond 2 17 Ft. 30 Ft. 24-48 
Hrs. 31.1 Hrs. 

Pond 3 41 Ft. 50 Ft. 24-48 
Hrs. 31.3 Hrs. 

 
Full calculations are shown in the Appendix E. 
 
 
EMERGENCY SPILLWAY ANALYSIS 
 
The emergency spillway of the wet pond was designed to convey the 25-year, 24-hour storm 
while maintaining at least one foot of freeboard between the top of the embankment crest, 
assuming that the outlet control structures (OCS) was not functioning. It will also safely convey 
the 100-year storm without overtopping the embankment. The design flow depth of the spillway 
was designed not to exceed one-half of the D50 stone size. The location for each of the spillways 
are shown in the Drainage Plans. 
 

 Emergency Spillway Design 

 

Peak 
Elevation 

25-Yr 
storm 

Elevation 
of 

Spillway 

Spillway 
Width 

Peak 
Spillway 
Elevation 

25-Yr 
storm 

without 
OCS 

Peak 
Spillway 
Elevation 
100-Yr 
storm 

without 
OCS 

Top of 
Berm 

Freeboard 
25-Yr 
Storm 

Flow 
Depth 
25-Yr 
Strom 

Riprap 
Size 

Pond 
1 55.82 Ft. 55.85 Ft. 30 Ft. 56.1 Ft. 56.2 Ft. 57.1 Ft. 1.0 Ft. 3.0 In. 6 In. 

Pond 
2 54.84 Ft. 54.85 Ft. 30 Ft. 55.0 Ft. 55.1 Ft. 56.0 Ft. 1.0 Ft. 3.0 In. 6 In. 

Pond 
3 52.43 Ft. 52.45 Ft. 55 Ft. 52.73 Ft. 52.85 Ft. 53.75 Ft. 1.0 Ft. 3.6 In. 8 In. 

 
 
FLOOD CONTROL ANALYSIS 
 
The proposed site design reduces peak flow rates leaving the site for the 2, 10, and 25-year 
storm events. The proposed site design reduces the discharge of runoff to a wetland in the 2-
year storm. This is accomplished by having a channel protection volume that can retain the 
runoff while the outlet control structures release the stored runoff at a controlled rate. Having 
a controlled rate of outflow will reduce the amount of runoff discharge into the wetlands which 
will reduce the mean storage depth in the wetlands. The tables below outline the reductions 
for each storm event at each of the five design points.  
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Design Point 1 

  24-Hour Storm Pre-Development  
Peak Flow Rate 

Post-Development  
Peak Flow Rate Reduction  

  2-Year 7.61 cfs 5.77 cfs -1.84 cfs 
  10-Year 16.10 cfs 14.04 cfs -2.06 cfs 
  25-Year 21.62 cfs 21.23 cfs -0.39 cfs 

 
Design Point 2 

  24-Hour Storm Pre-Development  
Peak Flow Rate 

Post-Development  
Peak Flow Rate Reduction  

  2-Year 1.23 cfs 0.96 cfs -0.27 cfs 
  10-Year 2.53 cfs 2.05 cfs -0.48 cfs 
  25-Year 3.36 cfs 2.77 cfs -0.59 cfs 

 
Design Point 3 

  24-Hour Storm Pre-Development  
Peak Flow Rate 

Post-Development  
Peak Flow Rate Reduction  

  2-Year 13.69 cfs 12.39 cfs -1.3 cfs 
  10-Year 30.41 cfs 29.86 cfs -0.55 cfs 
  25-Year 43.93 cfs 43.56 cfs -0.37 cfs 

 

Design Point 4 

  24-Hour Storm Pre-Development  
Peak Flow Rate 

Post-Development  
Peak Flow Rate Reduction  

  2-Year 0.40 cfs 0.05 cfs -0.35 cfs 
  10-Year 0.95 cfs 0.12 cfs -0.83 cfs 
  25-Year 1.33 cfs 0.17 cfs -1.16 cfs 

 

Design Point 5 

  24-Hour Storm Pre-Development  
Peak Flow Rate 

Post-Development  
Peak Flow Rate Reduction  

  2-Year 2.11 cfs 0.52 cfs -1.59 cfs 
  10-Year 5.37 cfs 1.22 cfs -4.15 cfs 
  25-Year 7.61 cfs 1.69 cfs -5.92 cfs 

 
CONCLUSION 
 
As demonstrated in this report effective pollutant removal is achieved through deep sump catch 
basins and a wet pond with an adequately sized permanent pool. Cooling is achieved by 
discharging excess stormwater from the pond through an underdrain gravel trench. The wet 
ponds were designed to exceed the required channel protection, therefore providing a large 
reduction in flow rates leaving the site. All five design points are either reduced in size or drain 
to a wet pond and provide the required flood control for all storm events. 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CrB Croghan loamy sand, 0 
to 8 percent slopes

A 0.2 0.6%

LnB Lyman loam, 3 to 8 
percent slopes, rocky

D 7.8 25.9%

LnC Lyman loam, 8 to 15 
percent slopes, rocky

D 0.0 0.0%

Na Naumburg sand A/D 19.3 64.3%

Pg Pits, gravel 2.7 9.2%

Totals for Area of Interest 30.0 100.0%

Hydrologic Soil Group—York County, Maine

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey

4/10/2019
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—York County, Maine

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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WET POND 1 CALCULATIONS SHEET 1 OF 6

PROJECT 76 DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT COMPUTED CHECKED

WET POND 1

A. WET POND CALCULATIONS

1. Required Permanent Pool Volume shall be the following formula:

=

= 2 x + x =

=

2. Permanent Pool Average Depth shall be the following formula:

= /

= Ft.
3 / Ft.

2

= Ft.

=

= 1 x + x =

=

Sq. Ft.

Sq. Ft.

Total Impervious Area Draining to Wet Pond 1:

Total Non-Impervious Area Draining to Wet Pond 1:

Non-Impervious Area Draining to Sediment Forebay 2:

Non-Impervious Area Draining to Sediment Forebay 1:

Building Roof Area Draining to Sediment Forebay 1:

Building Roof Area Draining to Sediment Forebay 2:

76820

8630

6465

2165

15400

1650

Sq. Ft.

Ft.3

Ft.3

Ft.3

Summary of Design

Channel Protection Volume

Sediment Forebay 1 Capacity

Sediment Forebay 2 Capacity

Sq. Ft.

Ft.

Hours

76820

8630

18313

7507

45

70

30

29.8

Underdrain Length

Release Time

85450

3.09

31625

Total Area Draining to Wet Pond

Total Impervious Area

Total Non-Impervious Area

Permanent Pool Volume

Sq. Ft.

Sq. Ft.

Ft.3

Sq. Ft.

Impervious Area Draining to Sediment Forebay 1:

Impervious Area Draining to Sediment Forebay 2:

Sq. Ft.

Vreq.

Vreq.

Vprov.

437013503

0.4

Vreq. 13379

18313 Ft.
3

3. The Required Channel Protection Volume shall be the following formula:

Dave. Storage Volume @ 52.5 ft Surface Area @ 52.5 ft

Dave.

28145

Sq. Ft.

Sq. Ft.

Sq. Ft.

Ft.
3

(1.0 inches x Impervious Area(Sq.Ft)) + (0.4 inches x Non-Impervious Area(Sq.Ft.))

76820 66898630

Ft.
376820 8630

Dave.

0.8

Vprov.

7507 Ft.
3

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

Vreq.

85450

(2.0 inches x Impervious Area(Sq.Ft)) + (0.8 inches x Non-Impervious Area(Sq.Ft.))

Total Area Draining to Wet Pond 1: Sq. Ft.



WET POND 1 CALCULATIONS SHEET 2 OF 6

PROJECT 76 DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT COMPUTED CHECKED

WET POND 1 Continued

B. SEDIMENT FOREBAY CAPACITY

Sediment Forebay 1

Sanded Area = (Impervious Area (Sq.Ft.) - Building Roof Area (Sq.Ft.)) / 43560 Acre/ft
2

= - = 0.29

1. Required Capacity shall be the following formula:

= 10 Storms/Year  x Sanded Area (Ac.) x 500 lbs./Acre-Storm x 90 lbs./ft
3

= 10 x x / 90

=

=

Sediment Forebay 2

Sanded Area = (Impervious Area (Sq.Ft.) - Building Roof Area (Sq.Ft.)) / 43560 Acre/ft
2

= - = 0.69

1. Required Capacity shall be the following formula:

= 10 Storms/Year  x Sanded Area (Ac.) x 500 lbs./Acre-Storm x 90 lbs./ft
3

= 10 x x / 90

=

=

C. UNDERDRAIN LENGTH

1. Required Length shall be the following formula:

= 3 Ft. x Ft.
3

/ Ft.
3

= 3 Ft. x Ft.
3 / Ft.

3

= 23 Ft.

= 30 Ft.

D. ORIFICE CALCULATIONS

= 24-48 Hours

1. Provided Channel Protection Release Time shall be the following formula:

= /

= / ( / )

=

Ft.
3

Sq. Ft.

1000

Acre

Storms/Year Acre0.29

28145 Sq. Ft. Acre

70

lbs./ft3

Vreq. 38 Ft.
3

0.69 Acre lbs./Acre-StormVreq. Storms/Year

Lreq.

Tprov. 29.8

Required Channel Protection Release Time

Tprov.

Tprov.

Channel Protection Volume

7507  Ft.
3 Sec./Hr.

Hours

Ft.
3
/Sec.

45

7507 1000

0.07

Discharge Rate 

Ft.
3

 Ft.
3

500

Ft.
3
/Sec. 3600

Vprov.

Lprov.

Lreq.

Vreq.

Vreq.

lbs./ft3

Vreq.

Lreq.

Sq. Ft.

Channel Protection Volume

1650 Sq. Ft.Sanded Area 31625

Ft.
3Vreq. 16

Vprov.

500 lbs./Acre-Storm

Sanded Area 15400

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT



Rainfall not specifiedKittery - Permanent Pools
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P1: Perm Pool 1

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 46.00' 18,313 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

46.00 340 0 0
48.00 1,145 1,485 1,485
50.00 2,415 3,560 5,045
52.00 3,960 6,375 11,420
52.50 4,370 2,083 13,503
53.50 5,250 4,810 18,313



Type III 24-hr  25-Yr Rainfall=6.58"Kittery - Post
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond P1: Wet Pond 1

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

53.50 7,855 0
53.55 7,907 394
53.60 7,960 791
53.65 8,012 1,190
53.70 8,065 1,592
53.75 8,118 1,997
53.80 8,171 2,404
53.85 8,224 2,814
53.90 8,278 3,226
53.95 8,331 3,641
54.00 8,385 4,059
54.05 8,443 4,480
54.10 8,502 4,904
54.15 8,561 5,330
54.20 8,619 5,760
54.25 8,679 6,192
54.30 8,738 6,628
54.35 8,797 7,066
54.40 8,857 7,507
54.45 8,917 7,952
54.50 8,977 8,399
54.55 9,038 8,849
54.60 9,098 9,303
54.65 9,159 9,759
54.70 9,220 10,219
54.75 9,281 10,681
54.80 9,342 11,147
54.85 9,404 11,615
54.90 9,465 12,087
54.95 9,527 12,562
55.00 9,590 13,040
55.05 9,652 13,521
55.10 9,714 14,005
55.15 9,777 14,492
55.20 9,840 14,983
55.25 9,903 15,476
55.30 9,967 15,973
55.35 10,030 16,473
55.40 10,094 16,976
55.45 10,158 17,482
55.50 10,222 17,992
55.55 10,287 18,505
55.60 10,351 19,021
55.65 10,416 19,540
55.70 10,481 20,062
55.75 10,546 20,588
55.80 10,611 21,117
55.85 10,677 21,649
55.90 10,743 22,185
55.95 10,809 22,723
56.00 10,875 23,265
56.05 10,935 23,811

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

56.10 10,996 24,359
56.15 11,056 24,910
56.20 11,117 25,465
56.25 11,178 26,022
56.30 11,239 26,582
56.35 11,301 27,146
56.40 11,362 27,712
56.45 11,424 28,282
56.50 11,485 28,855
56.55 11,547 29,431
56.60 11,610 30,010
56.65 11,672 30,592
56.70 11,734 31,177
56.75 11,797 31,765
56.80 11,860 32,356
56.85 11,923 32,951
56.90 11,986 33,549
56.95 12,049 34,150
57.00 12,113 34,754
57.05 12,176 35,361
57.10 12,240 35,971



Type III 24-hr  25-Yr Rainfall=6.58"Kittery - Post - Spillways Calcs
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 1HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P1: Wet Pond 1

Inflow Area = 101,950 sf, 80.50% Impervious,  Inflow Depth > 5.62"    for  25-Yr event
Inflow = 14.44 cfs @ 12.09 hrs,  Volume= 47,788 cf
Outflow = 9.18 cfs @ 12.20 hrs,  Volume= 25,945 cf,  Atten= 36%,  Lag= 6.8 min
Primary = 9.18 cfs @ 12.20 hrs,  Volume= 25,945 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.10' @ 12.20 hrs   Surf.Area= 10,999 sf   Storage= 24,386 cf
Flood Elev= 39.00'   Surf.Area= 0 sf   Storage= 0 cf

Plug-Flow detention time= 179.0 min calculated for 25,932 cf (54% of inflow)
Center-of-Mass det. time= 91.3 min ( 830.8 - 739.6 )

Volume Invert Avail.Storage Storage Description

#1 53.50' 35,971 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

53.50 7,855 0 0 7,855
54.00 8,385 4,059 4,059 8,409
56.00 10,875 19,206 23,265 10,994
57.10 12,240 12,706 35,971 12,421

Device Routing     Invert Outlet Devices

#1 Primary 55.85' 30.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=9.16 cfs @ 12.20 hrs  HW=56.10'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 9.16 cfs @ 1.21 fps)



WET POND 2 CALCULATIONS SHEET 3 OF 6

PROJECT 76 DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT COMPUTED CHECKED

WET POND 2

A. WET POND CALCULATIONS

1. Required Permanent Pool Volume shall be the following formula:

=

= 2 x + x =

=

2. Permanent Pool Average Depth shall be the following formula:

= /

= Ft.
3 / Ft.

2

= Ft.

=

= 1 x + x =

=Vprov. 5590 Ft.
3

Vreq. (1.0 inches x Impervious Area(Sq.Ft)) + (0.4 inches x Non-Impervious Area(Sq.Ft.))

Vreq. 54610 0.4 4745 4709 Ft.
3

Dave. 9346 2930

Dave. 3.19

3. The Required Channel Protection Volume shall be the following formula:

Vprov. 12916 Ft.
3

Dave. Storage Volume @ 51.5 ft Surface Area @ 51.5 ft

Vreq. (2.0 inches x Impervious Area(Sq.Ft)) + (0.8 inches x Non-Impervious Area(Sq.Ft.))

Vreq. 54610 4745 9418 Ft.
3

Underdrain Length 30 Ft.

Release Time 31.1 Hours

Sediment Forebay 1 Capacity 45 Ft.3

Sediment Forebay 2 Capacity 70 Ft.3

Permanent Pool Volume 12916 Ft.3

Channel Protection Volume 5590 Ft.3

Total Impervious Area 54610 Sq. Ft.

Total Non-Impervious Area 4745 Sq. Ft.

Building Roof Area Draining to Sediment Forebay 4: 1650 Sq. Ft.

Summary of Design

Total Area Draining to Wet Pond 59355 Sq. Ft.

Non-Impervious Area Draining to Sediment Forebay 4: 4745 Sq. Ft.

Building Roof Area Draining to Sediment Forebay 3: 0 Sq. Ft.

Impervious Area Draining to Sediment Forebay 4: 40690 Sq. Ft.

Non-Impervious Area Draining to Sediment Forebay 3: 0 Sq. Ft.

54610 Sq. Ft.

Total Non-Impervious Area Draining to Wet Pond 2: 4745 Sq. Ft.

Impervious Area Draining to Sediment Forebay 3: 12270 Sq. Ft.

0.8

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

Total Area Draining to Wet Pond 2: 59355 Sq. Ft.

Total Impervious Area Draining to Wet Pond 2:



WET POND 2 CALCULATIONS SHEET 4 OF 6

PROJECT 76 DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT COMPUTED CHECKED

WET POND 2 Continued

B. SEDIMENT FOREBAY CAPACITY

Sediment Forebay 1

Sanded Area = (Impervious Area (Sq.Ft.) - Building Roof Area (Sq.Ft.)) / 43560 Acre/ft
2

= - = 0.93

1. Required Capacity shall be the following formula:

= 10 Storms/Year  x Sanded Area (Ac.) x 500 lbs./Acre-Storm x 90 lbs./ft
3

= 10 x x / 90

=

=

Sediment Forebay 2

Sanded Area = (Impervious Area (Sq.Ft.) - Building Roof Area (Sq.Ft.)) / 43560 Acre/ft
2

= - = 0.24

1. Required Capacity shall be the following formula:

= 10 Storms/Year  x Sanded Area (Ac.) x 500 lbs./Acre-Storm x 90 lbs./ft
3

= 10 x x / 90

=

=

C. UNDERDRAIN LENGTH

1. Required Length shall be the following formula:

= 3 Ft. x Ft.
3 / Ft.

3

= 3 Ft. x Ft.
3 / Ft.

3

= 17 Ft.

= 30 Ft.

D. ORIFICE CALCULATIONS

= 24-48 Hours

1. Provided Channel Protection Release Time shall be the following formula:

= /

= / ( / )

=

40690 Sq. Ft.

lbs./ft3

Vreq. 52 Ft.
3

Vprov. 45 Ft.
3

Vreq. Storms/Year 0.93

Acre 500

Sanded Area 12270 Sq. Ft. Acre

70 Ft.
3

Vreq.

Vreq. Storms/Year 0.24

1000

Lreq. 5590 1000

lbs./Acre-Storm lbs./ft3

Vreq. 14 Ft.
3

Vprov.

0.05 Ft.
3
/Sec.

Lreq.

Lprov.

Required Channel Protection Release Time

Tprov. Channel Protection Volume  Ft.
3

3600 Sec./Hr.

Tprov. 31.1 Hours

Discharge Rate Ft.
3
/Sec.

Tprov. 5590  Ft.
3

Lreq. Channel Protection Volume

1650 Sq. Ft.

500

Vreq.

Acre lbs./Acre-Storm

0 Sq. Ft. AcreSanded Area

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT



Rainfall not specifiedKittery - Permanent Pools
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 6P: Perm Pool 2

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 45.00' 12,916 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

45.00 315 0 0
46.00 560 438 438
48.00 1,225 1,785 2,223
50.00 2,115 3,340 5,563
51.50 2,930 3,784 9,346
52.50 4,210 3,570 12,916



Type III 24-hr  25-Yr Rainfall=6.58"Kittery - Post
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond P2: Wet Pond 2

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

52.50 6,460 0
52.55 6,524 325
52.60 6,589 652
52.65 6,654 984
52.70 6,719 1,318
52.75 6,785 1,655
52.80 6,851 1,996
52.85 6,917 2,341
52.90 6,984 2,688
52.95 7,051 3,039
53.00 7,118 3,393
53.05 7,186 3,751
53.10 7,254 4,112
53.15 7,322 4,476
53.20 7,390 4,844
53.25 7,459 5,215
53.30 7,528 5,590
53.35 7,598 5,968
53.40 7,668 6,350
53.45 7,738 6,735
53.50 7,808 7,123
53.55 7,879 7,516
53.60 7,950 7,911
53.65 8,021 8,311
53.70 8,093 8,713
53.75 8,165 9,120
53.80 8,237 9,530
53.85 8,310 9,944
53.90 8,383 10,361
53.95 8,456 10,782
54.00 8,530 11,207
54.05 8,581 11,634
54.10 8,633 12,065
54.15 8,684 12,498
54.20 8,736 12,933
54.25 8,788 13,371
54.30 8,840 13,812
54.35 8,892 14,255
54.40 8,944 14,701
54.45 8,997 15,150
54.50 9,049 15,601
54.55 9,102 16,055
54.60 9,155 16,511
54.65 9,208 16,970
54.70 9,262 17,432
54.75 9,315 17,896
54.80 9,369 18,363
54.85 9,422 18,833
54.90 9,476 19,306
54.95 9,530 19,781
55.00 9,584 20,259
55.05 9,639 20,739

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

55.10 9,693 21,222
55.15 9,748 21,709
55.20 9,803 22,197
55.25 9,857 22,689
55.30 9,913 23,183
55.35 9,968 23,680
55.40 10,023 24,180
55.45 10,079 24,682
55.50 10,134 25,188
55.55 10,190 25,696
55.60 10,246 26,207
55.65 10,303 26,720
55.70 10,359 27,237
55.75 10,415 27,756
55.80 10,472 28,279
55.85 10,529 28,804
55.90 10,586 29,331
55.95 10,643 29,862
56.00 10,700 30,396



Type III 24-hr  25-Yr Rainfall=6.58"Kittery - Post - Spillways Calcs
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 1HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P2: Wet Pond 2

Inflow Area = 75,305 sf, 78.11% Impervious,  Inflow Depth > 5.58"    for  25-Yr event
Inflow = 10.62 cfs @ 12.09 hrs,  Volume= 35,024 cf
Outflow = 4.27 cfs @ 12.32 hrs,  Volume= 16,074 cf,  Atten= 60%,  Lag= 13.8 min
Primary = 4.27 cfs @ 12.32 hrs,  Volume= 16,074 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.00' @ 12.32 hrs   Surf.Area= 9,587 sf   Storage= 20,286 cf
Flood Elev= 56.00'   Surf.Area= 10,700 sf   Storage= 30,396 cf

Plug-Flow detention time= 210.0 min calculated for 16,065 cf (46% of inflow)
Center-of-Mass det. time= 109.1 min ( 849.9 - 740.8 )

Volume Invert Avail.Storage Storage Description

#1 52.50' 30,396 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

52.50 6,460 0 0 6,460
54.00 8,530 11,207 11,207 8,580
56.00 10,700 19,189 30,396 10,859

Device Routing     Invert Outlet Devices

#1 Primary 54.85' 30.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=4.18 cfs @ 12.32 hrs  HW=55.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.18 cfs @ 0.92 fps)



WET POND 3 CALCULATIONS SHEET 5 OF 6

PROJECT 76 DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT COMPUTED CHECKED

WET POND 3

A. WET POND CALCULATIONS

1. Required Permanent Pool Volume shall be the following formula:

=

= 2 x + x =

=

2. Permanent Pool Average Depth shall be the following formula:

= /

= Ft.
3 / Ft.

2

= Ft.

=

= 1 x + x =

=Vprov. 13516 Ft.
3

Vreq. (1.0 inches x Impervious Area(Sq.Ft)) + (0.4 inches x Non-Impervious Area(Sq.Ft.))

Vreq. 141380 0.4 43310 13225 Ft.
3

Dave. 21679 6830

Dave. 3.17

3. The Required Channel Protection Volume shall be the following formula:

Vprov. 29209 Ft.
3

Dave. Storage Volume @ 48.5 ft Surface Area @ 48.5 ft

Release Time 31.3 Hours

Vreq. (2.0 inches x Impervious Area(Sq.Ft)) + (0.8 inches x Non-Impervious Area(Sq.Ft.))

Vreq. 141380 43310 26451 Ft.
3

Underdrain Length 50 Ft.

Channel Protection Volume 13516 Ft.3

Sediment Forebay 1 Capacity 445 Ft.3

Total Non-Impervious Area 43310 Sq. Ft.

Permanent Pool Volume 29209 Ft.3

Summary of Design

Total Area Draining to Wet Pond 184690 Sq. Ft.

Total Impervious Area 141380 Sq. Ft.

Building Roof Area Draining to Sediment Forebay 5: 42150 Sq. Ft.

Non-Impervious Area Draining to Sediment Forebay 5: 43310 Sq. Ft.

99230 Sq. Ft.

Total Impervious Area Draining to Wet Pond 3: 141380 Sq. Ft.

Total Non-Impervious Area Draining to Wet Pond 3: 43310 Sq. Ft.

0.8

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

Total Area Draining to Wet Pond 3: 184690 Sq. Ft.

Impervious Area Draining to Sediment Forebay 5:



WET POND 3 CALCULATIONS SHEET 6 OF 6

PROJECT 76 DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT COMPUTED CHECKED

WET POND 3 Continued

B. SEDIMENT FOREBAY CAPACITY

Sediment Forebay 1

Sanded Area = (Impervious Area (Sq.Ft.) - Building Roof Area (Sq.Ft.)) / 43560 Acre/ft
2

= - = 1.31

1. Required Capacity shall be the following formula:

= 10 Storms/Year  x Sanded Area (Ac.) x 500 lbs./Acre-Storm x 90 lbs./ft
3

= 10 x x / 90

=

=

C. UNDERDRAIN LENGTH

1. Required Length shall be the following formula:

= 3 Ft. x Ft.
3 / Ft.

3

= 3 Ft. x Ft.
3 / Ft.

3

= 41 Ft.

= 50 Ft.

D. ORIFICE CALCULATIONS

= 24-48 Hours

1. Provided Channel Protection Release Time shall be the following formula:

= /

= / ( / )

=

1.31 Acre 500 lbs./Acre-Storm

Sanded Area 99230 Sq. Ft.

1000

Lreq. 13516 1000

lbs./ft3

Vreq. 73 Ft.
3

Vprov. 445

Lreq.

Lprov.

Required Channel Protection Release Time

Tprov. Channel Protection Volume

Lreq. Channel Protection Volume

3600 Sec./Hr.

Tprov. 31.3 Hours

Discharge Rate Ft.
3
/Sec.

Tprov. 13516  Ft.
3

 Ft.
3

0.12 Ft.
3
/Sec.

Ft.
3

Vreq.

Vreq. Storms/Year

42150 Sq. Ft. Acre

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT



Rainfall not specifiedKittery - Permanent Pools
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 1P: Perm Pool 3

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description

#1 44.00' 29,209 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

44.00 2,960 0 0
46.00 4,540 7,500 7,500
48.00 6,345 10,885 18,385
48.50 6,830 3,294 21,679
49.50 8,230 7,530 29,209



Type III 24-hr  25-Yr Rainfall=6.58"Kittery - Post
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond P3: Wet Pond 3

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

49.50 11,485 0
49.55 11,550 576
49.60 11,615 1,155
49.65 11,680 1,737
49.70 11,745 2,323
49.75 11,810 2,912
49.80 11,876 3,504
49.85 11,942 4,099
49.90 12,008 4,698
49.95 12,074 5,300
50.00 12,140 5,905
50.05 12,230 6,515
50.10 12,319 7,128
50.15 12,410 7,747
50.20 12,500 8,369
50.25 12,591 8,997
50.30 12,682 9,629
50.35 12,774 10,265
50.40 12,866 10,906
50.45 12,958 11,552
50.50 13,051 12,202
50.55 13,143 12,857
50.60 13,237 13,516
50.65 13,330 14,180
50.70 13,424 14,849
50.75 13,518 15,523
50.80 13,613 16,201
50.85 13,708 16,884
50.90 13,803 17,572
50.95 13,898 18,264
51.00 13,994 18,962
51.05 14,090 19,664
51.10 14,187 20,371
51.15 14,284 21,082
51.20 14,381 21,799
51.25 14,478 22,520
51.30 14,576 23,247
51.35 14,674 23,978
51.40 14,773 24,714
51.45 14,871 25,455
51.50 14,971 26,201
51.55 15,070 26,952
51.60 15,170 27,708
51.65 15,270 28,469
51.70 15,370 29,235
51.75 15,471 30,006
51.80 15,572 30,783
51.85 15,674 31,564
51.90 15,775 32,350
51.95 15,878 33,141
52.00 15,980 33,938
52.05 16,052 34,738

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

52.10 16,123 35,543
52.15 16,195 36,351
52.20 16,267 37,162
52.25 16,339 37,978
52.30 16,412 38,796
52.35 16,484 39,619
52.40 16,557 40,445
52.45 16,630 41,274
52.50 16,703 42,108
52.55 16,776 42,945
52.60 16,849 43,785
52.65 16,923 44,630
52.70 16,996 45,478
52.75 17,070 46,329
52.80 17,144 47,185
52.85 17,218 48,044
52.90 17,293 48,907
52.95 17,367 49,773
53.00 17,442 50,643
53.05 17,516 51,517
53.10 17,591 52,395
53.15 17,667 53,276
53.20 17,742 54,162
53.25 17,817 55,050
53.30 17,893 55,943
53.35 17,968 56,840
53.40 18,044 57,740
53.45 18,120 58,644
53.50 18,197 59,552
53.55 18,273 60,464
53.60 18,349 61,379
53.65 18,426 62,299
53.70 18,503 63,222
53.75 18,580 64,149



Type III 24-hr  25-Yr Rainfall=6.58"Kittery - Post - Spillways Calcs
  Printed  6/14/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 1HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P3: Wet Pond 3

Inflow Area = 207,350 sf, 72.13% Impervious,  Inflow Depth > 5.44"    for  25-Yr event
Inflow = 28.73 cfs @ 12.09 hrs,  Volume= 93,982 cf
Outflow = 19.87 cfs @ 12.18 hrs,  Volume= 52,370 cf,  Atten= 31%,  Lag= 5.3 min
Primary = 19.87 cfs @ 12.18 hrs,  Volume= 52,370 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 52.73' @ 12.18 hrs   Surf.Area= 17,042 sf   Storage= 46,005 cf
Flood Elev= 53.00'   Surf.Area= 17,442 sf   Storage= 50,643 cf

Plug-Flow detention time= 169.8 min calculated for 52,175 cf (56% of inflow)
Center-of-Mass det. time= 85.9 min ( 829.4 - 743.5 )

Volume Invert Avail.Storage Storage Description

#1 49.50' 64,149 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

49.50 11,485 0 0 11,485
50.00 12,140 5,905 5,905 12,168
52.00 15,980 28,032 33,938 16,098
53.75 18,580 30,211 64,149 18,823

Device Routing     Invert Outlet Devices

#1 Primary 52.45' 55.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=19.45 cfs @ 12.18 hrs  HW=52.73'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 19.45 cfs @ 1.28 fps)
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CALCULATION OF RIP-RAP SIZING SHEET 1 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY,ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 1

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 18 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 18 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 1.5 = ft

1.5
3/2

W = 3Do + 0.4*La

= 4.5 + 6.6

= 11 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 0.86 "

( 0.02 ) x 1.33 0.1 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "
d50 =

6.13 =

1.5000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

7 x 17

4.5

Tw x Do

La =
6.13

+

La Do
Do

3/2

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

6.13

= + 7

6Rip-Rap Size

Width of Apron Downstream of pipe

Length of Apron

Discharge Pipe Size

Post-Development Flow

Width of Apron at Pipe

Summary of Design

Volume of Rip-Rap Needed

6.13

18

4.5

17

cfs

inches

feet

feet

11 feet

inches

C.Y.4.77



CALCULATION OF RIP-RAP SIZING SHEET 2 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 2

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 18 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 18 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 1.5 = ft

1.5
3/2

W = 3Do + 0.4*La

= 4.5 + 5.7

= 10 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 0.44 "

( 0.02 ) x 1.33 0 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "
=

3.71 =

1.5000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

14

4.5

Tw x Do

La =
3.71

+

La

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

3.71

3.71 cfs

Discharge Pipe Size 18 inches

7 Do
Do

3/2

7 x

d50

= +

Width of Apron at Pipe 4.5 feet

Length of Apron 14 feet

Summary of Design

Post-Development Flow

Volume of Rip-Rap Needed 3.84 C.Y.

Width of Apron Downstream of pipe 10 feet

Rip-Rap Size 6 inches



CALCULATION OF RIP-RAP SIZING SHEET 3 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 3

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 24 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 24 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 2 = ft

2
3/2

W = 3Do + 0.4*La

= 6 + 6.5

= 12 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 0.31 "

( 0.02 ) x 1.33 0 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "
=

3.53 =

2.0000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

16

6

Tw x Do

La =
3.53

+

La

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

3.53

3.53 cfs

Discharge Pipe Size 24 inches

7 Do
Do

3/2

7 x

d50

= +

Width of Apron at Pipe 6 feet

Length of Apron 16 feet

Summary of Design

Post-Development Flow

Volume of Rip-Rap Needed 5.57 C.Y.

Width of Apron Downstream of pipe 12 feet

Rip-Rap Size 6 inches



CALCULATION OF RIP-RAP SIZING SHEET 4 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 5

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 36 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 36 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 3 = ft

3
3/2

W = 3Do + 0.4*La

= 9 + 11.0

= 20 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 1.85 "

( 0.02 ) x 1.33 0.2 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "
=

18.41 =

3.0000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

27

9

Tw x Do

La =
18.41

+

La

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

18.41

18.41 cfs

Discharge Pipe Size 36 inches

7 Do
Do

3/2

7 x

d50

= +

Width of Apron at Pipe 9 feet

Length of Apron 27 feet

Summary of Design

Post-Development Flow

Volume of Rip-Rap Needed 14.68 C.Y.

Width of Apron Downstream of pipe 20 feet

Rip-Rap Size 6 inches



CALCULATION OF RIP-RAP SIZING SHEET 5 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 6

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 12 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 12 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 1 = ft

1
3/2

W = 3Do + 0.4*La

= 3 + 3.8

= 7 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 0.19 "

( 0.02 ) x 1.33 0 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

1.43

7 x 10

3

La = + 7 Do
Do

3/2

Tw x Do

La =
1.43

+

d50 =
1.43 =

1.0000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

Summary of Design

Post-Development Flow 1.43 cfs

Discharge Pipe Size 12 inches

Width of Apron at Pipe 3 feet

Length of Apron 10 feet

Volume of Rip-Rap Needed 1.74 C.Y.

Width of Apron Downstream of pipe 7 feet

Rip-Rap Size 6 inches



CALCULATION OF RIP-RAP SIZING SHEET 6 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 7

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 18 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 18 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 1.5 = ft

1.5
3/2

W = 3Do + 0.4*La

= 4.5 + 6.3

= 11 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 0.73 "

( 0.02 ) x 1.33 0.1 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

5.44

7 x 16

4.5

La = + 7 Do
Do

3/2

Tw x Do

La =
5.44

+

d50 =
5.44 =

1.5000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

Summary of Design

Post-Development Flow 5.44 cfs

Discharge Pipe Size 18 inches

Width of Apron at Pipe 4.5 feet

Length of Apron 16 feet

Volume of Rip-Rap Needed 4.49 C.Y.

Width of Apron Downstream of pipe 11 feet

Rip-Rap Size 6 inches



CALCULATION OF RIP-RAP SIZING SHEET 7 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 8

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE = 36 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 36 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 3 = ft

3
3/2

W = 3Do + 0.4*La

= 9 + 11.2

= 20 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 2.13 "

( 0.02 ) x 1.33 0.2 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

20.48

7 x 28

9

La = + 7 Do
Do

3/2

Tw x Do

La =
20.48

+

d50 =
20.48 =

3.0000

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

Summary of Design

Post-Development Flow 20.48 cfs

Discharge Pipe Size 36 inches

Width of Apron at Pipe 9 feet

Length of Apron 28 feet

Volume of Rip-Rap Needed 15.21 C.Y.

Width of Apron Downstream of pipe 20 feet

Rip-Rap Size 6 inches



CALCULATION OF RIP-RAP SIZING SHEET 8 OF 8

PROJECT DENNETT ROAD DATE PREPARED

LOCATION KITTERY, ME BASIS FOR ESTIMATE

ENGINEER NO DESIGN COMPLETED FINAL DESIGN

PRELIMINARY DESIGN SPECIFY

SUBJECT 10 YEAR DESIGN COMPUTED CHECKED

HEADWALL 9

POST DEVELOPMENT FLOW = cfs

DISCHARGE PIPE SIZE (Wet Pond 3) = 36 inches

DISCHARGE PIPE SIZE (DMH3) = 24 inches

A. OUTLET PROTECTION APRON SIZING

1. Width of the apron at the outlet of the pipe shall be 3 times the diameter of the pipe

3 x  ( 60 / 12) = ft

2. The length of the apron shall be the following formula:

1.8 Q

La = length of apron

Do = diameter of pipe

Q = discharge from pipe

2 x 3 = ft

5
3/2

W = 3Do + 0.4*La

= 15 + 9.0

= 24 ft

B. Determine rock rip-rap sizing for given channel

0.02Q
1.33

d50 = median stone diameter

Do = diameter of pipe

Q = discharge from pipe

Tw = tailwater depth = 2 (Maximum tailwater @ HW#G during 25 year storm)

d50 = 0.72 "

( 0.02 ) x 1.33 0.1 ft

2.08 x Use d50 = 3 " Therefore d = 1.5 x d6 "

June 2019

100 INTERNATIONAL DRIVE, SUITE 360

PORTSMOUTH, NH 03801

MJG SMT

9.04

7 x 22

15

La = + 7 Do
Do

3/2

Tw x Do

La =
9.04

+

d50 =
9.04 =

5.00

3. The minimum width of the channel downstream of the outlet for maximum tailwater conditions shall be determined 

by the following formula

d50 =

Summary of Design

Post-Development Flow 9.04 cfs

Discharge Pipe Size 36 inches

Width of Apron at Pipe 15 feet

Length of Apron 22 feet

Volume of Rip-Rap Needed 16.21 C.Y.

Width of Apron Downstream of pipe 24 feet

Rip-Rap Size 6 inches
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Inspection and Maintenance Plan 

Aztec, LLC will be responsible for the maintenance of the stormwater infrastructure as well as the 
establishment of maintenance contracts.  At a minimum, the appropriate and relevant activities 
for each of the stormwater management facilities will be performed on the prescribed schedule. 
Maintenance is performed by the qualified employees, who provide full-time support to the 
development.  Funding for maintenance is generated from the development through revenue 
generated by the business. 
 
A sample maintenance log is included in this plan.  Records of all inspections and maintenance 
work accomplished must be kept on file and retained for a minimum 5-year time span.  The 
maintenance logbook shall be made available to the DEP upon request. 
 
Aztec, LLC 
C/O William Wharff 
62 Portland Road, Suite 25 
Kennebunk, ME 04043 
(617) 767-1897 
 
During Construction 
The following standards must be met during construction. 
 
Inspection and corrective action. Inspect disturbed and impervious areas, erosion control 
measures, materials storage areas that are exposed to precipitation, and locations where vehicles 
enter or exit the site. Inspect these areas at least once a week as well as before and within 24 
hours after a storm event (rainfall), and prior to completing permanent stabilization measures. A 
person with knowledge of erosion and stormwater control, including the standards and conditions 
in the permit, shall conduct the inspections. 
 
Maintenance. If best management practices (BMPs) need to be repaired, the repair work should 
be initiated upon discovery of the problem but no later than the end of the next workday. If 
additional BMPs or significant repair of BMPs are necessary, implementation must be completed 
within 7 calendar days and prior to any storm event (rainfall). All measures must be maintained in 
effective operating condition until areas are permanently stabilized.  
 

Documentation. Keep a log (report) summarizing the inspections and any corrective action 
taken. The log must include the name(s) and qualifications of the person making the inspections, 
the date(s) of the inspections, and major observations about the operation and maintenance of 
erosion and sedimentation controls, materials storage areas, and vehicles access points to the 
parcel. Major observations must include BMPs that need maintenance, BMPs that failed to 
operate as designed or proved inadequate for a particular location, and location(s) where 
additional BMPs are needed. For each BMP requiring maintenance, BMP needing replacement, 
and location needing additional BMPs, note in the log the corrective action taken and when it was 
taken. 
 

The log must be made accessible to Maine Department of Environmental Protection (the 
Department) staff and a copy must be provided upon request. The permittee shall retain a copy 
of the log for a period of at least three years from the completion of permanent stabilization. 

 

 
 



Post Construction 
 
The following standards must be met after construction. 
 
Plan. Carry out an approved inspection and maintenance plan that is consistent with the minimum 
requirements of this section. The plan must address inspection and maintenance of the project’s 
permanent erosion control measures and stormwater management system.  
 
Inspection and maintenance. All measures must be maintained in effective operating condition. 
A person with knowledge of erosion and stormwater control, including the standards and 
conditions in the permit, shall conduct the inspections. The following areas, facilities, and 
measures must be inspected and identified deficiencies must be corrected. Areas, facilities, and 
measures other than those listed below may also require inspection. Inspection or maintenance 
tasks other than those discussed below must be included in the maintenance plan developed. 
 
 
a) Inspect vegetated areas, particularly slopes and embankments, early in the growing 

season or after heavy rains to identify active or potential erosion problems. Replant bare 
areas or areas with sparse growth. Where rill erosion is evident, armor the area with an 
appropriate lining or divert the erosive flows to on-site areas able to withstand the 
concentrated flows.  

 
b) Inspect ditches, swales and other open stormwater channels in the spring, in late fall, and 

after heavy rains to remove any obstructions to flow, remove accumulated sediments and 
debris, to control vegetated growth that could obstruct flow, and to repair any erosion of 
the ditch lining. Vegetated ditches must be mowed at least annually or otherwise 
maintained to control the growth of woody vegetation and maintain flow capacity. Any 
woody vegetation growing through riprap linings must also be removed. Repair any 
slumping side slopes as soon as practicable. If the ditch has a riprap lining, replace riprap 
on areas where any underlying filter fabric or underdrain gravel is showing through the 
stone or where stones have dislodged. The channel must receive adequate routine 
maintenance to maintain capacity and prevent or correct any erosion of the channel's 
bottom or side slopes. 

 
c) Inspect culverts in the spring, in late fall, and after heavy rains to remove any obstructions 

to flow; remove accumulated sediments and debris at the inlet, at the outlet, and within 
the conduit; and to repair any erosion damage at the culvert’s inlet and outlet. If sediment 
in culverts or closed drainage systems exceeds 20% of the diameter of the pipe, the 
sediment should be removed.  This may be accomplished by hydraulic flushing or any 
mechanical means; however, care should be taken as to not flush the sediment 
downstream.  All pipes should be inspected on an annual basis. 

 
d) Inspect and clean out catch basins. Clean-out must include the removal and legal disposal 

of any accumulated sediments and debris at the bottom of the basin, at any inlet grates, 
at any inflow channels to the basin, and at any pipes between basins. Remove any floating 
debris and any floating oils (using oil-absorptive pads) present in the catch basin. 

 
e) Inspect resource and treatment buffers once a year for evidence of erosion, concentrating 

flow, and encroachment by development. If flows are concentrating within a buffer, site 
grading, level spreaders, or ditch turn-outs must be used to ensure a more even 
distribution of flow into a buffer. Check down slope of all spreaders for erosion. If erosion 



is present, adjust or modify the spreader’s lip to ensure a better distribution of flow into a 
buffer. Clean-out any accumulation of sediment within the spreader bays. At least once a 
year and following major storms, the level spreader should be inspected for sand 
accumulation and debris that may reduce its capacity. Sediment build-up within the swale 
should be removed when it has accumulated to approximately 25% of design volume or 
channel capacity. Dispose of the sediments appropriately. Remove debris such as leaf 
litter, branches and tree growth from the spreader. Vegetated spreaders may require 
mowing. Do not store snow within the area of the level spreader. The reconstruction of the 
level spreader may be necessary when sheet flow from the spreader channelize into the 
buffer. 

 
f) Inspect at least once per year, each stormwater management pond, including the pond’s 

embankments, outlet structure, and emergency spillway. Remove and dispose of 
accumulated sediments in the pond. Control woody vegetation on the pond’s 
embankments. 

 
g) Inspect at least once per year, each gravel trench underdrain. The gravel trench 

underdrain will be inspected semi-annually and following major storm events to ensure 
that it is draining within 24 to 48 hours following a one-inch storm or greater. Following a 
storm that fills the system to overflow, it should drain in no less than 36 to 72 hours. If the 
system drains too fast, an orifice may need to be added on the underdrain outlet or, if 
already present, may need to be modified. 

 
h) If mowing is desired, handheld string trimmers or push-mowers are allowed and the grass 

should be mowed no more than 2 times per growing season to maintain grass heights of 
no less than 6 inches. Any bare area or erosion rills shall be repaired with new media or 
sandy loam then seeded and mulched. Harvesting and pruning of excessive growth will 
need to be done occasionally. Weeding to control unwanted or invasive plants may also 
be necessary. Maintaining good grass cover will minimize clogging with fine sediments.  

 
i) Paved surfaces shall be swept or vacuumed periodically on an as-needed basis to 

minimize transportation of sediment during rainfall events. 
 

j) Areas where stone is displaced should be repaired to assure stability.  With time, riprap 
may need to be added.  Vegetation growing through riprap should be removed on a yearly 
schedule. 

 

Regular Maintenance 
 

a) Clear accumulations of winter sand in parking lots and along roadways at least once a 
year, preferably in the spring. Accumulations on pavement may be removed by pavement 
sweeping. Accumulations of sand along road shoulders may be removed by grading 
excess sand to the pavement edge and removing it manually or by a front-end loader. 
Grading of gravel roads, or grading of the gravel shoulders of gravel or paved roads, must 
be routinely performed to ensure that stormwater drains immediately off the road surface 
to adjacent buffer areas or stable ditches, and is not impeded by accumulations of graded 
material on the road shoulder or by excavation of false ditches in the shoulder. If water 
bars or open-top culverts are used to divert runoff from road surfaces, clean-out any 
sediments within or at the outlet of these structures to restore their function. 

 



b) Manage each buffer’s vegetation consistently with the requirements in any deed 
restrictions for the buffer. Wooded buffers must remain fully wooded and have no 
disturbance to the duff layer. Vegetation in non-wooded buffers may not be cut more than 
three times per year, and may not be cut shorter than six inches. 

 

Documentation 
 
a) Keep a log (report) summarizing inspections, maintenance, and any corrective actions 

taken. The log must include the date on which each inspection or maintenance task was 
performed, a description of the inspection findings or maintenance completed, and the 
name of the inspector or maintenance personnel performing the task. If a maintenance 
task requires the clean-out of any sediments or debris, indicate where the sediment and 
debris was disposed after removal. The log must be made accessible to Department staff 
and a copy provided to the Department upon request. The permittee shall retain a copy of 
the log for a period of at least five years from the completion of permanent stabilization. 

 
Recertification Requirement 
Within three months of the expiration of each five-year interval from the date of issuance of the 
permit, the permittee shall certify the following to the department. 
 
(a)  All areas of the project site have been inspected for areas of erosion, and appropriate 

steps have been taken to permanently stabilize these areas. 
(b)  All aspects of the stormwater control system have been inspected for damage, wear, and 

malfunction, and appropriate steps have been taken to repair or replace the facilities. 
(c)  The erosion and stormwater maintenance plan for the site is being implemented as written, 

or modifications to the plan have been submitted to and approved by the department, and 
the maintenance log is being maintained. 

 
 
Municipalities with separate storm sewer systems regulated under the Maine Pollutant Discharge 
Elimination System (MPDES) Program may report on all regulated systems under their control as 
part of their required annual reporting in lieu of separate certification of each system. 
Municipalities not regulated by the MPDES Program, but that are responsible for maintenance of 
permitted stormwater systems, may report on multiple stormwater systems in one report. 
 

Duration of Maintenance 
 

Perform maintenance as described and required in the permit unless and until the system is 
formally accepted by the municipality or quasi-municipal district, or is placed under the jurisdiction 
of a legally created association that will be responsible for the maintenance of the system. If a 
municipality or quasi-municipal district chooses to accept a stormwater management system, or 
a component of a stormwater system, it must provide a letter to the Department stating that it 
assumes responsibility for the system. The letter must specify the components of the system for 
which the municipality or district will assume responsibility, and that the municipality or district 
agrees to maintain those components of the system in compliance with Department standards. 
Upon such assumption of responsibility, and approval by the Department, the municipality, quasi-
municipal district, or association becomes a co-permittee for this purpose only and must comply 
with all terms and conditions of the permit. 
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BMP 
STRUCTURE 

 INSPECTION MAINTENANCE 
 

LOCATION 
DATE 
DUE 

DATE 
INSPECTION 

CONDITION BY 
DATE 
DUE 

DATE 
CLEANED 

BY 

Pavement 
Sweeping 

 
   

   
 

Vegetated Areas 
 

   
   

 

Catch Basins 
 

   
   

 

Swales and 
Channels 

 
   

   
 

Culvert 
 

   
   

 

Wet Pond 1 
 

   
   

 

Wet Pond 2 
 

   
   

 

Wet Pond 3 
 

   
   

 

Sediment 
Forebays 

 
   

   
 

Underdrained 
Gravel Trenches 

 
   

   
 

Rip-Rap Level 
Spreaders 

 
   

   
 

 
 

   
   

 



APPENDIX H 

PRE- AND POST-DEVELOPMENT 

WATERSHED ANALYSIS  
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Existing Woods/Gravel
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Routing Diagram for Kittery - Pre
Prepared by Hoyle, Tanner & Associates, Inc.,  Printed 6/20/2019

HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Kittery - Pre
  Printed  6/20/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 2HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

31,480 65 Brush, Good, HSG C  (3A, 3B, 4, 5)

186,630 73 Brush, Good, HSG D  (1, 2, 3A, 3B, 4, 5)

9,870 89 Gravel roads, HSG C  (3A, 3B, 4, 5)

100,970 91 Gravel roads, HSG D  (1, 2, 3A, 3B)

12,270 98 Paved parking, HSG D  (1, 2)

41,385 70 Woods, Good, HSG C  (3B, 4, 5)

781,475 77 Woods, Good, HSG D  (1, 2, 3A, 3B, 4, 5)

1,164,080 77 TOTAL AREA



Kittery - Pre
  Printed  6/20/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 3HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

82,735 HSG C 3A, 3B, 4, 5

1,081,345 HSG D 1, 2, 3A, 3B, 4, 5

0 Other

1,164,080 TOTAL AREA



Type III 24-hr  2-Yr Rainfall=3.31"Kittery - Pre
  Printed  6/20/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 4HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

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

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

Runoff Area=248,415 sf   3.66% Impervious   Runoff Depth>1.44"Subcatchment 1: Existing Woods/Gravel
   Flow Length=675'   Slope=0.0200 '/'   Tc=15.9 min   CN=81   Runoff=7.61 cfs  29,729 cf

Runoff Area=28,605 sf   11.12% Impervious   Runoff Depth>1.51"Subcatchment 2: Existing Woods/Gravel
   Tc=6.0 min   CN=82   Runoff=1.23 cfs  3,599 cf

Runoff Area=501,280 sf   0.00% Impervious   Runoff Depth>1.17"Subcatchment 3A: Existing 
   Flow Length=1,048'   Slope=0.0120 '/'   Tc=33.0 min   CN=77   Runoff=9.16 cfs  49,018 cf

Runoff Area=280,890 sf   0.00% Impervious   Runoff Depth>1.12"Subcatchment 3B: Existing 
   Flow Length=760'   Slope=0.0100 '/'   Tc=28.8 min   CN=76   Runoff=5.17 cfs  26,139 cf

Runoff Area=13,320 sf   0.00% Impervious   Runoff Depth>1.07"Subcatchment 4: Existing Woods
   Tc=6.0 min   CN=75   Runoff=0.40 cfs  1,188 cf

Runoff Area=91,570 sf   0.00% Impervious   Runoff Depth>0.96"Subcatchment 5: Existing Woods
   Flow Length=435'   Slope=0.0400 '/'   Tc=10.0 min   CN=73   Runoff=2.11 cfs  7,315 cf

   Inflow=7.61 cfs  29,729 cfReach DP1: Design Point - Offsite Flow
   Outflow=7.61 cfs  29,729 cf

   Inflow=1.23 cfs  3,599 cfReach DP2: Design Point - Offsite Flow
   Outflow=1.23 cfs  3,599 cf

   Inflow=13.69 cfs  74,654 cfReach DP3: Design Point - Ditch
   Outflow=13.69 cfs  74,654 cf

   Inflow=0.40 cfs  1,188 cfReach DP4: Design Point - Offsite Sheetflow
   Outflow=0.40 cfs  1,188 cf

   Inflow=2.11 cfs  7,315 cfReach DP5: Design Point - Offsite Sheetflow
   Outflow=2.11 cfs  7,315 cf

Avg. Flow Depth=0.61'   Max Vel=2.27 fps   Inflow=9.14 cfs  48,953 cfReach R3A: Swale
n=0.040   L=375.0'   S=0.0090 '/'   Capacity=21.09 cfs   Outflow=9.08 cfs  48,686 cf

Avg. Flow Depth=0.74'   Max Vel=3.92 fps   Inflow=13.74 cfs  74,825 cfReach R3B: Stream
n=0.040   L=280.0'   S=0.0232 '/'   Capacity=46.72 cfs   Outflow=13.69 cfs  74,654 cf

Peak Elev=55.23'  Storage=783 cf   Inflow=9.16 cfs  49,018 cfPond P3A: 24" RCP
   Outflow=9.14 cfs  48,953 cf

Total Runoff Area = 1,164,080 sf   Runoff Volume = 116,988 cf   Average Runoff Depth = 1.21"
98.95% Pervious = 1,151,810 sf     1.05% Impervious = 12,270 sf
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=248,415 sf   3.66% Impervious   Runoff Depth>3.05"Subcatchment 1: Existing Woods/Gravel
   Flow Length=675'   Slope=0.0200 '/'   Tc=15.9 min   CN=81   Runoff=16.10 cfs  63,187 cf

Runoff Area=28,605 sf   11.12% Impervious   Runoff Depth>3.16"Subcatchment 2: Existing Woods/Gravel
   Tc=6.0 min   CN=82   Runoff=2.53 cfs  7,524 cf

Runoff Area=501,280 sf   0.00% Impervious   Runoff Depth>2.67"Subcatchment 3A: Existing 
   Flow Length=1,048'   Slope=0.0120 '/'   Tc=33.0 min   CN=77   Runoff=21.08 cfs  111,549 cf

Runoff Area=280,890 sf   0.00% Impervious   Runoff Depth>2.59"Subcatchment 3B: Existing 
   Flow Length=760'   Slope=0.0100 '/'   Tc=28.8 min   CN=76   Runoff=12.17 cfs  60,535 cf

Runoff Area=13,320 sf   0.00% Impervious   Runoff Depth>2.52"Subcatchment 4: Existing Woods
   Tc=6.0 min   CN=75   Runoff=0.95 cfs  2,797 cf

Runoff Area=91,570 sf   0.00% Impervious   Runoff Depth>2.35"Subcatchment 5: Existing Woods
   Flow Length=435'   Slope=0.0400 '/'   Tc=10.0 min   CN=73   Runoff=5.37 cfs  17,895 cf

   Inflow=16.10 cfs  63,187 cfReach DP1: Design Point - Offsite Flow
   Outflow=16.10 cfs  63,187 cf

   Inflow=2.53 cfs  7,524 cfReach DP2: Design Point - Offsite Flow
   Outflow=2.53 cfs  7,524 cf

   Inflow=30.41 cfs  171,330 cfReach DP3: Design Point - Ditch
   Outflow=30.41 cfs  171,330 cf

   Inflow=0.95 cfs  2,797 cfReach DP4: Design Point - Offsite Sheetflow
   Outflow=0.95 cfs  2,797 cf

   Inflow=5.37 cfs  17,895 cfReach DP5: Design Point - Offsite Sheetflow
   Outflow=5.37 cfs  17,895 cf

Avg. Flow Depth=0.96'   Max Vel=2.95 fps   Inflow=19.82 cfs  111,445 cfReach R3A: Swale
n=0.040   L=375.0'   S=0.0090 '/'   Capacity=21.09 cfs   Outflow=19.76 cfs  111,051 cf

Avg. Flow Depth=1.18'   Max Vel=5.00 fps   Inflow=30.46 cfs  171,585 cfReach R3B: Stream
n=0.040   L=280.0'   S=0.0232 '/'   Capacity=46.72 cfs   Outflow=30.41 cfs  171,330 cf

Peak Elev=56.52'  Storage=2,925 cf   Inflow=21.08 cfs  111,549 cfPond P3A: 24" RCP
   Outflow=19.82 cfs  111,445 cf

Total Runoff Area = 1,164,080 sf   Runoff Volume = 263,487 cf   Average Runoff Depth = 2.72"
98.95% Pervious = 1,151,810 sf     1.05% Impervious = 12,270 sf
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Summary for Subcatchment 1: Existing Woods/Gravel

Runoff = 16.10 cfs @ 12.22 hrs,  Volume= 63,187 cf,  Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

9,090 98 Paved parking, HSG D
56,450 91 Gravel roads, HSG D

165,185 77 Woods, Good, HSG D
17,690 73 Brush, Good, HSG D

248,415 81 Weighted Average
239,325 96.34% Pervious Area

9,090 3.66% Impervious Area

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

15.9 675 0.0200 0.71 Lag/CN Method, 

Summary for Subcatchment 2: Existing Woods/Gravel

Runoff = 2.53 cfs @ 12.09 hrs,  Volume= 7,524 cf,  Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

3,180 98 Paved parking, HSG D
7,650 91 Gravel roads, HSG D

12,175 77 Woods, Good, HSG D
5,600 73 Brush, Good, HSG D

28,605 82 Weighted Average
25,425 88.88% Pervious Area
3,180 11.12% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3A: Existing Woods/Meadow

Runoff = 21.08 cfs @ 12.46 hrs,  Volume= 111,549 cf,  Depth> 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

11,730 91 Gravel roads, HSG D
1,655 89 Gravel roads, HSG C

421,340 77 Woods, Good, HSG D
60,765 73 Brush, Good, HSG D
5,790 65 Brush, Good, HSG C

501,280 77 Weighted Average
501,280 100.00% Pervious Area

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

33.0 1,048 0.0120 0.53 Lag/CN Method, 

Summary for Subcatchment 3B: Existing Woods/Meadow

Runoff = 12.17 cfs @ 12.41 hrs,  Volume= 60,535 cf,  Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

25,140 91 Gravel roads, HSG D
1,260 89 Gravel roads, HSG C

143,580 77 Woods, Good, HSG D
93,220 73 Brush, Good, HSG D
14,410 70 Woods, Good, HSG C
3,280 65 Brush, Good, HSG C

280,890 76 Weighted Average
280,890 100.00% Pervious Area

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

28.8 760 0.0100 0.44 Lag/CN Method, 

Summary for Subcatchment 4: Existing Woods

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 2,797 cf,  Depth> 2.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

840 89 Gravel roads, HSG C
8,785 77 Woods, Good, HSG D

410 73 Brush, Good, HSG D
135 70 Woods, Good, HSG C

3,150 65 Brush, Good, HSG C

13,320 75 Weighted Average
13,320 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 5: Existing Woods

Runoff = 5.37 cfs @ 12.15 hrs,  Volume= 17,895 cf,  Depth> 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

6,115 89 Gravel roads, HSG C
30,410 77 Woods, Good, HSG D
8,945 73 Brush, Good, HSG D

26,840 70 Woods, Good, HSG C
19,260 65 Brush, Good, HSG C

91,570 73 Weighted Average
91,570 100.00% Pervious Area

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

10.0 435 0.0400 0.72 Lag/CN Method, 

Summary for Reach DP1: Design Point - Offsite Flow

Inflow Area = 248,415 sf, 3.66% Impervious,  Inflow Depth > 3.05"    for  10-Yr event
Inflow = 16.10 cfs @ 12.22 hrs,  Volume= 63,187 cf
Outflow = 16.10 cfs @ 12.22 hrs,  Volume= 63,187 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP2: Design Point - Offsite Flow

Inflow Area = 28,605 sf, 11.12% Impervious,  Inflow Depth > 3.16"    for  10-Yr event
Inflow = 2.53 cfs @ 12.09 hrs,  Volume= 7,524 cf
Outflow = 2.53 cfs @ 12.09 hrs,  Volume= 7,524 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP3: Design Point - Ditch

Inflow Area = 782,170 sf, 0.00% Impervious,  Inflow Depth > 2.63"    for  10-Yr event
Inflow = 30.41 cfs @ 12.52 hrs,  Volume= 171,330 cf
Outflow = 30.41 cfs @ 12.52 hrs,  Volume= 171,330 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Reach DP4: Design Point - Offsite Sheetflow

Inflow Area = 13,320 sf, 0.00% Impervious,  Inflow Depth > 2.52"    for  10-Yr event
Inflow = 0.95 cfs @ 12.09 hrs,  Volume= 2,797 cf
Outflow = 0.95 cfs @ 12.09 hrs,  Volume= 2,797 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP5: Design Point - Offsite Sheetflow

Inflow Area = 91,570 sf, 0.00% Impervious,  Inflow Depth > 2.35"    for  10-Yr event
Inflow = 5.37 cfs @ 12.15 hrs,  Volume= 17,895 cf
Outflow = 5.37 cfs @ 12.15 hrs,  Volume= 17,895 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach R3A: Swale

Inflow Area = 501,280 sf, 0.00% Impervious,  Inflow Depth > 2.67"    for  10-Yr event
Inflow = 19.82 cfs @ 12.57 hrs,  Volume= 111,445 cf
Outflow = 19.76 cfs @ 12.63 hrs,  Volume= 111,051 cf,  Atten= 0%,  Lag= 3.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.95 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 1.19 fps,  Avg. Travel Time= 5.3 min

Peak Storage= 2,515 cf @ 12.59 hrs
Average Depth at Peak Storage= 0.96'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 21.09 cfs

6.00'  x  1.00'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 1.0 '/'   Top Width= 8.00'
Length= 375.0'   Slope= 0.0090 '/'
Inlet Invert= 53.36',  Outlet Invert= 50.00'

‡

Summary for Reach R3B: Stream

Inflow Area = 782,170 sf, 0.00% Impervious,  Inflow Depth > 2.63"    for  10-Yr event
Inflow = 30.46 cfs @ 12.50 hrs,  Volume= 171,585 cf
Outflow = 30.41 cfs @ 12.52 hrs,  Volume= 171,330 cf,  Atten= 0%,  Lag= 1.6 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.00 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 2.14 fps,  Avg. Travel Time= 2.2 min

Peak Storage= 1,705 cf @ 12.51 hrs
Average Depth at Peak Storage= 1.18'
Bank-Full Depth= 1.50'  Flow Area= 8.3 sf,  Capacity= 46.72 cfs

4.00'  x  1.50'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 1.0 '/'   Top Width= 7.00'
Length= 280.0'   Slope= 0.0232 '/'
Inlet Invert= 50.00',  Outlet Invert= 43.50'

Summary for Pond P3A: 24" RCP

Inflow Area = 501,280 sf, 0.00% Impervious,  Inflow Depth > 2.67"    for  10-Yr event
Inflow = 21.08 cfs @ 12.46 hrs,  Volume= 111,549 cf
Outflow = 19.82 cfs @ 12.57 hrs,  Volume= 111,445 cf,  Atten= 6%,  Lag= 6.3 min
Primary = 19.82 cfs @ 12.57 hrs,  Volume= 111,445 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.52' @ 12.57 hrs   Surf.Area= 4,363 sf   Storage= 2,925 cf
Flood Elev= 58.00'   Surf.Area= 8,060 sf   Storage= 6,552 cf

Plug-Flow detention time= 1.8 min calculated for 111,445 cf (100% of inflow)
Center-of-Mass det. time= 1.5 min ( 813.9 - 812.4 )

Volume Invert Avail.Storage Storage Description

#1 53.80' 6,552 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.80 95 0 0
54.00 375 47 47
56.00 1,095 1,470 1,517
57.10 8,060 5,035 6,552

Device Routing     Invert Outlet Devices

#1 Primary 53.80' 24.0"  Round Culvert   
L= 32.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.80' / 53.36'   S= 0.0137 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 3.14 sf   

#2 Primary 56.60' 30.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
0.5' Crest Height   
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Primary OutFlow  Max=19.79 cfs @ 12.57 hrs  HW=56.51'   (Free Discharge)
1=Culvert  (Inlet Controls 19.79 cfs @ 6.30 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=248,415 sf   3.66% Impervious   Runoff Depth>4.14"Subcatchment 1: Existing Woods/Gravel
   Flow Length=675'   Slope=0.0200 '/'   Tc=15.9 min   CN=81   Runoff=21.62 cfs  85,658 cf

Runoff Area=28,605 sf   11.12% Impervious   Runoff Depth>4.26"Subcatchment 2: Existing Woods/Gravel
   Tc=6.0 min   CN=82   Runoff=3.36 cfs  10,145 cf

Runoff Area=501,280 sf   0.00% Impervious   Runoff Depth>3.70"Subcatchment 3A: Existing 
   Flow Length=1,048'   Slope=0.0120 '/'   Tc=33.0 min   CN=77   Runoff=29.07 cfs  154,642 cf

Runoff Area=280,890 sf   0.00% Impervious   Runoff Depth>3.61"Subcatchment 3B: Existing 
   Flow Length=760'   Slope=0.0100 '/'   Tc=28.8 min   CN=76   Runoff=16.90 cfs  84,397 cf

Runoff Area=13,320 sf   0.00% Impervious   Runoff Depth>3.53"Subcatchment 4: Existing Woods
   Tc=6.0 min   CN=75   Runoff=1.33 cfs  3,920 cf

Runoff Area=91,570 sf   0.00% Impervious   Runoff Depth>3.33"Subcatchment 5: Existing Woods
   Flow Length=435'   Slope=0.0400 '/'   Tc=10.0 min   CN=73   Runoff=7.61 cfs  25,390 cf

   Inflow=21.62 cfs  85,658 cfReach DP1: Design Point - Offsite Flow
   Outflow=21.62 cfs  85,658 cf

   Inflow=3.36 cfs  10,145 cfReach DP2: Design Point - Offsite Flow
   Outflow=3.36 cfs  10,145 cf

   Inflow=43.93 cfs  238,152 cfReach DP3: Design Point - Ditch
   Outflow=43.93 cfs  238,152 cf

   Inflow=1.33 cfs  3,920 cfReach DP4: Design Point - Offsite Sheetflow
   Outflow=1.33 cfs  3,920 cf

   Inflow=7.61 cfs  25,390 cfReach DP5: Design Point - Offsite Sheetflow
   Outflow=7.61 cfs  25,390 cf

Avg. Flow Depth=1.22'   Max Vel=3.30 fps   Inflow=28.96 cfs  154,516 cfReach R3A: Swale
n=0.040   L=375.0'   S=0.0090 '/'   Capacity=21.09 cfs   Outflow=28.77 cfs  154,054 cf

Avg. Flow Depth=1.46'   Max Vel=5.57 fps   Inflow=44.31 cfs  238,451 cfReach R3B: Stream
n=0.040   L=280.0'   S=0.0232 '/'   Capacity=46.72 cfs   Outflow=43.93 cfs  238,152 cf

Peak Elev=56.78'  Storage=4,285 cf   Inflow=29.07 cfs  154,642 cfPond P3A: 24" RCP
   Outflow=28.96 cfs  154,516 cf

Total Runoff Area = 1,164,080 sf   Runoff Volume = 364,151 cf   Average Runoff Depth = 3.75"
98.95% Pervious = 1,151,810 sf     1.05% Impervious = 12,270 sf
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

25,900 79 50-75% Grass cover, Fair, HSG C  (3K, 3Q, 3R, 3T, 3U, 3V, 3X, 3Y, 3Z)

124,815 84 50-75% Grass cover, Fair, HSG D  (1A, 1B, 1E, 1F, 1G, 1H, 1J, 1K, 1L, 2, 3AA, 

3B1, 3B2, 3CC, 3DD, 3E, 3F, 3FF, 3G, 3H, 3I, 3J, 3K, 3L, 3M, 3O, 3Q, 3S, 3T, 

3U, 3X, 3Y, 3Z)

3,740 73 Brush, Good, HSG D  (2)

2,150 91 Gravel roads, HSG D  (1A, 1B, 3B1, 3G)

4,070 71 Meadow, non-grazed, HSG C  (5)

79,680 78 Meadow, non-grazed, HSG D  (1A, 3A, 3B1, 3B2, 4, 5)

20,085 98 Paved parking, HSG C  (3K, 3Q, 3R, 3T, 3U, 3V, 3X, 3Y, 3Z)

185,610 98 Paved parking, HSG D  (1A, 1C, 1D, 1E, 1F, 1G, 1H, 1J, 1K, 1L, 2, 3AA, 3C, 

3CC, 3D, 3DD, 3E, 3F, 3FF, 3I, 3K, 3L, 3M, 3O, 3S, 3U, 3V, 3X, 3Y, 3Z)

32,680 98 Roofs, HSG C  (3GG, 3HH, 3II, 3W)

47,770 98 Roofs, HSG D  (1I, 1M, 3BB, 3EE, 3GG, 3II, 3N, 3P, 3W)

17,645 98 Water Surface, HSG D  (1B, 3G, 3H)

619,935 77 Woods, Good, HSG D  (1A, 2, 3A, 3B1, 3B2)

1,164,080 83 TOTAL AREA



Kittery - Post
  Printed  6/20/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 15HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

82,735 HSG C 3GG, 3HH, 3II, 3K, 3Q, 3R, 3T, 3U, 3V, 3W, 3X, 3Y, 3Z, 5

1,081,345 HSG D 1A, 1B, 1C, 1D, 1E, 1F, 1G, 1H, 1I, 1J, 1K, 1L, 1M, 2, 3A, 3AA, 3B1, 3B2, 

3BB, 3C, 3CC, 3D, 3DD, 3E, 3EE, 3F, 3FF, 3G, 3GG, 3H, 3I, 3II, 3J, 3K, 3L, 

3M, 3N, 3O, 3P, 3Q, 3S, 3T, 3U, 3V, 3W, 3X, 3Y, 3Z, 4, 5

0 Other

1,164,080 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=173,000 sf   6.36% Impervious   Runoff Depth>1.37"Subcatchment 1A: Road/Woods
   Flow Length=650'   Slope=0.0200 '/'   Tc=15.9 min   CN=80   Runoff=5.02 cfs  19,747 cf

Runoff Area=16,500 sf   31.82% Impervious   Runoff Depth>2.05"Subcatchment 1B: Pond
   Tc=6.0 min   CN=89   Runoff=0.94 cfs  2,818 cf

Runoff Area=7,830 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 1C: Driveway
   Tc=6.0 min   CN=98   Runoff=0.56 cfs  1,876 cf

Runoff Area=7,000 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 1D: Driveway
   Tc=6.0 min   CN=98   Runoff=0.50 cfs  1,677 cf

Runoff Area=9,355 sf   40.51% Impervious   Runoff Depth>2.14"Subcatchment 1E: Grass
   Tc=6.0 min   CN=90   Runoff=0.55 cfs  1,665 cf

Runoff Area=6,145 sf   96.99% Impervious   Runoff Depth>2.87"Subcatchment 1F: Parking
   Tc=6.0 min   CN=98   Runoff=0.44 cfs  1,472 cf

Runoff Area=8,390 sf   93.56% Impervious   Runoff Depth>2.79"Subcatchment 1G: Parking
   Tc=6.0 min   CN=97   Runoff=0.60 cfs  1,949 cf

Runoff Area=4,965 sf   90.33% Impervious   Runoff Depth>2.79"Subcatchment 1H: Parking
   Tc=6.0 min   CN=97   Runoff=0.35 cfs  1,153 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 1I: Garage
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  395 cf

Runoff Area=2,655 sf   91.71% Impervious   Runoff Depth>2.79"Subcatchment 1J: Parking
   Tc=6.0 min   CN=97   Runoff=0.19 cfs  617 cf

Runoff Area=8,155 sf   90.93% Impervious   Runoff Depth>2.79"Subcatchment 1K: Parking
   Tc=6.0 min   CN=97   Runoff=0.58 cfs  1,895 cf

Runoff Area=13,905 sf   93.53% Impervious   Runoff Depth>2.79"Subcatchment 1L: Parking
   Tc=6.0 min   CN=97   Runoff=0.99 cfs  3,230 cf

Runoff Area=15,400 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 1M: Building 1
   Tc=6.0 min   CN=98   Runoff=1.11 cfs  3,689 cf

Runoff Area=24,540 sf   9.56% Impervious   Runoff Depth>1.37"Subcatchment 2: Woods
   Tc=6.0 min   CN=80   Runoff=0.96 cfs  2,812 cf

Runoff Area=437,860 sf   0.00% Impervious   Runoff Depth>1.17"Subcatchment 3A: Existing 
   Flow Length=1,048'   Slope=0.0120 '/'   Tc=33.0 min   CN=77   Runoff=8.00 cfs  42,816 cf

Runoff Area=5,550 sf   86.67% Impervious   Runoff Depth>2.70"Subcatchment 3AA: Parking
   Tc=6.0 min   CN=96   Runoff=0.39 cfs  1,247 cf
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Runoff Area=55,645 sf   0.00% Impervious   Runoff Depth>1.30"Subcatchment 3B1: Woods
   Flow Length=698'   Slope=0.0100 '/'   Tc=24.6 min   CN=79   Runoff=1.29 cfs  6,032 cf

Runoff Area=68,025 sf   0.00% Impervious   Runoff Depth>1.25"Subcatchment 3B2: Woods
   Flow Length=326'   Slope=0.0350 '/'   Tc=7.4 min   CN=78   Runoff=2.29 cfs  7,068 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3BB: Garage
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  395 cf

Runoff Area=7,340 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3C: Driveway
   Tc=6.0 min   CN=98   Runoff=0.53 cfs  1,758 cf

Runoff Area=6,850 sf   91.61% Impervious   Runoff Depth>2.79"Subcatchment 3CC: Parking
   Tc=6.0 min   CN=97   Runoff=0.49 cfs  1,591 cf

Runoff Area=4,930 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3D: Driveway
   Tc=6.0 min   CN=98   Runoff=0.36 cfs  1,181 cf

Runoff Area=5,040 sf   82.54% Impervious   Runoff Depth>2.70"Subcatchment 3DD: Parking
   Tc=6.0 min   CN=96   Runoff=0.35 cfs  1,132 cf

Runoff Area=3,040 sf   99.01% Impervious   Runoff Depth>2.87"Subcatchment 3E: Driveway
   Tc=6.0 min   CN=98   Runoff=0.22 cfs  728 cf

Runoff Area=5,350 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3EE: Building 4
   Tc=6.0 min   CN=98   Runoff=0.39 cfs  1,282 cf

Runoff Area=2,305 sf   98.70% Impervious   Runoff Depth>2.87"Subcatchment 3F: Driveway
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  552 cf

Runoff Area=2,915 sf   13.55% Impervious   Runoff Depth>1.80"Subcatchment 3FF: Courtyard
   Tc=6.0 min   CN=86   Runoff=0.15 cfs  438 cf

Runoff Area=15,950 sf   26.39% Impervious   Runoff Depth>1.97"Subcatchment 3G: Pond
   Tc=6.0 min   CN=88   Runoff=0.88 cfs  2,612 cf

Runoff Area=16,625 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3GG: Buiilding 2A
   Tc=6.0 min   CN=98   Runoff=1.20 cfs  3,982 cf

Runoff Area=22,660 sf   36.12% Impervious   Runoff Depth>2.05"Subcatchment 3H: Pond
   Tc=6.0 min   CN=89   Runoff=1.29 cfs  3,870 cf

Runoff Area=15,225 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3HH: Building 2B
   Tc=6.0 min   CN=98   Runoff=1.10 cfs  3,647 cf

Runoff Area=13,150 sf   86.69% Impervious   Runoff Depth>2.70"Subcatchment 3I: Parking
   Tc=6.0 min   CN=96   Runoff=0.92 cfs  2,954 cf

Runoff Area=19,600 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3II: Building 3
   Tc=6.0 min   CN=98   Runoff=1.41 cfs  4,695 cf
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Runoff Area=2,815 sf   0.00% Impervious   Runoff Depth>1.65"Subcatchment 3J: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.13 cfs  388 cf

Runoff Area=14,820 sf   41.33% Impervious   Runoff Depth>2.14"Subcatchment 3K: Courtyard
   Tc=6.0 min   CN=90   Runoff=0.88 cfs  2,638 cf

Runoff Area=10,540 sf   98.77% Impervious   Runoff Depth>2.87"Subcatchment 3L: Parking
   Tc=6.0 min   CN=98   Runoff=0.76 cfs  2,525 cf

Runoff Area=5,530 sf   92.95% Impervious   Runoff Depth>2.79"Subcatchment 3M: Parking
   Tc=6.0 min   CN=97   Runoff=0.39 cfs  1,285 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3N: Garage
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  395 cf

Runoff Area=5,540 sf   84.84% Impervious   Runoff Depth>2.70"Subcatchment 3O: Parking
   Tc=6.0 min   CN=96   Runoff=0.39 cfs  1,244 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3P: Garage
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  395 cf

Runoff Area=10,030 sf   25.02% Impervious   Runoff Depth>1.65"Subcatchment 3Q: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.47 cfs  1,382 cf

Runoff Area=7,980 sf   24.56% Impervious   Runoff Depth>1.65"Subcatchment 3R: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.37 cfs  1,099 cf

Runoff Area=9,495 sf   84.41% Impervious   Runoff Depth>2.70"Subcatchment 3S: Parking
   Tc=6.0 min   CN=96   Runoff=0.66 cfs  2,133 cf

Runoff Area=9,055 sf   14.96% Impervious   Runoff Depth>1.51"Subcatchment 3T: Courtyard
   Tc=6.0 min   CN=82   Runoff=0.39 cfs  1,139 cf

Runoff Area=12,055 sf   94.90% Impervious   Runoff Depth>2.79"Subcatchment 3U: Parking
   Tc=6.0 min   CN=97   Runoff=0.86 cfs  2,801 cf

Runoff Area=6,415 sf   78.02% Impervious   Runoff Depth>2.51"Subcatchment 3V: Parking
   Tc=6.0 min   CN=94   Runoff=0.43 cfs  1,339 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>2.87"Subcatchment 3W: Garage
   Tc=6.0 min   CN=98   Runoff=0.12 cfs  395 cf

Runoff Area=12,600 sf   88.65% Impervious   Runoff Depth>2.70"Subcatchment 3X: Parking
   Tc=6.0 min   CN=96   Runoff=0.88 cfs  2,830 cf

Runoff Area=11,630 sf   90.07% Impervious   Runoff Depth>2.70"Subcatchment 3Y: Parking
   Tc=6.0 min   CN=96   Runoff=0.81 cfs  2,612 cf

Runoff Area=11,020 sf   87.89% Impervious   Runoff Depth>2.70"Subcatchment 3Z: Parking
   Tc=6.0 min   CN=96   Runoff=0.77 cfs  2,475 cf
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Runoff Area=1,535 sf   0.00% Impervious   Runoff Depth>1.25"Subcatchment 4: Woods
   Tc=6.0 min   CN=78   Runoff=0.05 cfs  160 cf

Runoff Area=18,870 sf   0.00% Impervious   Runoff Depth>1.13"Subcatchment 5: Woods
   Flow Length=295'   Tc=10.3 min   CN=76   Runoff=0.52 cfs  1,770 cf

   Inflow=5.77 cfs  33,892 cfReach DP1: Design Point - Offsite Flow
   Outflow=5.77 cfs  33,892 cf

   Inflow=0.96 cfs  2,812 cfReach DP2: Design Point - Offsite Flow
   Outflow=0.96 cfs  2,812 cf

   Inflow=12.39 cfs  92,576 cfReach DP3: Design Point - Stream
   Outflow=12.39 cfs  92,576 cf

   Inflow=0.05 cfs  160 cfReach DP4: Design Point - Offsite Sheetflow
   Outflow=0.05 cfs  160 cf

   Inflow=0.52 cfs  1,770 cfReach DP5: Design Point - Offsite Sheetflow
   Outflow=0.52 cfs  1,770 cf

Avg. Flow Depth=0.56'   Max Vel=2.16 fps   Inflow=8.00 cfs  42,721 cfReach R3A: Swale
n=0.040   L=375.0'   S=0.0089 '/'   Capacity=21.06 cfs   Outflow=7.95 cfs  42,475 cf

Avg. Flow Depth=0.70'   Max Vel=3.79 fps   Inflow=12.43 cfs  92,798 cfReach R3B: Stream
n=0.040   L=280.0'   S=0.0232 '/'   Capacity=46.72 cfs   Outflow=12.39 cfs  92,576 cf

Peak Elev=56.67'   Inflow=0.50 cfs  1,677 cfPond CB1: Prop CB
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=0.50 cfs  1,677 cf

Peak Elev=55.13'   Inflow=0.53 cfs  1,758 cfPond CB10: Prop CB
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=0.53 cfs  1,758 cf

Peak Elev=55.00'   Inflow=0.88 cfs  2,939 cfPond CB11: Prop CB
12.0"  Round Culvert  n=0.012  L=150.0'  S=0.0067 '/'   Outflow=0.88 cfs  2,939 cf

Peak Elev=55.26'   Inflow=0.49 cfs  1,591 cfPond CB12: Prop CB
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=0.49 cfs  1,591 cf

Peak Elev=55.13'   Inflow=0.84 cfs  2,723 cfPond CB13: Prop CB
12.0"  Round Culvert  n=0.012  L=69.0'  S=0.0051 '/'   Outflow=0.84 cfs  2,723 cf

Peak Elev=54.58'   Inflow=1.06 cfs  3,452 cfPond CB14: Prop CB
15.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=1.06 cfs  3,452 cf

Peak Elev=54.66'   Inflow=3.31 cfs  10,733 cfPond CB15: Prop CB
18.0"  Round Culvert  n=0.012  L=24.0'  S=0.0062 '/'   Outflow=3.31 cfs  10,733 cf

Peak Elev=57.11'   Inflow=0.81 cfs  2,612 cfPond CB16: Prop CB
12.0"  Round Culvert  n=0.012  L=145.0'  S=0.0052 '/'   Outflow=0.81 cfs  2,612 cf
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Peak Elev=56.27'   Inflow=1.58 cfs  5,088 cfPond CB17: Prop CB
15.0"  Round Culvert  n=0.012  L=115.0'  S=0.0052 '/'   Outflow=1.58 cfs  5,088 cf

Peak Elev=55.69'   Inflow=2.09 cfs  6,729 cfPond CB18: Prop CB
15.0"  Round Culvert  n=0.012  L=202.0'  S=0.0050 '/'   Outflow=2.09 cfs  6,729 cf

Peak Elev=56.45'   Inflow=1.47 cfs  4,746 cfPond CB19: Prop CB
15.0"  Round Culvert  n=0.012  L=122.0'  S=0.0049 '/'   Outflow=1.47 cfs  4,746 cf

Peak Elev=56.58'   Inflow=1.62 cfs  5,218 cfPond CB2: Prop CB
15.0"  Round Culvert  n=0.012  L=151.0'  S=0.0050 '/'   Outflow=1.62 cfs  5,218 cf

Peak Elev=55.83'   Inflow=3.14 cfs  10,110 cfPond CB20: Prop CB
18.0"  Round Culvert  n=0.012  L=94.0'  S=0.0069 '/'   Outflow=3.14 cfs  10,110 cf

Peak Elev=56.67'   Inflow=0.53 cfs  1,720 cfPond CB21: Prop CB
12.0"  Round Culvert  n=0.012  L=93.0'  S=0.0172 '/'   Outflow=0.53 cfs  1,720 cf

Peak Elev=55.97'   Inflow=0.13 cfs  388 cfPond CB22: Prop CB
12.0"  Round Culvert  n=0.012  L=73.0'  S=0.0247 '/'   Outflow=0.13 cfs  388 cf

Peak Elev=54.21'   Inflow=4.55 cfs  14,468 cfPond CB23: Prop CB
24.0"  Round Culvert  n=0.012  L=79.0'  S=0.0215 '/'   Outflow=4.55 cfs  14,468 cf

Peak Elev=54.43'   Inflow=1.05 cfs  3,341 cfPond CB24: Prop CB
12.0"  Round Culvert  n=0.012  L=124.0'  S=0.0105 '/'   Outflow=1.05 cfs  3,341 cf

Peak Elev=52.24'   Inflow=12.12 cfs  38,986 cfPond CB25: Prop CB
36.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=12.12 cfs  38,986 cf

Peak Elev=57.24'   Inflow=0.88 cfs  2,830 cfPond CB26: Prop CB
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=0.88 cfs  2,830 cf

Peak Elev=56.54'   Inflow=1.43 cfs  4,565 cfPond CB27: Prop CB
15.0"  Round Culvert  n=0.012  L=154.0'  S=0.0049 '/'   Outflow=1.43 cfs  4,565 cf

Peak Elev=56.14'   Inflow=0.39 cfs  1,139 cfPond CB28: Prop CB
12.0"  Round Culvert  n=0.012  L=73.0'  S=0.0055 '/'   Outflow=0.39 cfs  1,139 cf

Peak Elev=55.73'   Inflow=2.67 cfs  8,505 cfPond CB29: Prop CB
18.0"  Round Culvert  n=0.012  L=182.0'  S=0.0049 '/'   Outflow=2.67 cfs  8,505 cf

Peak Elev=56.69'   Inflow=0.55 cfs  1,665 cfPond CB3: Prop CB
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=0.55 cfs  1,665 cf

Peak Elev=54.85'   Inflow=3.33 cfs  10,637 cfPond CB30: Prop CB
18.0"  Round Culvert  n=0.012  L=135.0'  S=0.0052 '/'   Outflow=3.33 cfs  10,637 cf

Peak Elev=53.81'   Inflow=5.25 cfs  16,972 cfPond CB31: Prop CB
24.0"  Round Culvert  n=0.012  L=86.0'  S=0.0052 '/'   Outflow=5.25 cfs  16,972 cf
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Peak Elev=53.31'   Inflow=5.76 cfs  18,652 cfPond CB32: Prop CB
24.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=5.76 cfs  18,652 cf

Peak Elev=55.95'   Inflow=3.72 cfs  12,137 cfPond CB4: Prop CB
18.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=3.72 cfs  12,137 cf

Peak Elev=57.19'   Inflow=0.44 cfs  1,472 cfPond CB5: Prop CB
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0071 '/'   Outflow=0.44 cfs  1,472 cf

Peak Elev=57.24'   Inflow=1.04 cfs  3,421 cfPond CB6: Prop CB
12.0"  Round Culvert  n=0.012  L=152.0'  S=0.0049 '/'   Outflow=1.04 cfs  3,421 cf

Peak Elev=56.31'   Inflow=1.51 cfs  4,970 cfPond CB7: Prop CB
15.0"  Round Culvert  n=0.012  L=125.0'  S=0.0052 '/'   Outflow=1.51 cfs  4,970 cf

Peak Elev=55.57'   Inflow=2.28 cfs  7,481 cfPond CB8: Prop CB
18.0"  Round Culvert  n=0.012  L=60.0'  S=0.0042 '/'   Outflow=2.28 cfs  7,481 cf

Peak Elev=55.99'   Inflow=0.19 cfs  617 cfPond CB9: Prop CB
12.0"  Round Culvert  n=0.012  L=94.0'  S=0.0053 '/'   Outflow=0.19 cfs  617 cf

Peak Elev=55.25'   Inflow=3.67 cfs  11,830 cfPond DMH1: Prop DMH
18.0"  Round Culvert  n=0.012  L=56.0'  S=0.0054 '/'   Outflow=3.67 cfs  11,830 cf

Peak Elev=49.06'   Inflow=0.43 cfs  9,313 cfPond DMH2: Prop DMH
24.0"  Round Culvert  n=0.012  L=55.0'  S=0.0382 '/'   Outflow=0.43 cfs  9,313 cf

Peak Elev=46.86'   Inflow=0.43 cfs  9,313 cfPond DMH3: Prop DMH
24.0"  Round Culvert  n=0.012  L=13.0'  S=0.0154 '/'   Outflow=0.43 cfs  9,313 cf

Peak Elev=54.95'  Storage=12,518 cf   Inflow=6.94 cfs  22,436 cfPond P1: Wet Pond 1
   Outflow=1.15 cfs  14,146 cf

Peak Elev=53.84'  Storage=9,898 cf   Inflow=5.07 cfs  16,285 cfPond P2: Wet Pond 2
   Outflow=0.43 cfs  9,313 cf

Peak Elev=51.30'  Storage=23,239 cf   Inflow=13.41 cfs  42,856 cfPond P3: Wet Pond 3
   Outflow=2.49 cfs  27,910 cf

Peak Elev=55.25'  Storage=325 cf   Inflow=8.00 cfs  42,816 cfPond P3A: 36" RCP
36.0"  Round Culvert  w/ 6.0" inside fill  n=0.012  L=50.0'  S=0.0090 '/'   Outflow=8.00 cfs  42,721 cf

Total Runoff Area = 1,164,080 sf   Runoff Volume = 161,981 cf   Average Runoff Depth = 1.67"
73.90% Pervious = 860,290 sf     26.10% Impervious = 303,790 sf
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=173,000 sf   6.36% Impervious   Runoff Depth>2.96"Subcatchment 1A: Road/Woods
   Flow Length=650'   Slope=0.0200 '/'   Tc=15.9 min   CN=80   Runoff=10.89 cfs  42,659 cf

Runoff Area=16,500 sf   31.82% Impervious   Runoff Depth>3.85"Subcatchment 1B: Pond
   Tc=6.0 min   CN=89   Runoff=1.71 cfs  5,298 cf

Runoff Area=7,830 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 1C: Driveway
   Tc=6.0 min   CN=98   Runoff=0.91 cfs  3,073 cf

Runoff Area=7,000 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 1D: Driveway
   Tc=6.0 min   CN=98   Runoff=0.82 cfs  2,748 cf

Runoff Area=9,355 sf   40.51% Impervious   Runoff Depth>3.96"Subcatchment 1E: Grass
   Tc=6.0 min   CN=90   Runoff=0.99 cfs  3,084 cf

Runoff Area=6,145 sf   96.99% Impervious   Runoff Depth>4.71"Subcatchment 1F: Parking
   Tc=6.0 min   CN=98   Runoff=0.72 cfs  2,412 cf

Runoff Area=8,390 sf   93.56% Impervious   Runoff Depth>4.63"Subcatchment 1G: Parking
   Tc=6.0 min   CN=97   Runoff=0.97 cfs  3,240 cf

Runoff Area=4,965 sf   90.33% Impervious   Runoff Depth>4.63"Subcatchment 1H: Parking
   Tc=6.0 min   CN=97   Runoff=0.58 cfs  1,918 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 1I: Garage
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  648 cf

Runoff Area=2,655 sf   91.71% Impervious   Runoff Depth>4.63"Subcatchment 1J: Parking
   Tc=6.0 min   CN=97   Runoff=0.31 cfs  1,025 cf

Runoff Area=8,155 sf   90.93% Impervious   Runoff Depth>4.63"Subcatchment 1K: Parking
   Tc=6.0 min   CN=97   Runoff=0.95 cfs  3,150 cf

Runoff Area=13,905 sf   93.53% Impervious   Runoff Depth>4.63"Subcatchment 1L: Parking
   Tc=6.0 min   CN=97   Runoff=1.61 cfs  5,370 cf

Runoff Area=15,400 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 1M: Building 1
   Tc=6.0 min   CN=98   Runoff=1.80 cfs  6,045 cf

Runoff Area=24,540 sf   9.56% Impervious   Runoff Depth>2.97"Subcatchment 2: Woods
   Tc=6.0 min   CN=80   Runoff=2.05 cfs  6,071 cf

Runoff Area=437,860 sf   0.00% Impervious   Runoff Depth>2.67"Subcatchment 3A: Existing 
   Flow Length=1,048'   Slope=0.0120 '/'   Tc=33.0 min   CN=77   Runoff=18.42 cfs  97,437 cf

Runoff Area=5,550 sf   86.67% Impervious   Runoff Depth>4.55"Subcatchment 3AA: Parking
   Tc=6.0 min   CN=96   Runoff=0.64 cfs  2,104 cf
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Runoff Area=55,645 sf   0.00% Impervious   Runoff Depth>2.86"Subcatchment 3B1: Woods
   Flow Length=698'   Slope=0.0100 '/'   Tc=24.6 min   CN=79   Runoff=2.84 cfs  13,256 cf

Runoff Area=68,025 sf   0.00% Impervious   Runoff Depth>2.78"Subcatchment 3B2: Woods
   Flow Length=326'   Slope=0.0350 '/'   Tc=7.4 min   CN=78   Runoff=5.14 cfs  15,782 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3BB: Garage
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  648 cf

Runoff Area=7,340 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3C: Driveway
   Tc=6.0 min   CN=98   Runoff=0.86 cfs  2,881 cf

Runoff Area=6,850 sf   91.61% Impervious   Runoff Depth>4.63"Subcatchment 3CC: Parking
   Tc=6.0 min   CN=97   Runoff=0.79 cfs  2,646 cf

Runoff Area=4,930 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3D: Driveway
   Tc=6.0 min   CN=98   Runoff=0.58 cfs  1,935 cf

Runoff Area=5,040 sf   82.54% Impervious   Runoff Depth>4.55"Subcatchment 3DD: Parking
   Tc=6.0 min   CN=96   Runoff=0.58 cfs  1,910 cf

Runoff Area=3,040 sf   99.01% Impervious   Runoff Depth>4.71"Subcatchment 3E: Driveway
   Tc=6.0 min   CN=98   Runoff=0.35 cfs  1,193 cf

Runoff Area=5,350 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3EE: Building 4
   Tc=6.0 min   CN=98   Runoff=0.62 cfs  2,100 cf

Runoff Area=2,305 sf   98.70% Impervious   Runoff Depth>4.71"Subcatchment 3F: Driveway
   Tc=6.0 min   CN=98   Runoff=0.27 cfs  905 cf

Runoff Area=2,915 sf   13.55% Impervious   Runoff Depth>3.55"Subcatchment 3FF: Courtyard
   Tc=6.0 min   CN=86   Runoff=0.28 cfs  862 cf

Runoff Area=15,950 sf   26.39% Impervious   Runoff Depth>3.75"Subcatchment 3G: Pond
   Tc=6.0 min   CN=88   Runoff=1.62 cfs  4,986 cf

Runoff Area=16,625 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3GG: Buiilding 2A
   Tc=6.0 min   CN=98   Runoff=1.94 cfs  6,526 cf

Runoff Area=22,660 sf   36.12% Impervious   Runoff Depth>3.85"Subcatchment 3H: Pond
   Tc=6.0 min   CN=89   Runoff=2.35 cfs  7,276 cf

Runoff Area=15,225 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3HH: Building 2B
   Tc=6.0 min   CN=98   Runoff=1.78 cfs  5,976 cf

Runoff Area=13,150 sf   86.69% Impervious   Runoff Depth>4.55"Subcatchment 3I: Parking
   Tc=6.0 min   CN=96   Runoff=1.51 cfs  4,984 cf

Runoff Area=19,600 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3II: Building 3
   Tc=6.0 min   CN=98   Runoff=2.29 cfs  7,693 cf
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Runoff Area=2,815 sf   0.00% Impervious   Runoff Depth>3.35"Subcatchment 3J: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.26 cfs  786 cf

Runoff Area=14,820 sf   41.33% Impervious   Runoff Depth>3.96"Subcatchment 3K: Courtyard
   Tc=6.0 min   CN=90   Runoff=1.57 cfs  4,885 cf

Runoff Area=10,540 sf   98.77% Impervious   Runoff Depth>4.71"Subcatchment 3L: Parking
   Tc=6.0 min   CN=98   Runoff=1.23 cfs  4,137 cf

Runoff Area=5,530 sf   92.95% Impervious   Runoff Depth>4.63"Subcatchment 3M: Parking
   Tc=6.0 min   CN=97   Runoff=0.64 cfs  2,136 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3N: Garage
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  648 cf

Runoff Area=5,540 sf   84.84% Impervious   Runoff Depth>4.55"Subcatchment 3O: Parking
   Tc=6.0 min   CN=96   Runoff=0.64 cfs  2,100 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3P: Garage
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  648 cf

Runoff Area=10,030 sf   25.02% Impervious   Runoff Depth>3.35"Subcatchment 3Q: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.93 cfs  2,800 cf

Runoff Area=7,980 sf   24.56% Impervious   Runoff Depth>3.35"Subcatchment 3R: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.74 cfs  2,228 cf

Runoff Area=9,495 sf   84.41% Impervious   Runoff Depth>4.55"Subcatchment 3S: Parking
   Tc=6.0 min   CN=96   Runoff=1.09 cfs  3,599 cf

Runoff Area=9,055 sf   14.96% Impervious   Runoff Depth>3.16"Subcatchment 3T: Courtyard
   Tc=6.0 min   CN=82   Runoff=0.80 cfs  2,382 cf

Runoff Area=12,055 sf   94.90% Impervious   Runoff Depth>4.63"Subcatchment 3U: Parking
   Tc=6.0 min   CN=97   Runoff=1.40 cfs  4,656 cf

Runoff Area=6,415 sf   78.02% Impervious   Runoff Depth>4.36"Subcatchment 3V: Parking
   Tc=6.0 min   CN=94   Runoff=0.72 cfs  2,330 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>4.71"Subcatchment 3W: Garage
   Tc=6.0 min   CN=98   Runoff=0.19 cfs  648 cf

Runoff Area=12,600 sf   88.65% Impervious   Runoff Depth>4.55"Subcatchment 3X: Parking
   Tc=6.0 min   CN=96   Runoff=1.45 cfs  4,776 cf

Runoff Area=11,630 sf   90.07% Impervious   Runoff Depth>4.55"Subcatchment 3Y: Parking
   Tc=6.0 min   CN=96   Runoff=1.34 cfs  4,408 cf

Runoff Area=11,020 sf   87.89% Impervious   Runoff Depth>4.55"Subcatchment 3Z: Parking
   Tc=6.0 min   CN=96   Runoff=1.27 cfs  4,177 cf
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Runoff Area=1,535 sf   0.00% Impervious   Runoff Depth>2.79"Subcatchment 4: Woods
   Tc=6.0 min   CN=78   Runoff=0.12 cfs  356 cf

Runoff Area=18,870 sf   0.00% Impervious   Runoff Depth>2.60"Subcatchment 5: Woods
   Flow Length=295'   Tc=10.3 min   CN=76   Runoff=1.22 cfs  4,093 cf

   Inflow=14.04 cfs  71,907 cfReach DP1: Design Point - Offsite Flow
   Outflow=14.04 cfs  71,907 cf

   Inflow=2.05 cfs  6,071 cfReach DP2: Design Point - Offsite Flow
   Outflow=2.05 cfs  6,071 cf

   Inflow=29.86 cfs  202,839 cfReach DP3: Design Point - Stream
   Outflow=29.86 cfs  202,839 cf

   Inflow=0.12 cfs  356 cfReach DP4: Design Point - Offsite Sheetflow
   Outflow=0.12 cfs  356 cf

   Inflow=1.22 cfs  4,093 cfReach DP5: Design Point - Offsite Sheetflow
   Outflow=1.22 cfs  4,093 cf

Avg. Flow Depth=0.92'   Max Vel=2.88 fps   Inflow=18.41 cfs  97,328 cfReach R3A: Swale
n=0.040   L=375.0'   S=0.0089 '/'   Capacity=21.06 cfs   Outflow=18.29 cfs  96,966 cf

Avg. Flow Depth=1.16'   Max Vel=4.98 fps   Inflow=29.94 cfs  203,169 cfReach R3B: Stream
n=0.040   L=280.0'   S=0.0232 '/'   Capacity=46.72 cfs   Outflow=29.86 cfs  202,839 cf

Peak Elev=56.80'   Inflow=0.82 cfs  2,748 cfPond CB1: Prop CB
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=0.82 cfs  2,748 cf

Peak Elev=55.26'   Inflow=0.86 cfs  2,881 cfPond CB10: Prop CB
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=0.86 cfs  2,881 cf

Peak Elev=55.16'   Inflow=1.43 cfs  4,816 cfPond CB11: Prop CB
12.0"  Round Culvert  n=0.012  L=150.0'  S=0.0067 '/'   Outflow=1.43 cfs  4,816 cf

Peak Elev=55.38'   Inflow=0.79 cfs  2,646 cfPond CB12: Prop CB
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=0.79 cfs  2,646 cf

Peak Elev=55.31'   Inflow=1.37 cfs  4,556 cfPond CB13: Prop CB
12.0"  Round Culvert  n=0.012  L=69.0'  S=0.0051 '/'   Outflow=1.37 cfs  4,556 cf

Peak Elev=54.76'   Inflow=1.73 cfs  5,749 cfPond CB14: Prop CB
15.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=1.73 cfs  5,749 cf

Peak Elev=55.02'   Inflow=5.44 cfs  17,990 cfPond CB15: Prop CB
18.0"  Round Culvert  n=0.012  L=24.0'  S=0.0062 '/'   Outflow=5.44 cfs  17,990 cf

Peak Elev=57.28'   Inflow=1.34 cfs  4,408 cfPond CB16: Prop CB
12.0"  Round Culvert  n=0.012  L=145.0'  S=0.0052 '/'   Outflow=1.34 cfs  4,408 cf
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Peak Elev=56.51'   Inflow=2.61 cfs  8,585 cfPond CB17: Prop CB
15.0"  Round Culvert  n=0.012  L=115.0'  S=0.0052 '/'   Outflow=2.61 cfs  8,585 cf

Peak Elev=55.97'   Inflow=3.44 cfs  11,336 cfPond CB18: Prop CB
15.0"  Round Culvert  n=0.012  L=202.0'  S=0.0050 '/'   Outflow=3.44 cfs  11,336 cf

Peak Elev=56.70'   Inflow=2.52 cfs  8,204 cfPond CB19: Prop CB
15.0"  Round Culvert  n=0.012  L=122.0'  S=0.0049 '/'   Outflow=2.52 cfs  8,204 cf

Peak Elev=56.83'   Inflow=2.72 cfs  8,905 cfPond CB2: Prop CB
15.0"  Round Culvert  n=0.012  L=151.0'  S=0.0050 '/'   Outflow=2.72 cfs  8,905 cf

Peak Elev=56.18'   Inflow=5.39 cfs  17,529 cfPond CB20: Prop CB
18.0"  Round Culvert  n=0.012  L=94.0'  S=0.0069 '/'   Outflow=5.39 cfs  17,529 cf

Peak Elev=56.79'   Inflow=0.91 cfs  2,962 cfPond CB21: Prop CB
12.0"  Round Culvert  n=0.012  L=93.0'  S=0.0172 '/'   Outflow=0.91 cfs  2,962 cf

Peak Elev=56.05'   Inflow=0.26 cfs  786 cfPond CB22: Prop CB
12.0"  Round Culvert  n=0.012  L=73.0'  S=0.0247 '/'   Outflow=0.26 cfs  786 cf

Peak Elev=54.55'   Inflow=7.87 cfs  25,376 cfPond CB23: Prop CB
24.0"  Round Culvert  n=0.012  L=79.0'  S=0.0215 '/'   Outflow=7.87 cfs  25,376 cf

Peak Elev=54.63'   Inflow=1.77 cfs  5,770 cfPond CB24: Prop CB
12.0"  Round Culvert  n=0.012  L=124.0'  S=0.0105 '/'   Outflow=1.77 cfs  5,770 cf

Peak Elev=52.81'   Inflow=20.48 cfs  66,898 cfPond CB25: Prop CB
36.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=20.48 cfs  66,898 cf

Peak Elev=57.42'   Inflow=1.45 cfs  4,776 cfPond CB26: Prop CB
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=1.45 cfs  4,776 cf

Peak Elev=56.76'   Inflow=2.36 cfs  7,754 cfPond CB27: Prop CB
15.0"  Round Culvert  n=0.012  L=154.0'  S=0.0049 '/'   Outflow=2.36 cfs  7,754 cf

Peak Elev=56.31'   Inflow=0.80 cfs  2,382 cfPond CB28: Prop CB
12.0"  Round Culvert  n=0.012  L=73.0'  S=0.0055 '/'   Outflow=0.80 cfs  2,382 cf

Peak Elev=56.05'   Inflow=4.56 cfs  14,792 cfPond CB29: Prop CB
18.0"  Round Culvert  n=0.012  L=182.0'  S=0.0049 '/'   Outflow=4.56 cfs  14,792 cf

Peak Elev=56.86'   Inflow=0.99 cfs  3,084 cfPond CB3: Prop CB
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=0.99 cfs  3,084 cf

Peak Elev=55.23'   Inflow=5.65 cfs  18,391 cfPond CB30: Prop CB
18.0"  Round Culvert  n=0.012  L=135.0'  S=0.0052 '/'   Outflow=5.65 cfs  18,391 cf

Peak Elev=54.21'   Inflow=8.77 cfs  28,832 cfPond CB31: Prop CB
24.0"  Round Culvert  n=0.012  L=86.0'  S=0.0052 '/'   Outflow=8.77 cfs  28,832 cf
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Peak Elev=53.74'   Inflow=9.61 cfs  31,615 cfPond CB32: Prop CB
24.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=9.61 cfs  31,615 cf

Peak Elev=56.35'   Inflow=6.13 cfs  20,320 cfPond CB4: Prop CB
18.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=6.13 cfs  20,320 cf

Peak Elev=57.31'   Inflow=0.72 cfs  2,412 cfPond CB5: Prop CB
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0071 '/'   Outflow=0.72 cfs  2,412 cf

Peak Elev=57.44'   Inflow=1.69 cfs  5,652 cfPond CB6: Prop CB
12.0"  Round Culvert  n=0.012  L=152.0'  S=0.0049 '/'   Outflow=1.69 cfs  5,652 cf

Peak Elev=56.52'   Inflow=2.46 cfs  8,218 cfPond CB7: Prop CB
15.0"  Round Culvert  n=0.012  L=125.0'  S=0.0052 '/'   Outflow=2.46 cfs  8,218 cf

Peak Elev=55.84'   Inflow=3.71 cfs  12,392 cfPond CB8: Prop CB
18.0"  Round Culvert  n=0.012  L=60.0'  S=0.0042 '/'   Outflow=3.71 cfs  12,392 cf

Peak Elev=56.06'   Inflow=0.31 cfs  1,025 cfPond CB9: Prop CB
12.0"  Round Culvert  n=0.012  L=94.0'  S=0.0053 '/'   Outflow=0.31 cfs  1,025 cf

Peak Elev=55.69'   Inflow=6.30 cfs  20,491 cfPond DMH1: Prop DMH
18.0"  Round Culvert  n=0.012  L=56.0'  S=0.0054 '/'   Outflow=6.30 cfs  20,491 cf

Peak Elev=49.15'   Inflow=0.76 cfs  18,799 cfPond DMH2: Prop DMH
24.0"  Round Culvert  n=0.012  L=55.0'  S=0.0382 '/'   Outflow=0.76 cfs  18,799 cf

Peak Elev=46.96'   Inflow=0.76 cfs  18,799 cfPond DMH3: Prop DMH
24.0"  Round Culvert  n=0.012  L=13.0'  S=0.0154 '/'   Outflow=0.76 cfs  18,799 cf

Peak Elev=55.58'  Storage=18,851 cf   Inflow=11.56 cfs  38,011 cfPond P1: Wet Pond 1
   Outflow=3.53 cfs  29,248 cf

Peak Elev=54.66'  Storage=17,086 cf   Inflow=8.49 cfs  27,792 cfPond P2: Wet Pond 2
   Outflow=0.76 cfs  18,799 cf

Peak Elev=52.09'  Storage=35,418 cf   Inflow=22.83 cfs  74,174 cfPond P3: Wet Pond 3
   Outflow=7.35 cfs  58,366 cf

Peak Elev=55.92'  Storage=595 cf   Inflow=18.42 cfs  97,437 cfPond P3A: 36" RCP
36.0"  Round Culvert  w/ 6.0" inside fill  n=0.012  L=50.0'  S=0.0090 '/'   Outflow=18.41 cfs  97,328 cf

Total Runoff Area = 1,164,080 sf   Runoff Volume = 319,631 cf   Average Runoff Depth = 3.29"
73.90% Pervious = 860,290 sf     26.10% Impervious = 303,790 sf
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Summary for Subcatchment 1A: Road/Woods

Runoff = 10.89 cfs @ 12.22 hrs,  Volume= 42,659 cf,  Depth> 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

250 91 Gravel roads, HSG D
33,945 84 50-75% Grass cover, Fair, HSG D
2,445 78 Meadow, non-grazed, HSG D

125,365 77 Woods, Good, HSG D
10,995 98 Paved parking, HSG D

173,000 80 Weighted Average
162,005 93.64% Pervious Area
10,995 6.36% Impervious Area

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

15.9 650 0.0200 0.68 Lag/CN Method, 

Summary for Subcatchment 1B: Pond

Runoff = 1.71 cfs @ 12.09 hrs,  Volume= 5,298 cf,  Depth> 3.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

5,250 98 Water Surface, HSG D
10,665 84 50-75% Grass cover, Fair, HSG D

585 91 Gravel roads, HSG D

16,500 89 Weighted Average
11,250 68.18% Pervious Area
5,250 31.82% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1C: Driveway

Runoff = 0.91 cfs @ 12.09 hrs,  Volume= 3,073 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

7,830 98 Paved parking, HSG D

7,830 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1D: Driveway

Runoff = 0.82 cfs @ 12.09 hrs,  Volume= 2,748 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

7,000 98 Paved parking, HSG D

7,000 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1E: Grass

Runoff = 0.99 cfs @ 12.09 hrs,  Volume= 3,084 cf,  Depth> 3.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

3,790 98 Paved parking, HSG D
5,565 84 50-75% Grass cover, Fair, HSG D

9,355 90 Weighted Average
5,565 59.49% Pervious Area
3,790 40.51% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1F: Parking

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 2,412 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

5,960 98 Paved parking, HSG D
185 84 50-75% Grass cover, Fair, HSG D

6,145 98 Weighted Average
185 3.01% Pervious Area

5,960 96.99% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1G: Parking

Runoff = 0.97 cfs @ 12.09 hrs,  Volume= 3,240 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

7,850 98 Paved parking, HSG D
540 84 50-75% Grass cover, Fair, HSG D

8,390 97 Weighted Average
540 6.44% Pervious Area

7,850 93.56% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1H: Parking

Runoff = 0.58 cfs @ 12.09 hrs,  Volume= 1,918 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

4,485 98 Paved parking, HSG D
480 84 50-75% Grass cover, Fair, HSG D

4,965 97 Weighted Average
480 9.67% Pervious Area

4,485 90.33% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 1I: Garage

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 648 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,650 98 Roofs, HSG D

1,650 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1J: Parking

Runoff = 0.31 cfs @ 12.09 hrs,  Volume= 1,025 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

2,435 98 Paved parking, HSG D
220 84 50-75% Grass cover, Fair, HSG D

2,655 97 Weighted Average
220 8.29% Pervious Area

2,435 91.71% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1K: Parking

Runoff = 0.95 cfs @ 12.09 hrs,  Volume= 3,150 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

7,415 98 Paved parking, HSG D
740 84 50-75% Grass cover, Fair, HSG D

8,155 97 Weighted Average
740 9.07% Pervious Area

7,415 90.93% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 1L: Parking

Runoff = 1.61 cfs @ 12.09 hrs,  Volume= 5,370 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

13,005 98 Paved parking, HSG D
900 84 50-75% Grass cover, Fair, HSG D

13,905 97 Weighted Average
900 6.47% Pervious Area

13,005 93.53% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1M: Building 1

Runoff = 1.80 cfs @ 12.09 hrs,  Volume= 6,045 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

15,400 98 Roofs, HSG D

15,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 2: Woods

Runoff = 2.05 cfs @ 12.09 hrs,  Volume= 6,071 cf,  Depth> 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

2,345 98 Paved parking, HSG D
7,125 84 50-75% Grass cover, Fair, HSG D

11,330 77 Woods, Good, HSG D
3,740 73 Brush, Good, HSG D

24,540 80 Weighted Average
22,195 90.44% Pervious Area
2,345 9.56% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3A: Existing Woods/Meadow

Runoff = 18.42 cfs @ 12.46 hrs,  Volume= 97,437 cf,  Depth> 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

41,550 78 Meadow, non-grazed, HSG D
396,310 77 Woods, Good, HSG D

437,860 77 Weighted Average
437,860 100.00% Pervious Area

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

33.0 1,048 0.0120 0.53 Lag/CN Method, 

Summary for Subcatchment 3AA: Parking

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,104 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

4,810 98 Paved parking, HSG D
740 84 50-75% Grass cover, Fair, HSG D

5,550 96 Weighted Average
740 13.33% Pervious Area

4,810 86.67% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 3B1: Woods

Runoff = 2.84 cfs @ 12.34 hrs,  Volume= 13,256 cf,  Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

895 91 Gravel roads, HSG D
9,780 84 50-75% Grass cover, Fair, HSG D

10,430 78 Meadow, non-grazed, HSG D
34,540 77 Woods, Good, HSG D

55,645 79 Weighted Average
55,645 100.00% Pervious Area

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

24.6 698 0.0100 0.47 Lag/CN Method, 

Summary for Subcatchment 3B2: Woods

Runoff = 5.14 cfs @ 12.11 hrs,  Volume= 15,782 cf,  Depth> 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

6,715 84 50-75% Grass cover, Fair, HSG D
8,920 78 Meadow, non-grazed, HSG D

52,390 77 Woods, Good, HSG D

68,025 78 Weighted Average
68,025 100.00% Pervious Area

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

7.4 326 0.0350 0.74 Lag/CN Method, 

Summary for Subcatchment 3BB: Garage

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 648 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,650 98 Roofs, HSG D

1,650 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 3C: Driveway

Runoff = 0.86 cfs @ 12.09 hrs,  Volume= 2,881 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

7,340 98 Paved parking, HSG D

7,340 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3CC: Parking

Runoff = 0.79 cfs @ 12.09 hrs,  Volume= 2,646 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

6,275 98 Paved parking, HSG D
575 84 50-75% Grass cover, Fair, HSG D

6,850 97 Weighted Average
575 8.39% Pervious Area

6,275 91.61% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3D: Driveway

Runoff = 0.58 cfs @ 12.09 hrs,  Volume= 1,935 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

4,930 98 Paved parking, HSG D

4,930 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 3DD: Parking

Runoff = 0.58 cfs @ 12.09 hrs,  Volume= 1,910 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

4,160 98 Paved parking, HSG D
880 84 50-75% Grass cover, Fair, HSG D

5,040 96 Weighted Average
880 17.46% Pervious Area

4,160 82.54% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3E: Driveway

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 1,193 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

3,010 98 Paved parking, HSG D
30 84 50-75% Grass cover, Fair, HSG D

3,040 98 Weighted Average
30 0.99% Pervious Area

3,010 99.01% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3EE: Building 4

Runoff = 0.62 cfs @ 12.09 hrs,  Volume= 2,100 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

5,350 98 Roofs, HSG D

5,350 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3F: Driveway

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 905 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

2,275 98 Paved parking, HSG D
30 84 50-75% Grass cover, Fair, HSG D

2,305 98 Weighted Average
30 1.30% Pervious Area

2,275 98.70% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3FF: Courtyard

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 862 cf,  Depth> 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

395 98 Paved parking, HSG D
2,520 84 50-75% Grass cover, Fair, HSG D

2,915 86 Weighted Average
2,520 86.45% Pervious Area

395 13.55% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 3G: Pond

Runoff = 1.62 cfs @ 12.09 hrs,  Volume= 4,986 cf,  Depth> 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

4,210 98 Water Surface, HSG D
420 91 Gravel roads, HSG D

11,320 84 50-75% Grass cover, Fair, HSG D

15,950 88 Weighted Average
11,740 73.61% Pervious Area
4,210 26.39% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3GG: Buiilding 2A

Runoff = 1.94 cfs @ 12.09 hrs,  Volume= 6,526 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

7,675 98 Roofs, HSG D
8,950 98 Roofs, HSG C

16,625 98 Weighted Average
16,625 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3H: Pond

Runoff = 2.35 cfs @ 12.09 hrs,  Volume= 7,276 cf,  Depth> 3.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

8,185 98 Water Surface, HSG D
14,475 84 50-75% Grass cover, Fair, HSG D

22,660 89 Weighted Average
14,475 63.88% Pervious Area
8,185 36.12% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 3HH: Building 2B

Runoff = 1.78 cfs @ 12.09 hrs,  Volume= 5,976 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

15,225 98 Roofs, HSG C

15,225 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3I: Parking

Runoff = 1.51 cfs @ 12.09 hrs,  Volume= 4,984 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

11,400 98 Paved parking, HSG D
1,750 84 50-75% Grass cover, Fair, HSG D

13,150 96 Weighted Average
1,750 13.31% Pervious Area

11,400 86.69% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3II: Building 3

Runoff = 2.29 cfs @ 12.09 hrs,  Volume= 7,693 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

12,640 98 Roofs, HSG D
6,960 98 Roofs, HSG C

19,600 98 Weighted Average
19,600 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 3J: Courtyard

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 786 cf,  Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

2,815 84 50-75% Grass cover, Fair, HSG D

2,815 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3K: Courtyard

Runoff = 1.57 cfs @ 12.09 hrs,  Volume= 4,885 cf,  Depth> 3.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

5,615 98 Paved parking, HSG D
510 98 Paved parking, HSG C

8,020 84 50-75% Grass cover, Fair, HSG D
675 79 50-75% Grass cover, Fair, HSG C

14,820 90 Weighted Average
8,695 58.67% Pervious Area
6,125 41.33% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3L: Parking

Runoff = 1.23 cfs @ 12.09 hrs,  Volume= 4,137 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

10,410 98 Paved parking, HSG D
130 84 50-75% Grass cover, Fair, HSG D

10,540 98 Weighted Average
130 1.23% Pervious Area

10,410 98.77% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3M: Parking

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,136 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

5,140 98 Paved parking, HSG D
390 84 50-75% Grass cover, Fair, HSG D

5,530 97 Weighted Average
390 7.05% Pervious Area

5,140 92.95% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3N: Garage

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 648 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,650 98 Roofs, HSG D

1,650 100.00% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 3O: Parking

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 2,100 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

4,700 98 Paved parking, HSG D
840 84 50-75% Grass cover, Fair, HSG D

5,540 96 Weighted Average
840 15.16% Pervious Area

4,700 84.84% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3P: Garage

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 648 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,650 98 Roofs, HSG D

1,650 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3Q: Courtyard

Runoff = 0.93 cfs @ 12.09 hrs,  Volume= 2,800 cf,  Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

2,510 98 Paved parking, HSG C
185 84 50-75% Grass cover, Fair, HSG D

7,335 79 50-75% Grass cover, Fair, HSG C

10,030 84 Weighted Average
7,520 74.98% Pervious Area
2,510 25.02% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 3R: Courtyard

Runoff = 0.74 cfs @ 12.09 hrs,  Volume= 2,228 cf,  Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,960 98 Paved parking, HSG C
6,020 79 50-75% Grass cover, Fair, HSG C

7,980 84 Weighted Average
6,020 75.44% Pervious Area
1,960 24.56% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3S: Parking

Runoff = 1.09 cfs @ 12.09 hrs,  Volume= 3,599 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

8,015 98 Paved parking, HSG D
1,480 84 50-75% Grass cover, Fair, HSG D

9,495 96 Weighted Average
1,480 15.59% Pervious Area
8,015 84.41% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3T: Courtyard

Runoff = 0.80 cfs @ 12.09 hrs,  Volume= 2,382 cf,  Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

1,355 98 Paved parking, HSG C
7,675 79 50-75% Grass cover, Fair, HSG C

25 84 50-75% Grass cover, Fair, HSG D

9,055 82 Weighted Average
7,700 85.04% Pervious Area
1,355 14.96% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3U: Parking

Runoff = 1.40 cfs @ 12.09 hrs,  Volume= 4,656 cf,  Depth> 4.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

6,620 98 Paved parking, HSG D
4,820 98 Paved parking, HSG C

200 84 50-75% Grass cover, Fair, HSG D
415 79 50-75% Grass cover, Fair, HSG C

12,055 97 Weighted Average
615 5.10% Pervious Area

11,440 94.90% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3V: Parking

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 2,330 cf,  Depth> 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

870 98 Paved parking, HSG D
4,135 98 Paved parking, HSG C
1,410 79 50-75% Grass cover, Fair, HSG C

6,415 94 Weighted Average
1,410 21.98% Pervious Area
5,005 78.02% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 3W: Garage

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 648 cf,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,545 98 Roofs, HSG C
105 98 Roofs, HSG D

1,650 98 Weighted Average
1,650 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3X: Parking

Runoff = 1.45 cfs @ 12.09 hrs,  Volume= 4,776 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

2,345 98 Paved parking, HSG C
8,825 98 Paved parking, HSG D

255 84 50-75% Grass cover, Fair, HSG D
1,175 79 50-75% Grass cover, Fair, HSG C

12,600 96 Weighted Average
1,430 11.35% Pervious Area

11,170 88.65% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3Y: Parking

Runoff = 1.34 cfs @ 12.09 hrs,  Volume= 4,408 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"
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Area (sf) CN Description

1,985 98 Paved parking, HSG C
8,490 98 Paved parking, HSG D

210 84 50-75% Grass cover, Fair, HSG D
945 79 50-75% Grass cover, Fair, HSG C

11,630 96 Weighted Average
1,155 9.93% Pervious Area

10,475 90.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 3Z: Parking

Runoff = 1.27 cfs @ 12.09 hrs,  Volume= 4,177 cf,  Depth> 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

9,220 98 Paved parking, HSG D
465 98 Paved parking, HSG C

1,085 84 50-75% Grass cover, Fair, HSG D
250 79 50-75% Grass cover, Fair, HSG C

11,020 96 Weighted Average
1,335 12.11% Pervious Area
9,685 87.89% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 4: Woods

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 356 cf,  Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

1,535 78 Meadow, non-grazed, HSG D

1,535 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 5: Woods

Runoff = 1.22 cfs @ 12.15 hrs,  Volume= 4,093 cf,  Depth> 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Yr Rainfall=5.32"

Area (sf) CN Description

14,800 78 Meadow, non-grazed, HSG D
4,070 71 Meadow, non-grazed, HSG C

18,870 76 Weighted Average
18,870 100.00% Pervious Area

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

7.4 165 0.0133 0.37 Lag/CN Method, 
2.9 130 0.0567 0.74 Lag/CN Method, 

10.3 295 Total

Summary for Reach DP1: Design Point - Offsite Flow

Inflow Area = 274,950 sf, 33.85% Impervious,  Inflow Depth > 3.14"    for  10-Yr event
Inflow = 14.04 cfs @ 12.23 hrs,  Volume= 71,907 cf
Outflow = 14.04 cfs @ 12.23 hrs,  Volume= 71,907 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP2: Design Point - Offsite Flow

Inflow Area = 24,540 sf, 9.56% Impervious,  Inflow Depth > 2.97"    for  10-Yr event
Inflow = 2.05 cfs @ 12.09 hrs,  Volume= 6,071 cf
Outflow = 2.05 cfs @ 12.09 hrs,  Volume= 6,071 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP3: Design Point - Stream

Inflow Area = 844,185 sf, 24.68% Impervious,  Inflow Depth > 2.88"    for  10-Yr event
Inflow = 29.86 cfs @ 12.51 hrs,  Volume= 202,839 cf
Outflow = 29.86 cfs @ 12.51 hrs,  Volume= 202,839 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP4: Design Point - Offsite Sheetflow

Inflow Area = 1,535 sf, 0.00% Impervious,  Inflow Depth > 2.79"    for  10-Yr event
Inflow = 0.12 cfs @ 12.09 hrs,  Volume= 356 cf
Outflow = 0.12 cfs @ 12.09 hrs,  Volume= 356 cf,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach DP5: Design Point - Offsite Sheetflow

Inflow Area = 18,870 sf, 0.00% Impervious,  Inflow Depth > 2.60"    for  10-Yr event
Inflow = 1.22 cfs @ 12.15 hrs,  Volume= 4,093 cf
Outflow = 1.22 cfs @ 12.15 hrs,  Volume= 4,093 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach R3A: Swale

Inflow Area = 437,860 sf, 0.00% Impervious,  Inflow Depth > 2.67"    for  10-Yr event
Inflow = 18.41 cfs @ 12.47 hrs,  Volume= 97,328 cf
Outflow = 18.29 cfs @ 12.53 hrs,  Volume= 96,966 cf,  Atten= 1%,  Lag= 3.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.88 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 1.18 fps,  Avg. Travel Time= 5.3 min

Peak Storage= 2,392 cf @ 12.50 hrs
Average Depth at Peak Storage= 0.92'
Bank-Full Depth= 1.00'  Flow Area= 7.0 sf,  Capacity= 21.06 cfs

6.00'  x  1.00'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 1.0 '/'   Top Width= 8.00'
Length= 375.0'   Slope= 0.0089 '/'
Inlet Invert= 53.35',  Outlet Invert= 50.00'

‡

Summary for Reach R3B: Stream

Inflow Area = 844,185 sf, 24.68% Impervious,  Inflow Depth > 2.89"    for  10-Yr event
Inflow = 29.94 cfs @ 12.48 hrs,  Volume= 203,169 cf
Outflow = 29.86 cfs @ 12.51 hrs,  Volume= 202,839 cf,  Atten= 0%,  Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.98 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.98 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 1,684 cf @ 12.49 hrs
Average Depth at Peak Storage= 1.16'
Bank-Full Depth= 1.50'  Flow Area= 8.3 sf,  Capacity= 46.72 cfs
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4.00'  x  1.50'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 1.0 '/'   Top Width= 7.00'
Length= 280.0'   Slope= 0.0232 '/'
Inlet Invert= 50.00',  Outlet Invert= 43.50'

Summary for Pond CB1: Prop CB

Inflow Area = 7,000 sf,100.00% Impervious,  Inflow Depth > 4.71"    for  10-Yr event
Inflow = 0.82 cfs @ 12.09 hrs,  Volume= 2,748 cf
Outflow = 0.82 cfs @ 12.09 hrs,  Volume= 2,748 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.09 hrs,  Volume= 2,748 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.80' @ 12.09 hrs
Flood Elev= 59.90'

Device Routing     Invert Outlet Devices

#1 Primary 56.25' 12.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.25' / 56.15'   S= 0.0056 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.79 cfs @ 12.09 hrs  HW=56.79'   (Free Discharge)
1=Culvert  (Barrel Controls 0.79 cfs @ 2.69 fps)

Summary for Pond CB10: Prop CB

Inflow Area = 7,340 sf,100.00% Impervious,  Inflow Depth > 4.71"    for  10-Yr event
Inflow = 0.86 cfs @ 12.09 hrs,  Volume= 2,881 cf
Outflow = 0.86 cfs @ 12.09 hrs,  Volume= 2,881 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.86 cfs @ 12.09 hrs,  Volume= 2,881 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.26' @ 12.09 hrs
Flood Elev= 58.70'

Device Routing     Invert Outlet Devices

#1 Primary 54.70' 12.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.70' / 54.60'   S= 0.0056 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.83 cfs @ 12.09 hrs  HW=55.25'   (Free Discharge)
1=Culvert  (Barrel Controls 0.83 cfs @ 2.72 fps)
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Summary for Pond CB11: Prop CB

Inflow Area = 12,270 sf,100.00% Impervious,  Inflow Depth > 4.71"    for  10-Yr event
Inflow = 1.43 cfs @ 12.09 hrs,  Volume= 4,816 cf
Outflow = 1.43 cfs @ 12.09 hrs,  Volume= 4,816 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.43 cfs @ 12.09 hrs,  Volume= 4,816 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.16' @ 12.09 hrs
Flood Elev= 58.70'

Device Routing     Invert Outlet Devices

#1 Primary 54.50' 12.0"  Round Culvert   
L= 150.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.50' / 53.50'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.39 cfs @ 12.09 hrs  HW=55.15'   (Free Discharge)
1=Culvert  (Barrel Controls 1.39 cfs @ 3.66 fps)

Summary for Pond CB12: Prop CB

Inflow Area = 6,850 sf, 91.61% Impervious,  Inflow Depth > 4.63"    for  10-Yr event
Inflow = 0.79 cfs @ 12.09 hrs,  Volume= 2,646 cf
Outflow = 0.79 cfs @ 12.09 hrs,  Volume= 2,646 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.79 cfs @ 12.09 hrs,  Volume= 2,646 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.38' @ 12.09 hrs
Flood Elev= 58.50'

Device Routing     Invert Outlet Devices

#1 Primary 54.85' 12.0"  Round Culvert   
L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.85' / 54.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.77 cfs @ 12.09 hrs  HW=55.37'   (Free Discharge)
1=Culvert  (Barrel Controls 0.77 cfs @ 2.69 fps)

Summary for Pond CB13: Prop CB

Inflow Area = 11,890 sf, 87.76% Impervious,  Inflow Depth > 4.60"    for  10-Yr event
Inflow = 1.37 cfs @ 12.09 hrs,  Volume= 4,556 cf
Outflow = 1.37 cfs @ 12.09 hrs,  Volume= 4,556 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.37 cfs @ 12.09 hrs,  Volume= 4,556 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.31' @ 12.09 hrs
Flood Elev= 58.50'



Type III 24-hr  10-Yr Rainfall=5.32"Kittery - Post
  Printed  6/20/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 51HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Device Routing     Invert Outlet Devices

#1 Primary 54.60' 12.0"  Round Culvert   
L= 69.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.60' / 54.25'   S= 0.0051 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.34 cfs @ 12.09 hrs  HW=55.30'   (Free Discharge)
1=Culvert  (Barrel Controls 1.34 cfs @ 3.21 fps)

Summary for Pond CB14: Prop CB

Inflow Area = 14,930 sf, 90.05% Impervious,  Inflow Depth > 4.62"    for  10-Yr event
Inflow = 1.73 cfs @ 12.09 hrs,  Volume= 5,749 cf
Outflow = 1.73 cfs @ 12.09 hrs,  Volume= 5,749 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.73 cfs @ 12.09 hrs,  Volume= 5,749 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.76' @ 12.09 hrs
Flood Elev= 58.80'

Device Routing     Invert Outlet Devices

#1 Primary 54.00' 15.0"  Round Culvert   
L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.00' / 53.90'   S= 0.0056 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.68 cfs @ 12.09 hrs  HW=54.75'   (Free Discharge)
1=Culvert  (Barrel Controls 1.68 cfs @ 3.13 fps)

Summary for Pond CB15: Prop CB

Inflow Area = 47,085 sf, 89.92% Impervious,  Inflow Depth > 4.58"    for  10-Yr event
Inflow = 5.44 cfs @ 12.09 hrs,  Volume= 17,990 cf
Outflow = 5.44 cfs @ 12.09 hrs,  Volume= 17,990 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.44 cfs @ 12.09 hrs,  Volume= 17,990 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.02' @ 12.09 hrs
Flood Elev= 58.80'

Device Routing     Invert Outlet Devices

#1 Primary 53.65' 18.0"  Round Culvert   
L= 24.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.65' / 53.50'   S= 0.0062 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.29 cfs @ 12.09 hrs  HW=55.00'   (Free Discharge)
1=Culvert  (Barrel Controls 5.29 cfs @ 4.17 fps)



Type III 24-hr  10-Yr Rainfall=5.32"Kittery - Post
  Printed  6/20/2019Prepared by Hoyle, Tanner & Associates, Inc.

Page 52HydroCAD® 10.00-23  s/n 00471  © 2018 HydroCAD Software Solutions LLC

Summary for Pond CB16: Prop CB

Inflow Area = 11,630 sf, 90.07% Impervious,  Inflow Depth > 4.55"    for  10-Yr event
Inflow = 1.34 cfs @ 12.09 hrs,  Volume= 4,408 cf
Outflow = 1.34 cfs @ 12.09 hrs,  Volume= 4,408 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.34 cfs @ 12.09 hrs,  Volume= 4,408 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 57.28' @ 12.09 hrs
Flood Elev= 59.70'

Device Routing     Invert Outlet Devices

#1 Primary 56.60' 12.0"  Round Culvert   
L= 145.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.60' / 55.85'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.30 cfs @ 12.09 hrs  HW=57.27'   (Free Discharge)
1=Culvert  (Barrel Controls 1.30 cfs @ 3.31 fps)

Summary for Pond CB17: Prop CB

Inflow Area = 22,650 sf, 89.01% Impervious,  Inflow Depth > 4.55"    for  10-Yr event
Inflow = 2.61 cfs @ 12.09 hrs,  Volume= 8,585 cf
Outflow = 2.61 cfs @ 12.09 hrs,  Volume= 8,585 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.61 cfs @ 12.09 hrs,  Volume= 8,585 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.51' @ 12.09 hrs
Flood Elev= 59.70'

Device Routing     Invert Outlet Devices

#1 Primary 55.60' 15.0"  Round Culvert   
L= 115.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.60' / 55.00'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.54 cfs @ 12.09 hrs  HW=56.49'   (Free Discharge)
1=Culvert  (Barrel Controls 2.54 cfs @ 3.80 fps)

Summary for Pond CB18: Prop CB

Inflow Area = 29,850 sf, 89.18% Impervious,  Inflow Depth > 4.56"    for  10-Yr event
Inflow = 3.44 cfs @ 12.09 hrs,  Volume= 11,336 cf
Outflow = 3.44 cfs @ 12.09 hrs,  Volume= 11,336 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.44 cfs @ 12.09 hrs,  Volume= 11,336 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.97' @ 12.09 hrs
Flood Elev= 59.70'
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Device Routing     Invert Outlet Devices

#1 Primary 54.90' 15.0"  Round Culvert   
L= 202.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.90' / 53.90'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.35 cfs @ 12.09 hrs  HW=55.95'   (Free Discharge)
1=Culvert  (Barrel Controls 3.35 cfs @ 4.09 fps)

Summary for Pond CB19: Prop CB

Inflow Area = 23,205 sf, 74.06% Impervious,  Inflow Depth > 4.24"    for  10-Yr event
Inflow = 2.52 cfs @ 12.09 hrs,  Volume= 8,204 cf
Outflow = 2.52 cfs @ 12.09 hrs,  Volume= 8,204 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.52 cfs @ 12.09 hrs,  Volume= 8,204 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.70' @ 12.09 hrs
Flood Elev= 59.60'

Device Routing     Invert Outlet Devices

#1 Primary 55.80' 15.0"  Round Culvert   
L= 122.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.80' / 55.20'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.45 cfs @ 12.09 hrs  HW=56.68'   (Free Discharge)
1=Culvert  (Barrel Controls 2.45 cfs @ 3.72 fps)

Summary for Pond CB2: Prop CB

Inflow Area = 24,185 sf, 76.99% Impervious,  Inflow Depth > 4.42"    for  10-Yr event
Inflow = 2.72 cfs @ 12.09 hrs,  Volume= 8,905 cf
Outflow = 2.72 cfs @ 12.09 hrs,  Volume= 8,905 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.72 cfs @ 12.09 hrs,  Volume= 8,905 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.83' @ 12.09 hrs
Flood Elev= 59.90'

Device Routing     Invert Outlet Devices

#1 Primary 55.90' 15.0"  Round Culvert   
L= 151.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.90' / 55.15'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.65 cfs @ 12.09 hrs  HW=56.82'   (Free Discharge)
1=Culvert  (Barrel Controls 2.65 cfs @ 3.84 fps)
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Summary for Pond CB20: Prop CB

Inflow Area = 49,860 sf, 72.84% Impervious,  Inflow Depth > 4.22"    for  10-Yr event
Inflow = 5.39 cfs @ 12.09 hrs,  Volume= 17,529 cf
Outflow = 5.39 cfs @ 12.09 hrs,  Volume= 17,529 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.39 cfs @ 12.09 hrs,  Volume= 17,529 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.18' @ 12.09 hrs
Flood Elev= 59.60'

Device Routing     Invert Outlet Devices

#1 Primary 54.95' 18.0"  Round Culvert   
L= 94.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.95' / 54.30'   S= 0.0069 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.25 cfs @ 12.09 hrs  HW=56.16'   (Free Discharge)
1=Culvert  (Barrel Controls 5.25 cfs @ 4.71 fps)

Summary for Pond CB21: Prop CB

Inflow Area = 8,265 sf, 69.51% Impervious,  Inflow Depth > 4.30"    for  10-Yr event
Inflow = 0.91 cfs @ 12.09 hrs,  Volume= 2,962 cf
Outflow = 0.91 cfs @ 12.09 hrs,  Volume= 2,962 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.91 cfs @ 12.09 hrs,  Volume= 2,962 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.79' @ 12.09 hrs
Flood Elev= 60.30'

Device Routing     Invert Outlet Devices

#1 Primary 56.30' 12.0"  Round Culvert   
L= 93.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.30' / 54.70'   S= 0.0172 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.88 cfs @ 12.09 hrs  HW=56.78'   (Free Discharge)
1=Culvert  (Inlet Controls 0.88 cfs @ 2.36 fps)

Summary for Pond CB22: Prop CB

Inflow Area = 2,815 sf, 0.00% Impervious,  Inflow Depth > 3.35"    for  10-Yr event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 786 cf
Outflow = 0.26 cfs @ 12.09 hrs,  Volume= 786 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.26 cfs @ 12.09 hrs,  Volume= 786 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.05' @ 12.09 hrs
Flood Elev= 59.80'
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Device Routing     Invert Outlet Devices

#1 Primary 55.80' 12.0"  Round Culvert   
L= 73.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.80' / 54.00'   S= 0.0247 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.26 cfs @ 12.09 hrs  HW=56.05'   (Free Discharge)
1=Culvert  (Inlet Controls 0.26 cfs @ 1.69 fps)

Summary for Pond CB23: Prop CB

Inflow Area = 72,945 sf, 66.06% Impervious,  Inflow Depth > 4.17"    for  10-Yr event
Inflow = 7.87 cfs @ 12.09 hrs,  Volume= 25,376 cf
Outflow = 7.87 cfs @ 12.09 hrs,  Volume= 25,376 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.87 cfs @ 12.09 hrs,  Volume= 25,376 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.55' @ 12.09 hrs
Flood Elev= 59.80'

Device Routing     Invert Outlet Devices

#1 Primary 53.30' 24.0"  Round Culvert   
L= 79.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.30' / 51.60'   S= 0.0215 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

Primary OutFlow  Max=7.67 cfs @ 12.09 hrs  HW=54.53'   (Free Discharge)
1=Culvert  (Inlet Controls 7.67 cfs @ 3.78 fps)

Summary for Pond CB24: Prop CB

Inflow Area = 15,965 sf, 71.41% Impervious,  Inflow Depth > 4.34"    for  10-Yr event
Inflow = 1.77 cfs @ 12.09 hrs,  Volume= 5,770 cf
Outflow = 1.77 cfs @ 12.09 hrs,  Volume= 5,770 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.09 hrs,  Volume= 5,770 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.63' @ 12.09 hrs
Flood Elev= 58.00'

Device Routing     Invert Outlet Devices

#1 Primary 53.90' 12.0"  Round Culvert   
L= 124.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.90' / 52.60'   S= 0.0105 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.73 cfs @ 12.09 hrs  HW=54.61'   (Free Discharge)
1=Culvert  (Inlet Controls 1.73 cfs @ 2.88 fps)
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Summary for Pond CB25: Prop CB

Inflow Area = 184,690 sf, 76.55% Impervious,  Inflow Depth > 4.35"    for  10-Yr event
Inflow = 20.48 cfs @ 12.09 hrs,  Volume= 66,898 cf
Outflow = 20.48 cfs @ 12.09 hrs,  Volume= 66,898 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 20.48 cfs @ 12.09 hrs,  Volume= 66,898 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 52.81' @ 12.09 hrs
Flood Elev= 58.00'

Device Routing     Invert Outlet Devices

#1 Primary 50.60' 36.0"  Round Culvert   
L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 50.60' / 50.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

Primary OutFlow  Max=19.94 cfs @ 12.09 hrs  HW=52.78'   (Free Discharge)
1=Culvert  (Barrel Controls 19.94 cfs @ 5.07 fps)

Summary for Pond CB26: Prop CB

Inflow Area = 12,600 sf, 88.65% Impervious,  Inflow Depth > 4.55"    for  10-Yr event
Inflow = 1.45 cfs @ 12.09 hrs,  Volume= 4,776 cf
Outflow = 1.45 cfs @ 12.09 hrs,  Volume= 4,776 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.45 cfs @ 12.09 hrs,  Volume= 4,776 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 57.42' @ 12.09 hrs
Flood Elev= 59.70'

Device Routing     Invert Outlet Devices

#1 Primary 56.70' 12.0"  Round Culvert   
L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.70' / 56.15'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.41 cfs @ 12.09 hrs  HW=57.41'   (Free Discharge)
1=Culvert  (Barrel Controls 1.41 cfs @ 3.31 fps)

Summary for Pond CB27: Prop CB

Inflow Area = 20,665 sf, 86.26% Impervious,  Inflow Depth > 4.50"    for  10-Yr event
Inflow = 2.36 cfs @ 12.09 hrs,  Volume= 7,754 cf
Outflow = 2.36 cfs @ 12.09 hrs,  Volume= 7,754 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.36 cfs @ 12.09 hrs,  Volume= 7,754 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.76' @ 12.09 hrs
Flood Elev= 59.50'
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Device Routing     Invert Outlet Devices

#1 Primary 55.90' 15.0"  Round Culvert   
L= 154.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.90' / 55.15'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.30 cfs @ 12.09 hrs  HW=56.74'   (Free Discharge)
1=Culvert  (Barrel Controls 2.30 cfs @ 3.70 fps)

Summary for Pond CB28: Prop CB

Inflow Area = 9,055 sf, 14.96% Impervious,  Inflow Depth > 3.16"    for  10-Yr event
Inflow = 0.80 cfs @ 12.09 hrs,  Volume= 2,382 cf
Outflow = 0.80 cfs @ 12.09 hrs,  Volume= 2,382 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.80 cfs @ 12.09 hrs,  Volume= 2,382 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.31' @ 12.09 hrs
Flood Elev= 59.80'

Device Routing     Invert Outlet Devices

#1 Primary 55.80' 12.0"  Round Culvert   
L= 73.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.80' / 55.40'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.78 cfs @ 12.09 hrs  HW=56.30'   (Free Discharge)
1=Culvert  (Barrel Controls 0.78 cfs @ 2.89 fps)

Summary for Pond CB29: Prop CB

Inflow Area = 41,775 sf, 73.30% Impervious,  Inflow Depth > 4.25"    for  10-Yr event
Inflow = 4.56 cfs @ 12.09 hrs,  Volume= 14,792 cf
Outflow = 4.56 cfs @ 12.09 hrs,  Volume= 14,792 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.56 cfs @ 12.09 hrs,  Volume= 14,792 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.05' @ 12.09 hrs
Flood Elev= 58.00'

Device Routing     Invert Outlet Devices

#1 Primary 54.90' 18.0"  Round Culvert   
L= 182.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.90' / 54.00'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.44 cfs @ 12.09 hrs  HW=56.03'   (Free Discharge)
1=Culvert  (Barrel Controls 4.44 cfs @ 4.32 fps)
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Summary for Pond CB3: Prop CB

Inflow Area = 9,355 sf, 40.51% Impervious,  Inflow Depth > 3.96"    for  10-Yr event
Inflow = 0.99 cfs @ 12.09 hrs,  Volume= 3,084 cf
Outflow = 0.99 cfs @ 12.09 hrs,  Volume= 3,084 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.99 cfs @ 12.09 hrs,  Volume= 3,084 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.86' @ 12.09 hrs
Flood Elev= 60.00'

Device Routing     Invert Outlet Devices

#1 Primary 56.25' 12.0"  Round Culvert   
L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.25' / 56.15'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.96 cfs @ 12.09 hrs  HW=56.85'   (Free Discharge)
1=Culvert  (Barrel Controls 0.96 cfs @ 2.79 fps)

Summary for Pond CB30: Prop CB

Inflow Area = 51,270 sf, 75.36% Impervious,  Inflow Depth > 4.30"    for  10-Yr event
Inflow = 5.65 cfs @ 12.09 hrs,  Volume= 18,391 cf
Outflow = 5.65 cfs @ 12.09 hrs,  Volume= 18,391 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.65 cfs @ 12.09 hrs,  Volume= 18,391 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.23' @ 12.09 hrs
Flood Elev= 57.50'

Device Routing     Invert Outlet Devices

#1 Primary 53.90' 18.0"  Round Culvert   
L= 135.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.90' / 53.20'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.51 cfs @ 12.09 hrs  HW=55.20'   (Free Discharge)
1=Culvert  (Barrel Controls 5.51 cfs @ 4.52 fps)

Summary for Pond CB31: Prop CB

Inflow Area = 78,060 sf, 82.74% Impervious,  Inflow Depth > 4.43"    for  10-Yr event
Inflow = 8.77 cfs @ 12.09 hrs,  Volume= 28,832 cf
Outflow = 8.77 cfs @ 12.09 hrs,  Volume= 28,832 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.77 cfs @ 12.09 hrs,  Volume= 28,832 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.21' @ 12.09 hrs
Flood Elev= 58.80'
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Device Routing     Invert Outlet Devices

#1 Primary 52.70' 24.0"  Round Culvert   
L= 86.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.70' / 52.25'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

Primary OutFlow  Max=8.54 cfs @ 12.09 hrs  HW=54.18'   (Free Discharge)
1=Culvert  (Barrel Controls 8.54 cfs @ 4.76 fps)

Summary for Pond CB32: Prop CB

Inflow Area = 85,240 sf, 83.73% Impervious,  Inflow Depth > 4.45"    for  10-Yr event
Inflow = 9.61 cfs @ 12.09 hrs,  Volume= 31,615 cf
Outflow = 9.61 cfs @ 12.09 hrs,  Volume= 31,615 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 9.61 cfs @ 12.09 hrs,  Volume= 31,615 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.74' @ 12.09 hrs
Flood Elev= 58.80'

Device Routing     Invert Outlet Devices

#1 Primary 52.15' 24.0"  Round Culvert   
L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.15' / 51.60'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

Primary OutFlow  Max=9.35 cfs @ 12.09 hrs  HW=53.71'   (Free Discharge)
1=Culvert  (Barrel Controls 9.35 cfs @ 4.89 fps)

Summary for Pond CB4: Prop CB

Inflow Area = 53,490 sf, 87.91% Impervious,  Inflow Depth > 4.56"    for  10-Yr event
Inflow = 6.13 cfs @ 12.09 hrs,  Volume= 20,320 cf
Outflow = 6.13 cfs @ 12.09 hrs,  Volume= 20,320 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.13 cfs @ 12.09 hrs,  Volume= 20,320 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.35' @ 12.09 hrs
Flood Elev= 59.80'

Device Routing     Invert Outlet Devices

#1 Primary 54.90' 18.0"  Round Culvert   
L= 80.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.90' / 54.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.97 cfs @ 12.09 hrs  HW=56.33'   (Free Discharge)
1=Culvert  (Barrel Controls 5.97 cfs @ 4.43 fps)
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Summary for Pond CB5: Prop CB

Inflow Area = 6,145 sf, 96.99% Impervious,  Inflow Depth > 4.71"    for  10-Yr event
Inflow = 0.72 cfs @ 12.09 hrs,  Volume= 2,412 cf
Outflow = 0.72 cfs @ 12.09 hrs,  Volume= 2,412 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.72 cfs @ 12.09 hrs,  Volume= 2,412 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 57.31' @ 12.09 hrs
Flood Elev= 60.00'

Device Routing     Invert Outlet Devices

#1 Primary 56.80' 12.0"  Round Culvert   
L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.80' / 56.75'   S= 0.0071 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.70 cfs @ 12.09 hrs  HW=57.31'   (Free Discharge)
1=Culvert  (Barrel Controls 0.70 cfs @ 2.55 fps)

Summary for Pond CB6: Prop CB

Inflow Area = 14,535 sf, 95.01% Impervious,  Inflow Depth > 4.67"    for  10-Yr event
Inflow = 1.69 cfs @ 12.09 hrs,  Volume= 5,652 cf
Outflow = 1.69 cfs @ 12.09 hrs,  Volume= 5,652 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.69 cfs @ 12.09 hrs,  Volume= 5,652 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 57.44' @ 12.09 hrs
Flood Elev= 60.00'

Device Routing     Invert Outlet Devices

#1 Primary 56.65' 12.0"  Round Culvert   
L= 152.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 56.65' / 55.90'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.65 cfs @ 12.09 hrs  HW=57.43'   (Free Discharge)
1=Culvert  (Barrel Controls 1.65 cfs @ 3.45 fps)

Summary for Pond CB7: Prop CB

Inflow Area = 21,150 sf, 94.30% Impervious,  Inflow Depth > 4.66"    for  10-Yr event
Inflow = 2.46 cfs @ 12.09 hrs,  Volume= 8,218 cf
Outflow = 2.46 cfs @ 12.09 hrs,  Volume= 8,218 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.46 cfs @ 12.09 hrs,  Volume= 8,218 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.52' @ 12.09 hrs
Flood Elev= 60.80'
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Device Routing     Invert Outlet Devices

#1 Primary 55.65' 15.0"  Round Culvert   
L= 125.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.65' / 55.00'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.39 cfs @ 12.09 hrs  HW=56.51'   (Free Discharge)
1=Culvert  (Barrel Controls 2.39 cfs @ 3.76 fps)

Summary for Pond CB8: Prop CB

Inflow Area = 31,960 sf, 93.23% Impervious,  Inflow Depth > 4.65"    for  10-Yr event
Inflow = 3.71 cfs @ 12.09 hrs,  Volume= 12,392 cf
Outflow = 3.71 cfs @ 12.09 hrs,  Volume= 12,392 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.71 cfs @ 12.09 hrs,  Volume= 12,392 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.84' @ 12.09 hrs
Flood Elev= 59.80'

Device Routing     Invert Outlet Devices

#1 Primary 54.75' 18.0"  Round Culvert   
L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.75' / 54.50'   S= 0.0042 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.61 cfs @ 12.09 hrs  HW=55.82'   (Free Discharge)
1=Culvert  (Barrel Controls 3.61 cfs @ 3.74 fps)

Summary for Pond CB9: Prop CB

Inflow Area = 2,655 sf, 91.71% Impervious,  Inflow Depth > 4.63"    for  10-Yr event
Inflow = 0.31 cfs @ 12.09 hrs,  Volume= 1,025 cf
Outflow = 0.31 cfs @ 12.09 hrs,  Volume= 1,025 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.31 cfs @ 12.09 hrs,  Volume= 1,025 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 56.06' @ 12.09 hrs
Flood Elev= 59.50'

Device Routing     Invert Outlet Devices

#1 Primary 55.75' 12.0"  Round Culvert   
L= 94.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 55.75' / 55.25'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.30 cfs @ 12.09 hrs  HW=56.05'   (Free Discharge)
1=Culvert  (Barrel Controls 0.30 cfs @ 2.26 fps)
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Summary for Pond DMH1: Prop DMH

Inflow Area = 58,125 sf, 72.37% Impervious,  Inflow Depth > 4.23"    for  10-Yr event
Inflow = 6.30 cfs @ 12.09 hrs,  Volume= 20,491 cf
Outflow = 6.30 cfs @ 12.09 hrs,  Volume= 20,491 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 6.30 cfs @ 12.09 hrs,  Volume= 20,491 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.69' @ 12.09 hrs
Flood Elev= 60.30'

Device Routing     Invert Outlet Devices

#1 Primary 54.20' 18.0"  Round Culvert   
L= 56.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 54.20' / 53.90'   S= 0.0054 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.14 cfs @ 12.09 hrs  HW=55.66'   (Free Discharge)
1=Culvert  (Barrel Controls 6.14 cfs @ 4.43 fps)

Summary for Pond DMH2: Prop DMH

Inflow Area = 75,305 sf, 78.11% Impervious,  Inflow Depth > 3.00"    for  10-Yr event
Inflow = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf
Outflow = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 49.15' @ 12.97 hrs
Flood Elev= 53.00'

Device Routing     Invert Outlet Devices

#1 Primary 48.80' 24.0"  Round Culvert   
L= 55.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.80' / 46.70'   S= 0.0382 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.76 cfs @ 12.97 hrs  HW=49.15'   (Free Discharge)
1=Culvert  (Inlet Controls 0.76 cfs @ 2.02 fps)

Summary for Pond DMH3: Prop DMH

Inflow Area = 75,305 sf, 78.11% Impervious,  Inflow Depth > 3.00"    for  10-Yr event
Inflow = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf
Outflow = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 46.96' @ 12.97 hrs
Flood Elev= 53.00'
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Device Routing     Invert Outlet Devices

#1 Primary 46.60' 24.0"  Round Culvert   
L= 13.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.60' / 46.40'   S= 0.0154 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.76 cfs @ 12.97 hrs  HW=46.96'   (Free Discharge)
1=Culvert  (Barrel Controls 0.76 cfs @ 2.99 fps)

Summary for Pond P1: Wet Pond 1

Inflow Area = 101,950 sf, 80.50% Impervious,  Inflow Depth > 4.47"    for  10-Yr event
Inflow = 11.56 cfs @ 12.09 hrs,  Volume= 38,011 cf
Outflow = 3.53 cfs @ 12.40 hrs,  Volume= 29,248 cf,  Atten= 69%,  Lag= 19.0 min
Primary = 3.53 cfs @ 12.40 hrs,  Volume= 29,248 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.58' @ 12.40 hrs   Surf.Area= 10,330 sf   Storage= 18,851 cf
Flood Elev= 39.00'   Surf.Area= 0 sf   Storage= 0 cf

Plug-Flow detention time= 146.7 min calculated for 29,239 cf (77% of inflow)
Center-of-Mass det. time= 87.5 min ( 829.1 - 741.7 )

Volume Invert Avail.Storage Storage Description

#1 53.50' 35,971 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

53.50 7,855 0 0 7,855
54.00 8,385 4,059 4,059 8,409
56.00 10,875 19,206 23,265 10,994
57.10 12,240 12,706 35,971 12,421

Device Routing     Invert Outlet Devices

#1 Primary 50.60' 24.0"  Round Culvert   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 50.60' / 50.45'   S= 0.0060 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 50.70' 3.7" W x 0.3" H Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.40' 10.0" W x 15.6" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 55.70' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=3.53 cfs @ 12.40 hrs  HW=55.58'   (Free Discharge)
1=Culvert  (Passes 3.53 cfs of 30.19 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.08 cfs @ 10.63 fps)
3=Orifice/Grate  (Orifice Controls 3.44 cfs @ 3.49 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond P2: Wet Pond 2

Inflow Area = 75,305 sf, 78.11% Impervious,  Inflow Depth > 4.43"    for  10-Yr event
Inflow = 8.49 cfs @ 12.09 hrs,  Volume= 27,792 cf
Outflow = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf,  Atten= 91%,  Lag= 53.3 min
Primary = 0.76 cfs @ 12.97 hrs,  Volume= 18,799 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.66' @ 12.97 hrs   Surf.Area= 9,222 sf   Storage= 17,086 cf
Flood Elev= 56.00'   Surf.Area= 10,700 sf   Storage= 30,396 cf

Plug-Flow detention time= 238.2 min calculated for 18,730 cf (67% of inflow)
Center-of-Mass det. time= 168.2 min ( 911.4 - 743.2 )

Volume Invert Avail.Storage Storage Description

#1 52.50' 30,396 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

52.50 6,460 0 0 6,460
54.00 8,530 11,207 11,207 8,580
56.00 10,700 19,189 30,396 10,859

Device Routing     Invert Outlet Devices

#1 Primary 49.70' 24.0"  Round Culvert   
L= 159.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.70' / 48.90'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 49.80' 3.8" W x 0.2" H Vert. Orifice/Grate    C= 0.600   
#3 Device 1 53.30' 5.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 54.70' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.76 cfs @ 12.97 hrs  HW=54.66'   (Free Discharge)
1=Culvert  (Passes 0.76 cfs of 27.39 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.06 cfs @ 10.61 fps)
3=Orifice/Grate  (Orifice Controls 0.71 cfs @ 5.17 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond P3: Wet Pond 3

Inflow Area = 207,350 sf, 72.13% Impervious,  Inflow Depth > 4.29"    for  10-Yr event
Inflow = 22.83 cfs @ 12.09 hrs,  Volume= 74,174 cf
Outflow = 7.35 cfs @ 12.39 hrs,  Volume= 58,366 cf,  Atten= 68%,  Lag= 18.0 min
Primary = 7.35 cfs @ 12.39 hrs,  Volume= 58,366 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 52.09' @ 12.39 hrs   Surf.Area= 16,112 sf   Storage= 35,418 cf
Flood Elev= 53.00'   Surf.Area= 17,442 sf   Storage= 50,643 cf

Plug-Flow detention time= 137.9 min calculated for 58,351 cf (79% of inflow)
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Center-of-Mass det. time= 81.4 min ( 827.4 - 746.0 )

Volume Invert Avail.Storage Storage Description

#1 49.50' 64,149 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

49.50 11,485 0 0 11,485
50.00 12,140 5,905 5,905 12,168
52.00 15,980 28,032 33,938 16,098
53.75 18,580 30,211 64,149 18,823

Device Routing     Invert Outlet Devices

#1 Primary 46.50' 36.0"  Round Culvert   
L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.50' / 46.40'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 7.07 sf   

#2 Device 1 46.60' 3.8" W x 0.5" H Vert. Orifice/Grate    C= 0.600   
#3 Device 1 50.60' 15.0" W x 16.8" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 52.25' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=7.34 cfs @ 12.39 hrs  HW=52.09'   (Free Discharge)
1=Culvert  (Passes 7.34 cfs of 68.84 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.15 cfs @ 11.26 fps)
3=Orifice/Grate  (Orifice Controls 7.20 cfs @ 4.11 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond P3A: 36" RCP

Inflow Area = 437,860 sf, 0.00% Impervious,  Inflow Depth > 2.67"    for  10-Yr event
Inflow = 18.42 cfs @ 12.46 hrs,  Volume= 97,437 cf
Outflow = 18.41 cfs @ 12.47 hrs,  Volume= 97,328 cf,  Atten= 0%,  Lag= 0.4 min
Primary = 18.41 cfs @ 12.47 hrs,  Volume= 97,328 cf

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.92' @ 12.47 hrs   Surf.Area= 461 sf   Storage= 595 cf
Flood Elev= 58.50'   Surf.Area= 15,750 sf   Storage= 20,108 cf

Plug-Flow detention time= 1.1 min calculated for 97,328 cf (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 813.1 - 812.4 )

Volume Invert Avail.Storage Storage Description

#1 53.80' 20,108 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.80 100 0 0
56.00 475 633 633
58.00 12,050 12,525 13,158
58.50 15,750 6,950 20,108
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Device Routing     Invert Outlet Devices

#1 Primary 54.30' 36.0"  Round Culvert  w/ 6.0" inside fill   
L= 50.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.80' / 53.35'   S= 0.0090 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 6.29 sf   

Primary OutFlow  Max=18.34 cfs @ 12.47 hrs  HW=55.92'   (Free Discharge)
1=Culvert  (Inlet Controls 18.34 cfs @ 4.03 fps)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=173,000 sf   6.36% Impervious   Runoff Depth>4.03"Subcatchment 1A: Road/Woods
   Flow Length=650'   Slope=0.0200 '/'   Tc=15.9 min   CN=80   Runoff=14.72 cfs  58,141 cf

Runoff Area=16,500 sf   31.82% Impervious   Runoff Depth>5.01"Subcatchment 1B: Pond
   Tc=6.0 min   CN=89   Runoff=2.19 cfs  6,886 cf

Runoff Area=7,830 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 1C: Driveway
   Tc=6.0 min   CN=98   Runoff=1.13 cfs  3,821 cf

Runoff Area=7,000 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 1D: Driveway
   Tc=6.0 min   CN=98   Runoff=1.01 cfs  3,416 cf

Runoff Area=9,355 sf   40.51% Impervious   Runoff Depth>5.11"Subcatchment 1E: Grass
   Tc=6.0 min   CN=90   Runoff=1.26 cfs  3,987 cf

Runoff Area=6,145 sf   96.99% Impervious   Runoff Depth>5.86"Subcatchment 1F: Parking
   Tc=6.0 min   CN=98   Runoff=0.89 cfs  2,999 cf

Runoff Area=8,390 sf   93.56% Impervious   Runoff Depth>5.79"Subcatchment 1G: Parking
   Tc=6.0 min   CN=97   Runoff=1.21 cfs  4,046 cf

Runoff Area=4,965 sf   90.33% Impervious   Runoff Depth>5.79"Subcatchment 1H: Parking
   Tc=6.0 min   CN=97   Runoff=0.72 cfs  2,394 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 1I: Garage
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  805 cf

Runoff Area=2,655 sf   91.71% Impervious   Runoff Depth>5.79"Subcatchment 1J: Parking
   Tc=6.0 min   CN=97   Runoff=0.38 cfs  1,280 cf

Runoff Area=8,155 sf   90.93% Impervious   Runoff Depth>5.79"Subcatchment 1K: Parking
   Tc=6.0 min   CN=97   Runoff=1.17 cfs  3,933 cf

Runoff Area=13,905 sf   93.53% Impervious   Runoff Depth>5.79"Subcatchment 1L: Parking
   Tc=6.0 min   CN=97   Runoff=2.00 cfs  6,705 cf

Runoff Area=15,400 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 1M: Building 1
   Tc=6.0 min   CN=98   Runoff=2.23 cfs  7,515 cf

Runoff Area=24,540 sf   9.56% Impervious   Runoff Depth>4.05"Subcatchment 2: Woods
   Tc=6.0 min   CN=80   Runoff=2.77 cfs  8,272 cf

Runoff Area=437,860 sf   0.00% Impervious   Runoff Depth>3.70"Subcatchment 3A: Existing 
   Flow Length=1,048'   Slope=0.0120 '/'   Tc=33.0 min   CN=77   Runoff=25.39 cfs  135,077 cf

Runoff Area=5,550 sf   86.67% Impervious   Runoff Depth>5.71"Subcatchment 3AA: Parking
   Tc=6.0 min   CN=96   Runoff=0.79 cfs  2,639 cf
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Runoff Area=55,645 sf   0.00% Impervious   Runoff Depth>3.92"Subcatchment 3B1: Woods
   Flow Length=698'   Slope=0.0100 '/'   Tc=24.6 min   CN=79   Runoff=3.87 cfs  18,168 cf

Runoff Area=68,025 sf   0.00% Impervious   Runoff Depth>3.84"Subcatchment 3B2: Woods
   Flow Length=326'   Slope=0.0350 '/'   Tc=7.4 min   CN=78   Runoff=7.04 cfs  21,743 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3BB: Garage
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  805 cf

Runoff Area=7,340 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3C: Driveway
   Tc=6.0 min   CN=98   Runoff=1.06 cfs  3,582 cf

Runoff Area=6,850 sf   91.61% Impervious   Runoff Depth>5.79"Subcatchment 3CC: Parking
   Tc=6.0 min   CN=97   Runoff=0.99 cfs  3,303 cf

Runoff Area=4,930 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3D: Driveway
   Tc=6.0 min   CN=98   Runoff=0.71 cfs  2,406 cf

Runoff Area=5,040 sf   82.54% Impervious   Runoff Depth>5.71"Subcatchment 3DD: Parking
   Tc=6.0 min   CN=96   Runoff=0.72 cfs  2,396 cf

Runoff Area=3,040 sf   99.01% Impervious   Runoff Depth>5.86"Subcatchment 3E: Driveway
   Tc=6.0 min   CN=98   Runoff=0.44 cfs  1,484 cf

Runoff Area=5,350 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3EE: Building 4
   Tc=6.0 min   CN=98   Runoff=0.77 cfs  2,611 cf

Runoff Area=2,305 sf   98.70% Impervious   Runoff Depth>5.86"Subcatchment 3F: Driveway
   Tc=6.0 min   CN=98   Runoff=0.33 cfs  1,125 cf

Runoff Area=2,915 sf   13.55% Impervious   Runoff Depth>4.69"Subcatchment 3FF: Courtyard
   Tc=6.0 min   CN=86   Runoff=0.37 cfs  1,138 cf

Runoff Area=15,950 sf   26.39% Impervious   Runoff Depth>4.90"Subcatchment 3G: Pond
   Tc=6.0 min   CN=88   Runoff=2.09 cfs  6,515 cf

Runoff Area=16,625 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3GG: Buiilding 2A
   Tc=6.0 min   CN=98   Runoff=2.40 cfs  8,113 cf

Runoff Area=22,660 sf   36.12% Impervious   Runoff Depth>5.01"Subcatchment 3H: Pond
   Tc=6.0 min   CN=89   Runoff=3.01 cfs  9,457 cf

Runoff Area=15,225 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3HH: Building 2B
   Tc=6.0 min   CN=98   Runoff=2.20 cfs  7,430 cf

Runoff Area=13,150 sf   86.69% Impervious   Runoff Depth>5.71"Subcatchment 3I: Parking
   Tc=6.0 min   CN=96   Runoff=1.88 cfs  6,252 cf

Runoff Area=19,600 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3II: Building 3
   Tc=6.0 min   CN=98   Runoff=2.84 cfs  9,565 cf
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Runoff Area=2,815 sf   0.00% Impervious   Runoff Depth>4.47"Subcatchment 3J: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.34 cfs  1,049 cf

Runoff Area=14,820 sf   41.33% Impervious   Runoff Depth>5.11"Subcatchment 3K: Courtyard
   Tc=6.0 min   CN=90   Runoff=2.00 cfs  6,316 cf

Runoff Area=10,540 sf   98.77% Impervious   Runoff Depth>5.86"Subcatchment 3L: Parking
   Tc=6.0 min   CN=98   Runoff=1.52 cfs  5,144 cf

Runoff Area=5,530 sf   92.95% Impervious   Runoff Depth>5.79"Subcatchment 3M: Parking
   Tc=6.0 min   CN=97   Runoff=0.80 cfs  2,667 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3N: Garage
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  805 cf

Runoff Area=5,540 sf   84.84% Impervious   Runoff Depth>5.71"Subcatchment 3O: Parking
   Tc=6.0 min   CN=96   Runoff=0.79 cfs  2,634 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3P: Garage
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  805 cf

Runoff Area=10,030 sf   25.02% Impervious   Runoff Depth>4.47"Subcatchment 3Q: Courtyard
   Tc=6.0 min   CN=84   Runoff=1.23 cfs  3,736 cf

Runoff Area=7,980 sf   24.56% Impervious   Runoff Depth>4.47"Subcatchment 3R: Courtyard
   Tc=6.0 min   CN=84   Runoff=0.98 cfs  2,972 cf

Runoff Area=9,495 sf   84.41% Impervious   Runoff Depth>5.71"Subcatchment 3S: Parking
   Tc=6.0 min   CN=96   Runoff=1.36 cfs  4,515 cf

Runoff Area=9,055 sf   14.96% Impervious   Runoff Depth>4.26"Subcatchment 3T: Courtyard
   Tc=6.0 min   CN=82   Runoff=1.07 cfs  3,211 cf

Runoff Area=12,055 sf   94.90% Impervious   Runoff Depth>5.79"Subcatchment 3U: Parking
   Tc=6.0 min   CN=97   Runoff=1.74 cfs  5,813 cf

Runoff Area=6,415 sf   78.02% Impervious   Runoff Depth>5.52"Subcatchment 3V: Parking
   Tc=6.0 min   CN=94   Runoff=0.90 cfs  2,952 cf

Runoff Area=1,650 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 3W: Garage
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  805 cf

Runoff Area=12,600 sf   88.65% Impervious   Runoff Depth>5.71"Subcatchment 3X: Parking
   Tc=6.0 min   CN=96   Runoff=1.80 cfs  5,991 cf

Runoff Area=11,630 sf   90.07% Impervious   Runoff Depth>5.71"Subcatchment 3Y: Parking
   Tc=6.0 min   CN=96   Runoff=1.67 cfs  5,530 cf

Runoff Area=11,020 sf   87.89% Impervious   Runoff Depth>5.71"Subcatchment 3Z: Parking
   Tc=6.0 min   CN=96   Runoff=1.58 cfs  5,240 cf
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Runoff Area=1,535 sf   0.00% Impervious   Runoff Depth>3.84"Subcatchment 4: Woods
   Tc=6.0 min   CN=78   Runoff=0.17 cfs  491 cf

Runoff Area=18,870 sf   0.00% Impervious   Runoff Depth>3.63"Subcatchment 5: Woods
   Flow Length=295'   Tc=10.3 min   CN=76   Runoff=1.69 cfs  5,705 cf

   Inflow=21.23 cfs  96,918 cfReach DP1: Design Point - Offsite Flow
   Outflow=21.23 cfs  96,918 cf

   Inflow=2.77 cfs  8,272 cfReach DP2: Design Point - Offsite Flow
   Outflow=2.77 cfs  8,272 cf

   Inflow=43.56 cfs  276,929 cfReach DP3: Design Point - Stream
   Outflow=43.56 cfs  276,929 cf

   Inflow=0.17 cfs  491 cfReach DP4: Design Point - Offsite Sheetflow
   Outflow=0.17 cfs  491 cf

   Inflow=1.69 cfs  5,705 cfReach DP5: Design Point - Offsite Sheetflow
   Outflow=1.69 cfs  5,705 cf

Avg. Flow Depth=1.11'   Max Vel=3.17 fps   Inflow=25.19 cfs  134,960 cfReach R3A: Swale
n=0.040   L=375.0'   S=0.0089 '/'   Capacity=21.06 cfs   Outflow=25.04 cfs  134,537 cf

Avg. Flow Depth=1.44'   Max Vel=5.55 fps   Inflow=43.70 cfs  277,305 cfReach R3B: Stream
n=0.040   L=280.0'   S=0.0232 '/'   Capacity=46.72 cfs   Outflow=43.56 cfs  276,929 cf

Peak Elev=56.87'   Inflow=1.01 cfs  3,416 cfPond CB1: Prop CB
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=1.01 cfs  3,416 cf

Peak Elev=55.33'   Inflow=1.06 cfs  3,582 cfPond CB10: Prop CB
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=1.06 cfs  3,582 cf

Peak Elev=55.26'   Inflow=1.77 cfs  5,988 cfPond CB11: Prop CB
12.0"  Round Culvert  n=0.012  L=150.0'  S=0.0067 '/'   Outflow=1.77 cfs  5,988 cf

Peak Elev=55.45'   Inflow=0.99 cfs  3,303 cfPond CB12: Prop CB
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=0.99 cfs  3,303 cf

Peak Elev=55.41'   Inflow=1.71 cfs  5,700 cfPond CB13: Prop CB
12.0"  Round Culvert  n=0.012  L=69.0'  S=0.0051 '/'   Outflow=1.71 cfs  5,700 cf

Peak Elev=54.87'   Inflow=2.15 cfs  7,183 cfPond CB14: Prop CB
15.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=2.15 cfs  7,183 cf

Peak Elev=55.25'   Inflow=6.76 cfs  22,521 cfPond CB15: Prop CB
18.0"  Round Culvert  n=0.012  L=24.0'  S=0.0062 '/'   Outflow=6.76 cfs  22,521 cf

Peak Elev=57.38'   Inflow=1.67 cfs  5,530 cfPond CB16: Prop CB
12.0"  Round Culvert  n=0.012  L=145.0'  S=0.0052 '/'   Outflow=1.67 cfs  5,530 cf
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Peak Elev=56.64'   Inflow=3.24 cfs  10,769 cfPond CB17: Prop CB
15.0"  Round Culvert  n=0.012  L=115.0'  S=0.0052 '/'   Outflow=3.24 cfs  10,769 cf

Peak Elev=56.16'   Inflow=4.28 cfs  14,213 cfPond CB18: Prop CB
15.0"  Round Culvert  n=0.012  L=202.0'  S=0.0050 '/'   Outflow=4.28 cfs  14,213 cf

Peak Elev=56.84'   Inflow=3.18 cfs  10,402 cfPond CB19: Prop CB
15.0"  Round Culvert  n=0.012  L=122.0'  S=0.0049 '/'   Outflow=3.18 cfs  10,402 cf

Peak Elev=56.98'   Inflow=3.41 cfs  11,224 cfPond CB2: Prop CB
15.0"  Round Culvert  n=0.012  L=151.0'  S=0.0050 '/'   Outflow=3.41 cfs  11,224 cf

Peak Elev=56.40'   Inflow=6.81 cfs  22,252 cfPond CB20: Prop CB
18.0"  Round Culvert  n=0.012  L=94.0'  S=0.0069 '/'   Outflow=6.81 cfs  22,252 cf

Peak Elev=56.86'   Inflow=1.14 cfs  3,749 cfPond CB21: Prop CB
12.0"  Round Culvert  n=0.012  L=93.0'  S=0.0172 '/'   Outflow=1.14 cfs  3,749 cf

Peak Elev=56.09'   Inflow=0.34 cfs  1,049 cfPond CB22: Prop CB
12.0"  Round Culvert  n=0.012  L=73.0'  S=0.0247 '/'   Outflow=0.34 cfs  1,049 cf

Peak Elev=54.75'   Inflow=9.95 cfs  32,317 cfPond CB23: Prop CB
24.0"  Round Culvert  n=0.012  L=79.0'  S=0.0215 '/'   Outflow=9.95 cfs  32,317 cf

Peak Elev=54.75'   Inflow=2.23 cfs  7,301 cfPond CB24: Prop CB
12.0"  Round Culvert  n=0.012  L=124.0'  S=0.0105 '/'   Outflow=2.23 cfs  7,301 cf

Peak Elev=53.14'   Inflow=25.71 cfs  84,525 cfPond CB25: Prop CB
36.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=25.71 cfs  84,525 cf

Peak Elev=57.53'   Inflow=1.80 cfs  5,991 cfPond CB26: Prop CB
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=1.80 cfs  5,991 cf

Peak Elev=56.88'   Inflow=2.95 cfs  9,748 cfPond CB27: Prop CB
15.0"  Round Culvert  n=0.012  L=154.0'  S=0.0049 '/'   Outflow=2.95 cfs  9,748 cf

Peak Elev=56.40'   Inflow=1.07 cfs  3,211 cfPond CB28: Prop CB
12.0"  Round Culvert  n=0.012  L=73.0'  S=0.0055 '/'   Outflow=1.07 cfs  3,211 cf

Peak Elev=56.24'   Inflow=5.75 cfs  18,773 cfPond CB29: Prop CB
18.0"  Round Culvert  n=0.012  L=182.0'  S=0.0049 '/'   Outflow=5.75 cfs  18,773 cf

Peak Elev=56.96'   Inflow=1.26 cfs  3,987 cfPond CB3: Prop CB
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=1.26 cfs  3,987 cf

Peak Elev=55.48'   Inflow=7.11 cfs  23,287 cfPond CB30: Prop CB
18.0"  Round Culvert  n=0.012  L=135.0'  S=0.0052 '/'   Outflow=7.11 cfs  23,287 cf

Peak Elev=54.45'   Inflow=10.98 cfs  36,292 cfPond CB31: Prop CB
24.0"  Round Culvert  n=0.012  L=86.0'  S=0.0052 '/'   Outflow=10.98 cfs  36,292 cf
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Peak Elev=54.00'   Inflow=12.01 cfs  39,764 cfPond CB32: Prop CB
24.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=12.01 cfs  39,764 cf

Peak Elev=56.64'   Inflow=7.64 cfs  25,445 cfPond CB4: Prop CB
18.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=7.64 cfs  25,445 cf

Peak Elev=57.38'   Inflow=0.89 cfs  2,999 cfPond CB5: Prop CB
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0071 '/'   Outflow=0.89 cfs  2,999 cf

Peak Elev=57.57'   Inflow=2.10 cfs  7,045 cfPond CB6: Prop CB
12.0"  Round Culvert  n=0.012  L=152.0'  S=0.0049 '/'   Outflow=2.10 cfs  7,045 cf

Peak Elev=56.65'   Inflow=3.05 cfs  10,244 cfPond CB7: Prop CB
15.0"  Round Culvert  n=0.012  L=125.0'  S=0.0052 '/'   Outflow=3.05 cfs  10,244 cf

Peak Elev=56.00'   Inflow=4.61 cfs  15,457 cfPond CB8: Prop CB
18.0"  Round Culvert  n=0.012  L=60.0'  S=0.0042 '/'   Outflow=4.61 cfs  15,457 cf

Peak Elev=56.09'   Inflow=0.38 cfs  1,280 cfPond CB9: Prop CB
12.0"  Round Culvert  n=0.012  L=94.0'  S=0.0053 '/'   Outflow=0.38 cfs  1,280 cf

Peak Elev=56.02'   Inflow=7.95 cfs  26,001 cfPond DMH1: Prop DMH
18.0"  Round Culvert  n=0.012  L=56.0'  S=0.0054 '/'   Outflow=7.95 cfs  26,001 cf

Peak Elev=49.61'   Inflow=3.69 cfs  25,142 cfPond DMH2: Prop DMH
24.0"  Round Culvert  n=0.012  L=55.0'  S=0.0382 '/'   Outflow=3.69 cfs  25,142 cf

Peak Elev=47.49'   Inflow=3.69 cfs  25,142 cfPond DMH3: Prop DMH
24.0"  Round Culvert  n=0.012  L=13.0'  S=0.0154 '/'   Outflow=3.69 cfs  25,142 cf

Peak Elev=55.82'  Storage=21,363 cf   Inflow=14.44 cfs  47,788 cfPond P1: Wet Pond 1
   Outflow=6.79 cfs  38,777 cf

Peak Elev=54.84'  Storage=18,780 cf   Inflow=10.62 cfs  35,024 cfPond P2: Wet Pond 2
   Outflow=3.69 cfs  25,142 cf

Peak Elev=52.43'  Storage=40,885 cf   Inflow=28.73 cfs  93,982 cfPond P3: Wet Pond 3
   Outflow=12.83 cfs  77,716 cf

Peak Elev=56.33'  Storage=1,104 cf   Inflow=25.39 cfs  135,077 cfPond P3A: 36" RCP
36.0"  Round Culvert  w/ 6.0" inside fill  n=0.012  L=50.0'  S=0.0090 '/'   Outflow=25.19 cfs  134,960 cf

Total Runoff Area = 1,164,080 sf   Runoff Volume = 424,391 cf   Average Runoff Depth = 4.37"
73.90% Pervious = 860,290 sf     26.10% Impervious = 303,790 sf
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PRE- AND POST-DEVELOPMENT 

WATERSHED PLANS  
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EFFECTIVE POLLUTANT TREATMENT SHEET 1 OF 1

PROJECT 76 DENNETT ROAD DATE PREPARED June 2019
LOCATION KITTERY,ME BASIS FOR ESTIMATE
ENGINEER

SUBJECT Percent of Treatment COMPUTED MJG CHECKED SMT

AREA ID

WATERSH

ED SIZE            

(Sq.Ft.)

TOTAL 

DEVELOPED 

AREA            

(Sq.Ft.)

UNDEVELOPED 

/ EXISTING 

AREAS            

(Sq.Ft.)

EXISTING 

IMPERVIOUS 

AREA           

(Sq.Ft.)

IMPERVIOUS 

AREA (Sq.Ft.)

TOTAL 

IMPERVIOUS 

AREA          

(Sq.Ft.)

LANDSCAPED 

AREA                   

(Sq.Ft.)

IMPERVIOUS 

AREA TREATED            

(Sq.Ft.)

LANDSCPED 

AREA TREATED            

(Sq.Ft.)

DEVELOPED 

AREA TREATED            

(Sq.Ft.)

TREATMENT 

BMP

1-A 173000 22780 150220 8410 2935 11345 19860 0 0 0 NONE
1-B 16500 16500 0 0 5250 5250 11250 5250 11250 16500 WET POND 1
1-C 7830 7830 0 0 7830 7830 0 7830 0 7830 WET POND 1
1-D 7000 5615 1385 1385 5615 7000 0 7000 0 7000 WET POND 1
1-E 9355 9355 0 0 3790 3790 5565 3790 5565 9355 WET POND 1
1-F 6145 6145 0 0 5960 5960 185 5960 185 6145 WET POND 1
1-G 8390 8390 0 0 7850 7850 540 7850 540 8390 WET POND 1
1-H 4965 4965 0 0 4485 4485 480 4485 480 4965 WET POND 1
1-I 1650 1650 0 0 1650 1650 0 1650 0 1650 WET POND 1
1-J 2655 2655 0 0 2435 2435 220 2435 220 2655 WET POND 1
1-K 8155 8155 0 0 7415 7415 740 7415 740 8155 WET POND 1
1-L 13905 13905 0 0 13005 13005 900 13005 900 13905 WET POND 1
1-M 15400 15400 0 0 15400 15400 0 15400 0 15400 WET POND 1

2 24540 1180 23360 2345 0 2345 1180 0 0 0 NONE
3-A 437860 8610 429250 0 0 0 8610 0 0 0 NONE

3-B1 55645 3830 51815 0 895 895 2935 0 0 0 NONE
3-B2 68025 1575 66450 0 0 0 1575 0 0 0 NONE
3-C 7340 7340 0 0 7340 7340 0 7340 0 7340 WET POND 2
3-D 4930 4930 0 0 4930 4930 0 4930 0 4930 WET POND 2
3-E 3040 3040 0 0 3010 3010 30 3010 30 3040 WET POND 2
3-F 2305 2305 0 0 2275 2275 30 2275 30 2305 WET POND 2
3-G 15950 15950 0 0 4630 4630 11320 4630 11320 15950 WET POND 2
3-H 22660 22660 0 0 8185 8185 14475 8185 14475 22660 WET POND 3
3-I 13150 13150 0 0 11400 11400 1750 11400 1750 13150 WET POND 3
3-J 2815 2815 0 0 0 0 2815 0 2815 2815 WET POND 3
3-K 14820 14820 0 0 6125 6125 8695 6125 8695 14820 WET POND 3
3-L 10540 10540 0 0 10410 10410 130 10410 130 10540 WET POND 3
3-M 5530 5530 0 0 5140 5140 390 5140 390 5530 WET POND 3
3-N 1650 1650 0 0 1650 1650 0 1650 0 1650 WET POND 3
3-O 5540 5540 0 0 4700 4700 840 4700 840 5540 WET POND 3
3-P 1650 1650 0 0 1650 1650 0 1650 0 1650 WET POND 3
3-Q 10030 10030 0 0 2510 2510 7520 2510 7520 10030 WET POND 3
3-R 7980 7980 0 0 1960 1960 6020 1960 6020 7980 WET POND 3
3-S 9495 9495 0 0 8015 8015 1480 8015 1480 9495 WET POND 3
3-T 9055 9055 0 0 1355 1355 7700 1355 7700 9055 WET POND 3
3-U 12055 12055 0 0 11440 11440 615 11440 615 12055 WET POND 3
3-V 6415 6415 0 0 5005 5005 1410 5005 1410 6415 WET POND 3
3-W 1650 1650 0 0 1650 1650 0 1650 0 1650 WET POND 3
3-X 12600 12600 0 0 11170 11170 1430 11170 1430 12600 WET POND 3
3-Y 11630 11630 0 0 10475 10475 1155 10475 1155 11630 WET POND 2
3-Z 11020 11020 0 0 9685 9685 1335 9685 1335 11020 WET POND 2

3-AA 5550 5550 0 0 4810 4810 740 4810 740 5550 WET POND 2
3-BB 1650 1650 0 0 1650 1650 0 1650 0 1650 WET POND 2
3-CC 6850 6850 0 0 6275 6275 575 6275 575 6850 WET POND 2
3-DD 5040 5040 0 0 4160 4160 880 4160 880 5040 WET POND 2
3-EE 5350 5350 0 0 5350 5350 0 5350 0 5350 WET POND 3
3-FF 2915 2915 0 0 395 395 2520 395 2520 2915 WET POND 3
3-GG 16625 16625 0 0 16625 16625 0 16625 0 16625 WET POND 3
3-HH 15225 15225 0 0 15225 15225 0 15225 0 15225 WET POND 3
3-II 19600 19600 0 0 19600 19600 0 19600 0 19600 WET POND 3
4 1535 715 820 0 0 0 715 0 0 0 NONE
5 18870 4580 14290 0 0 0 4580 0 0 0 NONE

TOTAL 1164080 426490 737590 12140 293315 305455 133190 290870 93735 384605 -

290870
293315
384605
426490

99%

90%

*  Impervious area excludes the existing imperivious area that is not treated

Developed Treatment % = Developed Area Treated / Total Developed Area

Treatment Summary
Total Impervious Area Treated (Ft2)
Impervious Area (Ft2)
Developed Treated Land (Ft2) = Imp. Area Treated (Ft2) + Land. Area Treated (Ft2)
Total Developed Area (Ft2)

Impervious Treatment % = Impervious Area Treated / Impervious Area*

100 INTERNATIONAL DRIVE, SUITE 360 NO DESIGN COMPLETED FINAL DESIGN

PORTSMOUTH, NH 03801 PRELIMINARY DESIGN SPECIFY
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