
AMBIT ENGINEERING, INC. CIVIL    ENGINEERS    AND     LAND     SURVEYORS 

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

23 August 2022 

Peter Stith, Technical Advisory Committee Chair 
City of Portsmouth 
1 Junkins Avenue 
Portsmouth, NH 03801 

RE: Request Site Plan Approval at 161 Deer Street to be known as 88 Maplewood Avenue, Mixed 
Use Site Development 

Dear Mr. Stith and TAC Members: 

On behalf of Tom Balon and EightKPH, LLC we are pleased to submit the attached plan set for Site 
Plan Review for the above-mentioned project and request that we be placed on the agenda for your 
September 6, 2022 Technical Advisory Committee Meeting. The project consists of the replacement 
of the existing one story commercial building at 161 Deer Street with a new 4 story with a Penthouse 
building with the associated and required site improvements. The new building is intended to be known 
as 88 Maplewood Avenue. The re-development will include parking below street level. 

The site redevelopment consists of replacing the existing structure with a new structure. The site is 
known as DSA Lot 5; part of the Consolidation and Subdivision Approved by the Planning Board in 
2016. The property was a part of the overall planning for development on the 5 lots and had a proposed 
building designed; however that building did not go through and complete the permit process entirely. 
This application revises the proposed building and as such will go through HDC review. The property 
is located in the CD – 5, Downtown Overlay, North End Incentive, and Historic Districts. The design 
package has been revised from the Conceptual Phase to conform to the required Density and 
Development Standards. The project therefore will not require an application with the Zoning Board of 
Adjustment for the site development. The site has been to the Planning Board and completed the 
Design Review process; thereby vesting to current zoning. 

The following plans are included in our submission: 

• Cover Sheet – This shows the Development Team, Legend, Site Location, and Site Zoning.

• Plan of Restrictive Covenant – The plan shows a restriction on the railroad property to benefit
the locus site.

• Subdivision Plan – This plan show the plan which created the current property boundaries.

• Existing Conditions Plan C1 – This plan shows the existing site conditions in detail.

• Demolition Plan C2 – This plan shows demolition of the existing building and associated site
features.



• Site Plan C3 – This plan shows the site development in detail with the associated Zoning
Development Standards and Floor Area calculations. Also shown are impervious surface
calculations and the areas dedicated to Community Space. The plan dedicated Community
Space to gain building height.

• Architectural Renderings Floor Plans, and Building Elevations.

• Landscape Plans – Site landscape features and specifications.

• Parking Level Plan C4 – This plan shows the lower level parking layout.

• Utility Plan C5 – This plan shows proposed site utilities.

• Grading Plan C6 – This plan shows proposed site grading.

• Detail Sheets D1 to D4 – These plans show site details.

Trip Generation 

Gorrill Palmer, Traffic Engineer, prepared a report based on calculations of trip generation and 
determined that the currently proposed uses in Lot 5 will generate less traffic than the originally 
approved uses. This is primarily due to the decrease in building size. The original building was to 
include: 

• 45 dwelling units
• 13,814 SF of retail space
• 17,274 SF of general office space
• 2,702 SF bank
• Parking for the building

The currently proposed building is to include: 

• 19 dwelling units
• 6,615 SF of general office or retail space
• 4,954 SF restaurant
• 324 SF ATM space
• Parking for the building

Although a 4,954 SF restaurant has been added to the building uses, the proposed building has been 
reduced by 26 dwelling units, 24,473 SF of office or retail space, and the bank has been removed in 
favor of an ATM. This significant reduction in building size has caused an approximately 40% 
reduction in the trip generation associated with the building. More information on the trip generation 
calculations is provided in the complete report. The net change in trips between the approved 
development and the currently proposed development is summarized in the following table: 
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Table 5: Trip Generation Comparison 

Time Period Total Trips Total Primary Trips 

Weekday Daily -452 -432 

Weekday AM Peak Hour -24 -29 

Weekday PM Peak Hour -80 -49 

Saturday Daily +40 -142 

Saturday Midday Peak Hour -58 -39 

There is an increase in total trips on Saturday, but given the changes in proposed uses, the number of 
primary trips decreased. The primary trips are the trips that are new to the adjacent roadway network. 
Because the currently proposed uses in Lot 5 do not exceed the previously approved uses of Lot 5 by 
more than 100 trips during a peak hour or 750 trips for the day, it is the understanding of Gorrill 
Palmer that no additional traffic effort will be required other than submittal of this memo and 
supporting attachments. This is due to the proposed building being considerably smaller in size than 
the original approval.  

Additional Information Provided: 

Site Plan Checklist 
Green Building Components 
Proposed Bike Rack Specification 
Notice of the Completion of Design Review 
Drainage Analysis Front End 
Copies of previous Plans and Approvals 

We look forward to the Technical Advisory Committee review of this submission and look forward to 
an in-person presentation. 

Sincerely, 

John R. Chagnon, PE 
CC: Tom Balon, Carla Goodknight, Terrance Parker, Randy Dunton 
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City of Portsmouth, New Hampshire 

Site Plan Application Checklist 
 

 

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

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

Name of Applicant: __________________________________ Date Submitted: ______________________  

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

Site Address: ____________________________________________________________ Map: ______ Lot: _______ 

 
Application Requirements 

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

Plan Sheet/Note #) 

Waiver 
Requested 

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

 N/A 

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

 N/A 

 

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

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

Waiver 
Requested 

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

  

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

 N/A 

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

 N/A 

EIGHT KPH 8-23-2022

TBD

88 MAPLEWOOD AVENUE 125 17-3

ONLINE

ONLINE &  
DELIVERY

SUPPLEMENTAL

A1.0-3.0

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

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

Waiver 
Requested 

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

 N/A 

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

 N/A 

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

 N/A 

 List of reference plans. 
(2.5.3.1H) 

 N/A 

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

 N/A 

 

Site Plan Specifications 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

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

Required on all plan 
sheets 

N/A 

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

Required on all plan 
sheets 

N/A 

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

 N/A 

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

Required on all plan 
sheets 

N/A 

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

 N/A 

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

 N/A 

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

 N/A 

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

Required on all plan 
sheets 

N/A 

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

 N/A 

COVER SHEET

COVER SHEET

COVER SHEET

COVER SHEET

SHEET C1

SHEET C1

SHEET C1

N/A

EACH SHEET

SHEET C1
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Site Plan Specifications – Required Exhibits and Data 
 Required Items for Submittal Item Location 

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

Waiver 
Requested 

 
 
 
 
 

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

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

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

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

  

 
 

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

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

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

  

 
 

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

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

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

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

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

  

 
 

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

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

  

 
 

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

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

  

 
 

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

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

  

SHEET C1

A1-A3

SHEET C3

SHEET C3 & 
SHEET C4

SHEET C5

SHEET C5
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7. Utilities: (2.5.4.3G) 
• The size, type and location of all above & below ground utilities; 
• Size type and location of generator pads, transformers and other 

fixtures. 

  

 8. Solid Waste Facilities: (2.5.4.3H)   

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

 
 

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

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

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

  

 
 

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

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

  

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

  

 
 
 

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

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

  

 
 

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

grade elevations. 

  

 
 

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

  

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

  

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

  

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

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

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

flood hazards. 

  

SHEET C5

SHEET A2.0

SHEET C6

TBD

TBD

SHEET L1 
SHEET C5

SHEET C6

SHEET C3

SHEET C1

SHEET C3

NOT IN ZONE
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Other Required Information 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

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

  

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

  

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

  

 Stormwater Management and Erosion Control Plan. 
(7.4) 

  

 Inspection and Maintenance Plan (7.6.5)   
 

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

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

Waiver 
Requested 

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

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

(2.5.3.2A) 

  

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

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

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

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

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

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

(2.5.3.2B) 

  

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

  

ONLINE

SHEET C6

N/A

SHEET D1

DRAINAGE REPORT

ONGOING

SUBMITTED

TO BE PROVIDED
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Final Site Plan Approval Required Information 
 Required Items for Submittal Item Location  

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

Waiver 
Requested 

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

  

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

 N/A 

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

  

 Plan sheets submitted for recording shall include the following 
notes: 

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

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

(2.13.3) 

 N/A 

 

Applicant’s Signature: ______________________________________ Date: ___________________________ 

 

COVER SHEET

COVER SHEET

N/A

SHEET C3

8-23-2022           John Chagnon
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PROPOSED GREEN BUILDING COMPONENTS 
 
LOCATION AND TRANSPORTATION 
 
1. Public Transportation – This site is about three blocks from Coast Bus service at the Hanover Garage 
Location.  
 
2. Walkable Amenities – This site is a short walking distance the Portsmouth downtown core and 
adjacent to the Foundry garage.  
 
3. Bicycle Storage - Bicycle storage will be provided for building occupants inside the building parking 
garage with potential for exterior public temporary customer storage.  Condo owners will also be able to 
charge electric bikes in the garage (see parking section also).  
 
4. Increased Density - The project will provide increased residential density in a previously developed 
commercial location. 
 
 
SITE 
 
5. Adaptive Reuse – Redevelopment of (demo and replace) an existing single-story commercial building 
for multi-story infill development. 
 
6. Reduce Impervious Surfaces - Impervious surfaces have been reduced slightly, with increased areas 
for landscaping and community green space along the rail corridor.  
 
7. Stormwater Design - The stormwater system has been designed using Low Impact Design techniques, 
such as R-tank stormwater detention and more pervious community space surfaces (i.e. expanded tree 
boxes). 
 
8. Parking - Parking calculations have been performed using the City’s parking requirements and have 
been exceeded.  All garage parking spaces will have a dedicated electrical feed for charging an electric 
vehicle connected to each individual condo owner’s electric service. EV chargers to ultimately provided 
by condo owners. Goal of 100% EV condo owners to minimize need for garage ventilation. 
 
 
WATER 
 
9. Plumbing Fixtures - Dual flush or low-flow toilets and other low-flow fixtures will be provided where 
possible. 
 
10. Domestic Hot Water - Will be designed to exceed code requirements, anticipated to be hybrid-hot 
water which provides supplemental HVAC cooling capacity in summer. 
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ENERGY 
 
11. Building Envelope - The building envelope will be designed as a high-performance assembly to 
exceed minimum Energy Code requirements to minimize heating and cooling expenses.  Design 
elements include inset balcony patios to shade the interiors of lower floor units and a 3’ roof overhang 
on the penthouse for summer shading. 
 
12. HVAC Units - High-efficiency Air Source Heat Pumps controlled by the condo tenant. An Energy 
Recovery Ventilation (ERV) type system is also anticipated to provide continuous fresh air ventilation. 
 
13. High-Efficiency Lighting - Efficient LED lighting will be used for interior and exterior fixtures, 
occupancy sensors where required. 
 
14. Energy Star Appliances - Appliances provided by Owner will be Energy Star rated where appropriate. 
All cooktops will be induction electric and ovens will be electric. The elevator will be electric traction 
regenerative (not electric-hydraulic) for energy efficiency and transport speed.  Emergency power for 
the elevator is anticipated to be Tesla Power Wall Battery (no gas or diesel generator). 
 
15. Roofing - Flat roofing will be of a light-colored, reflective membrane roofing to reduce the heat 
island effect. Darker roofing may be used if covered with solar panels. Solar panels will not be visible per 
code.  
 
MATERIALS AND RESOURCES 
 
16. Minimize Waste - Material waste will be minimized as much as possible during construction. 
 
INDOOR ENVIRONMENTAL QUALITY 
 
17. Low-VOC Materials - Building materials with low volatile organic compound levels will be specified 
where possible. 
 
18. Indoor Air Quality - Residential dwelling units will have operable windows for access to fresh air and 
patios will have folding glass doors to open the units to the outdoors. Natural gas will be omitted (no gas 
stoves or fireplaces) from the building to reduce NOx, CO and methane emissions.  
 
19. Daylight - Habitable spaces will have access to windows for daylight. 
 
20. Thermal Comfort - Each residential unit will have a dedicated HVAC controlled by the condo owner. 
 
21. Acoustic Comfort - Acoustic and vibration separations will be provided between dwelling units at 
demising walls, rock wool sound insulation in the ceiling assemblies and floors as well as “acoustiblok” 
within the exterior walls, because of proximity the Rail corridor. Windows will be the highest STC 
available, again because of proximity the Rail corridor.   
 
Note: Green building components reflect proposed project features and are subject to feasibility of construction. 



x1 — Rack Shelf

x1 — Shelf Support

x1 — Wall Bracket

x3 — Screws

Tool(s) Required

Parts

Phillips Head
Screwdriver

Drill

A

B

C

D

Assembly instructions RS5103

WARNING
NEVER EXCEED MAXIMUM TOTAL WEIGHT LIMIT OF 65 LBS (30 Kgs)
INCORRECT WALL MOUNTING COULD RESULT IN ITEMS FALLING AND INJURY TO PERSONS.

IMPROPER INSTALLATION OR USE CAN RESULT IN PERSONAL INJURY AND/OR DAMAGE TO 
PROPERTY

Two Bike
Wall Mount
Rack w/shelf

D

A

B

C



1

Delta Cycle Corporation 36 York Avenue, Randolph, MA 02368 USA / 800-474-6615 / www.designbydelta.com

Need help?
Email us at service@designbydelta.com
& we’ll help solve your issue.

Assembly video
Visit designbydelta.com/downloads

Locate stud beneath wallboard.
Position wall bracket at deisred height.

Before mouting wall bracket
position rack shelf behind upper part of bracket.
(Figure 1)
Make sure the rack shelf is level when mounting.
Once in correct position screw into place. 
(screws should be in the center or Wall Stud)

2
Compress shelf support slightly
and release into holes on shelf.
(Figure 2)

3
Make sure that shelf support is securely
placed in bottom of wall bracket.
(Figure 3)

STUD

WALLBOARD

IMPORTANT
SAFETY NOTE

FIGURE 1

FIGURE 2  

 

FIGURE 3

Beware of drilling into electrical
wire or pipes within wall!
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EXECUTIVE SUMMARY 
 

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

(proposed) stormwater drainage patterns for the proposed building at 88 Maplewood Ave 

in Portsmouth, NH. The site is shown on the City of Portsmouth Assessor’s Tax Map 125 as 

Lot 17-3. The project proposes to replace the current building and associated parking lot. 

The total size of the lot together is 22,667 square-feet (0.520 acres).  The size of the total 

drainage area is 26,073 square-feet (0.599 acres). 

 

The site plans will provide for the future construction of a new building, with associated 

landscaping, utilities, and underground parking. The new building will be serviced by 

public water and sewer. The development has the potential to increase stormwater runoff 

to adjacent properties, and therefore must be designed in a manner to prevent that 

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

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

in peak runoff from the site as a result of this project.  

 

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

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

increase to comply with local ordinance. 
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INTRODUCTION / PROJECT DESCRIPTION 
This drainage report is designed to assist the owner, planning board, contractor, regulatory 

reviewer, and others in understanding the impact of the proposed development project on 

local surface water runoff and quality.  The project site is shown on the City of Portsmouth, 

NH Assessor’s Tax Map 125 as Lot 17-3.  Bounding the site to north is a railroad and then a 

cemetery. Bounding the site to east is Maplewood Ave. Bounding the site to south is Deer 

Street. Bounding the site to the west is an existing Banking facility with drive-up window. A 

vicinity map is included in the Appendix to this report. The existing building and associated 

parking lot will be demolished.  

This report includes information about the existing site and the proposed construction 

necessary to analyze stormwater runoff and to design any required mitigation.  The report 

includes maps of pre-development and post-development watersheds, subcatchment areas 

and calculations of runoff.  The report will provide a narrative of the stormwater runoff and 

describe numerically and graphically the surface water runoff patterns for this site.  

Proposed stormwater management and treatment structures and methods will also be 

described, as well as erosion and sediment control practices.  To fully understand the 

proposed site development the reader should also review a complete site plan set in 

addition to this report.  

 

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

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

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

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

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

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

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

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

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

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

and Developing Areas in New Hampshire.” 

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

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

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

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

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

topographic maps prepared by Ambit Engineering and field observations to confirm. 

 

 

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

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

made up of two soil types: 

Soil Symbol Soil Name and Slopes 

699 Urban land 

799 Urban land – Canton Complex (3-15% slopes) 

Canton complex is well drained with a stated depth to water table and restrictive feature 

of more than 80 inches. However, due to the primary urban fill component of the soil, as 

well as the proximity to North Mill Pond, the Hydrologic Soil Group will be assumed to be D. 

 

The physical characteristics of the site consist of flat (0-15%) grades that generally slope 

from the northeast to the southwest. Elevations on the site range from 12 to 15 feet above 

sea level. The existing site is developed and includes an existing building located in the 

center of the lot, with an asphalt parking lot to the north. Vegetation around the developed 

portion of the lot consists of established grasses. 

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

Map (FIRM) number 33015C0259F (effective date January 29, 2021), the project site is 
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located in Zone X and is determined to be outside of the 0.2% annual chance floodplain. A 

copy of the FIRM map is included in the Appendix. 

 

 

PRE-DEVELOPMENT DRAINAGE 
In the pre-development condition, the site has been analyzed as two watershed basins (E1 

and E2) based on localized topography and discharge location. Subcatchment E1 contains 

the southwesterly part of the lot and drains to the southwest. Subcatchment E2 contains a 

much smaller northeasterly part of the lot and drains north. Subcatchments E1 and E2 

drain to discharge points DP1 and DP2, respectively.  

The “Deer Street Outfall Drainage Evaluation” published October 17, 2018, raises concerns 

about the existing pipe to which both discharge points are currently connected. From the 

report: “Based on the evaluations described above, and in detail in the following report, we 

have concluded additional drainage capacity is needed now and in the future at the Deer 

Street Outfall.” The report estimates that the pipe nearest the site (from DMH 4980) will 

flow at capacity during the 10-year storm event, and several of the surrounding pipes in the 

drainage network will be surcharged. The possibility was raised that part of this flow be 

diverted through an additional outlet pipe through Maplewood Ave. Therefore, a 

stormwater design that diverts drainage toward the Maplewood Ave. drainage network 

would be advantageous toward such an outlet pipe, by easing the peak flow off of the 

existing infrastructure. 

 

Table 1: Pre-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin 

Area (SF) 

Tc 

(MIN) 

CN 10-Year 

Runoff (CFS) 

50-Year 

Runoff (CFS) 

To 

Design 

Point 

E1 23,085 5.0 94 4.14 6.39 DP1 
E2 2,987 5.0 87 0.48 0.78 DP2 
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POST-DEVELOPMENT DRAINAGE 
The proposed development has been designed to match the pre-development drainage 

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

been analyzed as three subcatchment basins, (P1, P1a and P2). Subcatchments P1 and P1a 

are related to the area of subcatchment E1, but are much smaller. Subcatchment P1a 

contains half the roof of the proposed building. Subcatchment P2 is related to the area of 

subcatchment E2, but now takes up about half the drainage area. Subcatchments P1 and P2 

drain to Discharge Points DP1 and DP2, respectively. Note that Subcatchment P2 drains 

toward Maplewood Ave., allowing for the easing of peak flow on the existing outlet pipe in 

the event of a new outlet pipe development, as discussed in the previous section. 

 

Table 2: Post-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin Area 

(SF) 

Tc (MIN) CN 10-Year 

Runoff 

(CFS) 

50-Year 

Runoff (CFS) 

Design 

Point 

P1 3,667 5.0 94 0.66 1.02 DP1 
P1a 9,126 5.0 98 1.69 2.56 DP1 
P2 13,280 5.0 97 2.44 3.72 DP2 

 

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

increases from 0.452 acres (75.58%) in the pre-development condition to 0.525 acres 

(87.77%) in the post-development condition. The project proposes the construction of a R-

Tank storage system on site, reducing the peak flow discharge from the site, as well as a 

downspout filter, providing treatment. 

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

developed flows for each design point. The comparison shows the reduced flows as a result 

of the R-Tank. Note the inclusion of Discharge Point 3 (DP3), representative of the net flows 

from DP1 and DP2. 
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Table 3: Pre-Development to Post-Development Comparison 
 

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

Design 

Point 

Pre Post Pre Post Pre Post Description 

DP1 2.63 1.30 4.14 2.20 6.39 3.44 West lot 

DP2 0.28 1.59 0.48 2.44 0.78 3.72 East lot 

DP3 2.91 2.82 4.62 4.62 7.18 7.15 Combined Flow 

 

Discharge Point 2 experiences a significant increase in peak discharge, however, the city 

infrastructure to be utilized by both discharge points are connected by the same drainage 

network, as shown by DP3. The net effect of both discharge points on the drainage network 

shows peak flows at or below existing levels. 

OFFSITE INFRASTRUCTURE CAPACITY 
Retention and routing of the stormwater to the City infrastructure is done on-site through 

the use of the R-Tank storage system, and has been designed as not to increase the peak 

flow rate to the local drainage system, therefore no impact to city infrastructure is 

anticipated.  

EROSION AND SEDIMENT CONTROL PRACTICES 

The erosion potential for this site as it exists is high due to the presence of loam areas that 

are highly erodible. During construction, the major potential for erosion is wind and 

stormwater runoff. The contractor will be required to inspect and maintain all necessary 

erosion control measures, as well as installing any additional measures as required. All 

erosion control practices shall conform to “The Stormwater Management and Erosion 

Control Handbook for Urban and Developing Areas in New Hampshire.” Some examples of 

erosion and sediment control measures to be utilized for this project during construction 

may include: 

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

• Filter baskets in catch basins 
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• Stabilized construction entrance at access point to the site 

• Temporary mulching and seeding for disturbed areas 

• Spraying water over disturbed areas to minimize wind erosion 

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

landscaping, and surfacing the access drives and parking areas with asphalt paving and 

other areas with impervious walkways.  

 

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

patterns to the greatest extent feasible. With the design of the R-Tank system, the post-

development runoff rates are reduced to below the pre-development runoff rates. The 

proposed downspout filter will provide treatment to part of the runoff. Erosion and 

sediment control practices will be implemented for both the temporary condition during 

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

impacts to downstream receptors or adjacent properties anticipated as a result of this 

project. Additionally, the separation of flows from the site will be advantageous in the event 

the City pursues an additional outlet pipe to North Mill Pond through Maplewood Ave. 
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South Portland, Maine 04106 
207.772.2515   

 

MEMORANDUM  
TRAFFIC DUE DILIGENCE 

Lot 5, Deer Street Development 
Augusta 22, 2022 

 
     
 
INTRODUCTION 
 
Gorrill Palmer (GP) has been retained by Ambit Engineering to compare the approved trip generation 
for Lot 5 of the Deer Street Development as submitted by TEC, Inc. on December 19, 2016, to the 
currently proposed development for Lot 5.     
 
It is our understanding from Eric Eby, City Traffic Engineer, that if the trip generation associated with 
the proposed uses of Lot 5 does not exceed the previously approved trip generation by more than 100 
trips during a peak hour or 750 trips for the day, no additional traffic effort would be required other 
than submittal of that information with supporting memo and calculations.  If the 100 hourly or 750 daily 
thresholds are exceeded, a discussion with the City would be needed at that time and potentially a 
larger traffic effort would be required.  
 
Upon completion of our review, based on the calculations included in Attachment A, it was determined 
that the currently proposed uses in Lot 5 will generate less traffic than originally approved. This is 
primarily due to the decrease in building size.  The original building was to include: 
 

• 45 dwelling units 
• 13,814 SF of retail space 
• 17,274 SF of general office space 
• 2,702 SF bank 
• Parking for the building 

 
The currently proposed building is to include: 
 

• 19 dwelling units 
• 6,615 SF of general office or retail space 
• 4,954 SF restaurant 
• 324 SF ATM space 
• Parking for the building 

 
Although a 4,954 SF restaurant has been added to the building uses, the proposed building has been 
reduced by 26 dwelling units, 24,473 SF of office or retail space, and the bank has been removed in favor 
of an ATM. This significant reduction in building size has caused an approximately 40% reduction in the 
trip generation associated with the building. More information on the trip generation calculations is 
provided in the following sections.  
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TRIP GENERATION AS APPROVED 
 
The following excerpt is from GP’s Peer Review of the traffic study submitted by TEC, Inc. on 
December 19, 2016, regarding the methodology used for calculating trip generation in the submittal. The 
Peer Review was dated March 8, 2017.  
 
• Lot 5: 

o GP concurs with the methodology used to forecast the trip generation for the office space and the 
residential units. 

o The methodology used to forecast the trip generation for the retail space appears to be reasonable.  
However, the retail space has been identified as a Pharmacy, so in the future LUC 880 – 
Pharmacy/Drugstore without Drive-Through should be considered. 

o Although Eastern Bank in Building 5 will have a drive-through associated with it, the drive-through is 
not in the same building as the rest of the bank.  For this reason, the trip generation may be 
different than that of a typical bank with a drive-through.  An alternative to LUC 912 for the entire 
bank would be utilizing LUC 911 – Walk-In Bank for the portion of the bank in Building 5 and 
using information from Eastern Bank for the drive-through ATM trip generation on Lot 4. 

 
Internal Trip Capture – GP concurs with the use of shared trip reduction for Lots 3-6.  The ITE information for 
mixed-use trips appears to be reasonable and appropriate for this use. An alternative method for calculating an 
internal trip capture would be the use of the National Cooperative Highway Research Program (NCHRP) 684 
Internal Trip Capture spreadsheet for the AM and PM peak hours.  The NCHRP 684 spreadsheet is based on 
ITE information, so similar internal trip capture rates would be expected.    
 
Transit Trips – The 1.5% reduction in trip generation for transit trips appears to be reasonable.  It is our 
understanding that this reduction is based on the entire City of Portsmouth.  The reduction may have been higher 
if data from only Downtown Portsmouth was utilized.    
 
Walking and Bicycling Trips – The 8% reduction in trip generation for walking and bicycling trips appears to be 
reasonable.  Similar to the transit trip reduction, the reduction may have been greater if only data from 
Downtown Portsmouth was utilized.    
 
Pass-By Trips – GP concurs with the pass-by trips applied to the retail and restaurant uses. Not applying pass-by 
trips to office, hotel, and residential uses appears to be reasonable.   
 
As identified above, the building as originally approved included:  

 
• 45 dwelling units 
• 13,814 SF of retail space 
• 17,274 SF of general office space 
• 2,702 SF bank 
• Parking for the building 

 
The Institute of Transportation Engineers’ (ITE’s) publication, Trip Generation Handbook, 9th Edition was 
used to calculate the trip generation for the site, as that was the most current edition available at the 
time of the original submittal. The trip generation calculations produced the following results as 
approved by the City: 
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Table 1: Approved Trip Generation for Lot 5 
Time Period Total Trips Total Primary Trips 
Weekday Daily 1502 1034 

Weekday AM Peak Hour 94 72 
Weekday PM Peak Hour 158 90 

Saturday Daily 1144 828 
Saturday Midday Peak Hour 170 105 

 
As seen in Table 1 above, the originally approved development was forecast to generate 1034 primary 
trips on a weekday, 72 and 90 primary trips during weekday AM & PM peak hours respectively and 105 
peak hour trips on Saturday.  The difference between the “total trips” and “total primary trips” are a 
result of the the Internal Trip Capture, Transit Trip, Walking and Bicycle Trip, and Pass-By Trip reduction 
calculations discussed previously. The complete Trip generation calculations associated with Lot 5 in the 
original submittal – including the reduction calculations, are included in Attachment A.  
 
TRIP GENERATION AS CURRENTLY PROPOSED 
 
To be consistent with the trip generation calculations included with the approved submittal, GP used the 
9th edition of the Trip Generation Handbook to calculate the trips associated with the proposed building.  
This was done to compare the approved building and the currently proposed building (i.e. “apples to 
apples”). Therefore, GP also used the same approach when calculating the reductions associated with 
the Internal Trip Capture, Transit Trip, Walking and Bicycle Trip, and Pass-By Trip reduction calculations 
discussed above. This means that the trip generation calculations associated with the currently proposed 
development were reduced by the same percentages for the same reductions as discussed in the prior 
section.  
 
As was mentioned above, the currently proposed building is to include: 
 

• 19 dwelling units 
• 6,615 SF of general office or retail space 
• 4,954 SF restaurant 
• 324 SF ATM space 
• Parking for the building 

 
It should be noted that since the developer has not refined the final allotment or breakdown of the 
“6,615 SF of general office or retail space”, the trip generation calculations were completed for three 
scenarios: 1) assuming that space would all be office space, 2) assuming it would be all retail space, and 
3) assuming it would be split 50/50 between office and retail space. It was also assumed that no trips to 
the building would be made for the ATM space. The ATM space is intended for use by residents and 
patrons of the building, as well as pedestrians in the vicinity, and the use is not expected to generate 
significant vehicular traffic. No other bank-related services are being proposed at the updated building.  
 
As identified, the Institute of Transportation Engineers’ (ITE’s) publication, Trip Generation Handbook, 9th 
Edition was used to calculate the trip generation for the site uses.  The following tables present the trip 
generation for the whole building (all uses) with each of the three office/retail space scenarios outlined 
in the paragraph above: 
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Table 2: Updated Trip Generation for Lot 5 (using 50/50 Office/Retail) 
Time Period Total Trips Total Primary Trips 
Weekday Daily 938 542 

Weekday AM Peak Hour 74 47 
Weekday PM Peak Hour 72 40 

Saturday Daily 1054 604 
Saturday Midday Peak Hour 98 57 

 
Table 3: Updated Trip Generation for Lot 5 (using all Office) 

Time Period Total Trips Total Primary Trips 
Weekday Daily 828 478 

Weekday AM Peak Hour 74 49 
Weekday PM Peak Hour 70 40 

Saturday Daily 922 520 
Saturday Midday Peak Hour 82 47 

 
Table 4: Updated Trip Generation for Lot 5 (using all Retail) 

Time Period Total Trips Total Primary Trips 
Weekday Daily 1050 602 

Weekday AM Peak Hour 70 43 
Weekday PM Peak Hour 78 41 

Saturday Daily 1184 686 
Saturday Midday Peak Hour 112 66 

 
As seen in the tables above, depending on the time period (weekday, AM or PM peak hour, or Saturday 
peak hour), the highest trip generation varies slightly.  However, the general overall highest scenario 
appears to be when the office/retail space is considered all retail. In that scenario, the proposed building 
is forecast to generate 602 trips on a weekday, 43 and 41 trips ends during the AM & PM peak hours 
respectively, and 66 trip ends during the Saturday peak hour.  It should be noted that the difference 
between the “total trips” and the “total primary trips” appears greater in the currently proposed 
building than the approved building because the percentage of the building area dedicated to residential 
and office space has decreased and trips associated with the residential and office spaces are not 
reduced in the same way as the restaurant and retail spaces. The complete Trip generation calculations 
associated with Lot 5 as currently proposed – including the reduction calculations, are included in 
Attachment B. 
 
 
NET TRIP GENERATION SUMMARY 
 
The net change in trips between the approved development and the currently proposed development is 
summarized in the following table: 
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Table 5: Trip Generation Comparison 
Time Period Total Trips Total Primary Trips 
Weekday Daily -452 -432 

Weekday AM Peak Hour -24 -29 
Weekday PM Peak Hour -80 -49 

Saturday Daily +40 -142 
Saturday Midday Peak Hour -58 -39 

 
There is an increase in total trips on Saturday, but given the changes in proposed uses, the number of 
primary trips decreased.  The primary trips are the trips that are new to the adjacent roadway network. 
Because the currently proposed uses in Lot 5 do not exceed the previously approved uses of Lot 5 by 
more than 100 trips during a peak hour or 750 trips for the day, it is the understanding of GP that no 
additional traffic effort will be required other than submittal of this memo and supporting attachments.  
 
 
CONCLUSION 
 
Upon completion of our review, based on the calculations included in Attachments A & B, it was 
determined that the currently proposed uses in Lot 5 will generate less traffic than originally approved. 
This is primarily due to the proposed building being considerably smaller in size than the original 
approval.  
 
 
 
ATTACHMENTS 
 
A – As Submitted Trip Generation Spreadsheets 
B – Currently Proposed Trip Generation Spreadsheets 
 
 
 
u:\4012_deer street lot 5_portsmouth_nh\n traffic\draft traffic memo 08-22-22.doc 
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Attachment A 
As Submitted Trip Generation Calculations 



Units: 45 Units Residential
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
300 300 50% 50% 150 150 2 2 12 12 136 136 20 20 0 256 0 0 128 128
22 22 20% 80% 4 18 0 0 0 1 4 17 0 2 0 20 0 0 4 16
28 28 65% 35% 18 10 0 0 1 1 17 9 4 2 0 22 0 0 14 8
288 288 50% 50% 144 144 2 2 12 12 130 130 14 14 0 256 0 0 128 128
24 24 50% 50% 12 12 0 0 1 1 11 11 2 2 0 20 0 0 10 10

Units: 17.27 KSF Office
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
190 190 50% 50% 95 95 1 1 8 8 86 86 12 12 0 164 0 0 82 82
26 26 88% 12% 23 3 0 0 2 0 21 3 2 0 0 24 0 0 21 3
26 26 17% 83% 4 22 0 0 0 2 4 20 0 4 0 22 0 0 4 18
42 42 50% 50% 21 21 0 0 2 2 19 19 2 2 0 38 0 0 19 19
8 8 54% 46% 4 4 0 0 0 0 4 4 0 0 0 8 0 0 4 4

Units: 13.81 KSF Retail
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
612 612 50% 50% 306 306 5 5 24 24 277 277 58 58 126 360 63 63 180 180
14 14 62% 38% 9 5 0 0 1 0 8 5 2 4 2 6 1 1 6 0
38 38 44% 56% 17 21 0 0 1 2 16 19 12 10 6 10 3 3 2 8
580 580 50% 50% 290 290 4 4 23 23 263 263 28 28 134 382 67 67 191 191
66 66 52% 48% 34 32 1 0 3 3 30 29 6 6 14 39 7 7 20 19

Trip generation rates for Weekday AM PH and Saturday Midday PH sourced from ITE LUC 820
Pass‐by rate of 34% for Weekday PM PH, 26% for all other periods.

Units: 2.70 KSF Retail
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
400 400 50% 50% 200 200 3 3 16 16 181 181 26 26 88 254 44 44 127 127
32 32 57% 43% 18 14 0 0 1 1 17 13 2 0 8 22 4 4 12 10
66 66 50% 50% 33 33 0 0 3 3 30 30 6 6 18 36 9 9 18 18
234 234 50% 50% 117 117 2 2 9 9 106 106 12 12 54 152 27 27 76 76
72 72 51% 49% 37 35 1 1 3 3 33 31 4 4 24 38 12 12 20 18

Pass‐by rate of 29% for Weekday AM PH, 35% for Weekday PM PH, and 38% for Saturday Midday PH.  26% pass‐by rate assumed for Weekday Daily and Saturday Daily

Total Total New Total New
Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT

1502 0 1502 751 751 11 11 60 60 680 680 116 116 214 1034 107 107 517 517
94 0 94 54 40 0 0 4 2 50 38 6 6 10 72 5 5 43 29
158 0 158 72 86 0 0 5 8 67 78 22 22 24 90 12 12 38 52
1144 0 1144 572 572 8 8 46 46 518 518 56 56 188 828 94 94 414 414
170 0 170 87 83 2 1 7 7 78 75 12 12 38 105 19 19 54 51

In Out In Out In Out In Out In Out In Out In Out
4706 50% 50% 2353 2353 34 34 189 189 2130 2130 296 296 998 3048 499 499 1524 1524
320 58% 42% 185 135 2 1 14 9 169 125 8 8 58 243 29 29 146 97
444 50% 50% 223 221 2 0 17 18 204 203 48 48 82 264 41 41 132 132
4726 50% 50% 2363 2363 36 36 189 189 2138 2138 196 196 1172 3090 586 586 1545 1545
510 53% 47% 268 242 5 3 21 19 242 220 26 26 126 324 63 63 174 150

#  Passby Trips # Primary Trips% Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only Multi-Use

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Total Trips
LOT 5 TOTALS

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM Peak Hour 
Weekday PM Peak Hour 
Saturday Daily
Saturday Midday Peak Hour

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Total Autos Only TripsTotal Multi-Use Trips Total New     
Pass-by Trips

Total New 
Primary Trips

Total Pass-by Trips Total Primary Trips

Multi-Use #  Passby Trips # Primary Trips

Lot 6, Lot 3, Lot 4, & Lot 5
Total 
Trips % In % Out

Total New Trips Total Transit Tripsotal Walk / Bicycle Trip

Multi-Use #  Passby Trips # Primary Trips

2,702 SF Drive-In Bank (ITE LUC 912)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Multi-Use #  Passby Trips # Primary Trips

13,814 SF Retail (ITE LUC 826)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Walk / Bicycle Trips Autos Only Multi-Use #  Passby Trips # Primary Trips

17,274 SF Office (ITE LUC 710)

Lot 5

45-Unit Residential Apartments (ITE LUC 220)

Total Trips % Distribution # New Trips Transit Trips



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 220 Apartment

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 45
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 6.65 * (X)   
T = 6.65 * 45.00   
T = 300      vehicle trips

with 50% entering ( 150      vpd) and with 50% exiting ( 150      vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 45.00   
T = 22        vehicle trips

with 20% entering ( 4          vpd) and with 80% exiting ( 18        vpd)

WEEKDAY EVENING PEAK HOUR
T = 0.62 * (X)   
T = 0.62 * 45.00   
T = 28        vehicle trips

with 65% entering ( 18        vpd) and with 35% exiting ( 10        vpd)

AVERAGE SATURDAY DAILY
T = 6.39 * (X)   
T = 6.39 * 45.00   
T = 288      vehicle trips

with 50% entering ( 144      vpd) and with 50% exiting ( 144      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.52 * (X)   
T = 0.52 * 45.00   
T = 24        vehicle trips

with 50% entering ( 12        vpd) and with 50% exiting ( 12        vpd)

AVERAGE SUNDAY DAILY
T = 5.86 * (X)   
T = 5.86 * 45.00   
T = 264      vehicle trips

with 50% entering ( 132      vpd) and with 50% exiting ( 132      vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 45.00   
T = 22        vehicle trips

with 50% entering ( 11        vpd) and with 50% exiting ( 11        vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: November 17, 2016
Analyst: Eric R. Paquette, E.I.T.

T0666_Trip Generation Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 710 General Office Building

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 17.274
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 11.03 * (X)   
T = 11.03 * 17.27   
T = 190      vehicle trips

with 50% entering ( 95        vpd) and with 50% exiting ( 95        vpd)

WEEKDAY MORNING PEAK HOUR
T = 1.56 * (X)   
T = 1.56 * 17.27   
T = 26        vehicle trips

with 88% entering ( 23        vpd) and with 12% exiting ( 3          vpd)

WEEKDAY EVENING PEAK HOUR
T = 1.49 * (X)   
T = 1.49 * 17.27   
T = 26        vehicle trips

with 17% entering ( 4          vpd) and with 83% exiting ( 22        vpd)

AVERAGE SATURDAY DAILY
T = 2.46 * (X)   
T = 2.46 * 17.27   
T = 42        vehicle trips

with 50% entering ( 21        vpd) and with 50% exiting ( 21        vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.43 * (X)   
T = 0.43 * 17.27   
T = 8          vehicle trips

with 54% entering ( 4          vpd) and with 46% exiting ( 4          vpd)

AVERAGE SUNDAY DAILY
T = 1.05 * (X)   
T = 1.05 * 17.27   
T = 18        vehicle trips

with 50% entering ( 9          vpd) and with 50% exiting ( 9          vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.16 * (X)   
T = 0.16 * 17.27   
T = 2          vehicle trips

with 58% entering ( 1          vpd) and with 42% exiting ( 1          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: November 17, 2016
Analyst: Eric R. Paquette, E.I.T.

T0666_Trip Generation Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 820 Shopping Center

Average Vehicle Trips Ends vs: 1000 SF Gross Leasable Area
Independent Variable (X): 13.814
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 42.70 * (X)   
T = 42.70 * 13.81   
T = 590      vehicle trips

with 50% entering ( 295      vpd) and with 50% exiting ( 295      vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.96 * (X)   
T = 0.96 * 13.81   
T = 14        vehicle trips

with 62% entering ( 9          vpd) and with 38% exiting ( 5          vpd)

WEEKDAY EVENING PEAK HOUR
T = 3.71 * (X)   
T = 3.71 * 13.81   
T = 52        vehicle trips

with 48% entering ( 25        vpd) and with 52% exiting ( 27        vpd)

AVERAGE SATURDAY DAILY
T = 49.97 * (X)   
T = 49.97 * 13.81   
T = 690      vehicle trips

with 50% entering ( 345      vpd) and with 50% exiting ( 345      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 4.82 * (X)   
T = 4.82 * 13.81   
T = 66        vehicle trips

with 52% entering ( 34        vpd) and with 48% exiting ( 32        vpd)

AVERAGE SUNDAY DAILY
T = 25.24 * (X)   
T = 25.24 * 13.81   
T = 348      vehicle trips

with 50% entering ( 174      vpd) and with 50% exiting ( 174      vpd)

SUNDAY MIDDAY PEAK HOUR
T = 3.12 * (X)   
T = 3.12 * 13.81   
T = 44        vehicle trips

with 49% entering ( 22        vpd) and with 51% exiting ( 22        vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: November 17, 2016
Analyst: Eric R. Paquette, E.I.T.

T0666_Trip Generation Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 826 Specialty Retail Center

Average Vehicle Trips Ends vs: 1000 SF Gross Leasable Area
Independent Variable (X): 13.814
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 44.32 * (X)   
T = 44.32 * 13.81   
T = 612      vehicle trips

with 50% entering ( 306      vpd) and with 50% exiting ( 306      vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 13.81   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

WEEKDAY EVENING PEAK HOUR
T = 2.71 * (X)   
T = 2.71 * 13.81   
T = 38        vehicle trips

with 44% entering ( 17        vpd) and with 56% exiting ( 21        vpd)

AVERAGE SATURDAY DAILY
T = 42.04 * (X)   
T = 42.04 * 13.81   
T = 580      vehicle trips

with 50% entering ( 290      vpd) and with 50% exiting ( 290      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 13.81   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

AVERAGE SUNDAY DAILY
T = 20.43 * (X)   
T = 20.43 * 13.81   
T = 282      vehicle trips

with 50% entering ( 141      vpd) and with 50% exiting ( 141      vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 13.81   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: November 17, 2016
Analyst: Eric R. Paquette, E.I.T.
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Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 912 Drive-In Bank

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 2.702
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 148.15 * (X)   
T = 148.15 * 2.70   
T = 400      vehicle trips

with 50% entering ( 200      vpd) and with 50% exiting ( 200      vpd)

WEEKDAY MORNING PEAK HOUR
T = 12.08 * (X)   
T = 12.08 * 2.70   
T = 32        vehicle trips

with 57% entering ( 18        vpd) and with 43% exiting ( 14        vpd)

WEEKDAY EVENING PEAK HOUR
T = 24.30 * (X)   
T = 24.30 * 2.70   
T = 66        vehicle trips

with 50% entering ( 33        vpd) and with 50% exiting ( 33        vpd)

AVERAGE SATURDAY DAILY
T = 86.32 * (X)   
T = 86.32 * 2.70   
T = 234      vehicle trips

with 50% entering ( 117      vpd) and with 50% exiting ( 117      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 26.31 * (X)   
T = 26.31 * 2.70   
T = 72        vehicle trips

with 51% entering ( 37        vpd) and with 49% exiting ( 35        vpd)

AVERAGE SUNDAY DAILY
T = 31.90 * (X)   
T = 31.90 * 2.70   
T = 86        vehicle trips

with 50% entering ( 43        vpd) and with 50% exiting ( 43        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 4.78 * (X)   
T = 4.78 * 2.70   
T = 12        vehicle trips

with 50% entering ( 6          vpd) and with 50% exiting ( 6          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: November 17, 2016
Analyst: Eric R. Paquette, E.I.T.
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Units: 19 Units Residential
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
126 126 50% 50% 63 63 1 1 5 5 57 57 8 8 0 108 0 0 54 54
10 10 20% 80% 2 8 0 0 0 1 2 7 0 0 0 10 0 0 2 8
12 12 65% 35% 8 4 0 0 1 0 7 4 2 0 0 10 0 0 6 4
122 122 50% 50% 61 61 1 1 5 5 55 55 6 6 0 108 0 0 54 54
10 10 50% 50% 5 5 0 0 0 0 5 5 0 0 0 10 0 0 5 5

Units: 3.31 KSF Office
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
36 36 50% 50% 18 18 0 0 1 1 17 17 2 2 0 32 0 0 16 16
6 6 88% 12% 5 1 0 0 0 0 5 1 0 0 0 6 0 0 5 1
4 4 17% 83% 1 3 0 0 0 0 1 3 0 0 0 4 0 0 1 3
8 8 50% 50% 4 4 0 0 0 0 4 4 0 0 0 8 0 0 4 4
2 2 54% 46% 1 1 0 0 0 0 1 1 0 0 0 2 0 0 1 1

Units: 3.31 KSF Retail
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
146 146 50% 50% 73 73 1 1 6 6 66 66 9 9 32 94 16 16 47 47
4 4 62% 38% 2 2 0 0 0 0 2 2 0 0 2 2 1 1 1 1
8 8 44% 56% 4 4 0 0 0 0 4 4 1 1 2 4 1 1 2 2

140 140 50% 50% 70 70 1 1 6 6 63 63 7 7 32 92 16 16 46 46
16 16 52% 48% 8 8 0 0 1 1 7 7 1 1 4 10 2 2 5 5

Pass‐by rate of 34% for Weekday PM PH, 26% for all other periods.

Units: 4.95 KSF Restaurant
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
630 630 50% 50% 315 315 5 5 25 25 285 285 40 40 232 308 116 116 154 154
54 54 55% 45% 30 24 0 0 2 2 28 22 2 1 22 29 11 11 17 12
48 48 60% 40% 29 19 0 0 2 2 27 17 6 4 16 22 8 8 15 7
784 784 50% 50% 392 392 6 6 31 31 355 355 39 39 298 396 149 149 198 198

Saturday Midday PH 70 70 53% 47% 37 33 1 0 3 3 33 30 3 3 28 35 14 14 19 16
Trip generation rates for Weekday AM PH and Saturday Midday PH sourced from ITE LUC 820.
Pass‐by rate of 43% for all periods.

Total Total New Total New
Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT

938 0 938 469 469 7 7 37 37 425 425 59 59 264 542 132 132 271 271
74 0 74 39 35 0 0 2 3 37 32 2 1 24 47 12 12 25 22
72 0 72 42 30 0 0 3 2 39 28 9 5 18 40 9 9 24 16

1054 0 1054 527 527 8 8 42 42 477 477 52 52 330 604 165 165 302 302
98 0 98 51 47 1 0 4 4 46 43 4 4 32 57 16 16 30 27

In Out In Out In Out In Out In Out In Out In Out
4142 50% 50% 2071 2071 30 30 166 166 1875 1875 239 239 1048 2556 524 524 1278 1278
300 57% 43% 170 130 2 1 12 10 156 119 4 3 72 218 36 36 128 90
358 54% 46% 193 165 2 0 15 12 176 153 35 31 76 214 38 38 118 96
4636 50% 50% 2318 2318 36 36 185 185 2097 2097 192 192 1314 2866 657 657 1433 1433
438 53% 47% 232 206 4 2 18 16 210 188 18 18 120 276 60 60 150 126Saturday Midday Peak Hour

Total Autos Only TripsTotal Multi-Use Trips Total New Pass-
by Trips

Total New 
Primary Trips

Total Pass-by Trips Total Primary TripsTotal 
Trips % In % Out

Total New Trips Total Transit Tripsotal Walk / Bicycle Trip

Walk / Bicycle Trips Autos Only Multi-Use #  Passby Trips # Primary Trips

Weekday Daily

Weekday Daily
Weekday AM Peak Hour 
Weekday PM Peak Hour 
Saturday Daily

Trip generation rates f

LOT 5 TOTALS
Total Trips % Distribution

Lot 6, Lot 3, Lot 4, & Lot 5

Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday AM PH

# New Trips Transit Trips

Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily

Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH

Multi-Use #  Passby Trips # Primary Trips

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH

Multi-Use #  Passby Trips # Primary Trips

4,954 SF Restaurant (ITE LUC 932)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Multi-Use #  Passby Trips # Primary Trips

3,308 SF Retail (ITE LUC 826)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Walk / Bicycle Trips Autos Only Multi-Use #  Passby Trips # Primary Trips

3,308 SF Office (ITE LUC 710)

Lot 5 (Half Office / Half Retail)

19-Unit Residential Apartments (ITE LUC 220)

Total Trips % Distribution # New Trips Transit Trips



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 220 Apartment

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 19
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 6.65 * (X)   
T = 6.65 * 19.00   
T = 126      vehicle trips

with 50% entering ( 63        vpd) and with 50% exiting ( 63        vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 19.00   
T = 10        vehicle trips

with 20% entering ( 2          vpd) and with 80% exiting ( 8          vpd)

WEEKDAY EVENING PEAK HOUR
T = 0.62 * (X)   
T = 0.62 * 19.00   
T = 12        vehicle trips

with 65% entering ( 8          vpd) and with 35% exiting ( 4          vpd)

AVERAGE SATURDAY DAILY
T = 6.39 * (X)   
T = 6.39 * 19.00   
T = 122      vehicle trips

with 50% entering ( 61        vpd) and with 50% exiting ( 61        vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.52 * (X)   
T = 0.52 * 19.00   
T = 10        vehicle trips

with 50% entering ( 5          vpd) and with 50% exiting ( 5          vpd)

AVERAGE SUNDAY DAILY
T = 5.86 * (X)   
T = 5.86 * 19.00   
T = 112      vehicle trips

with 50% entering ( 56        vpd) and with 50% exiting ( 56        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 19.00   
T = 10        vehicle trips

with 50% entering ( 5          vpd) and with 50% exiting ( 5          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI
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Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 710 General Office Building

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 3.308
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 11.03 * (X)   
T = 11.03 * 3.31   
T = 36        vehicle trips

with 50% entering ( 18        vpd) and with 50% exiting ( 18        vpd)

WEEKDAY MORNING PEAK HOUR
T = 1.56 * (X)   
T = 1.56 * 3.31   
T = 6          vehicle trips

with 88% entering ( 5          vpd) and with 12% exiting ( 1          vpd)

WEEKDAY EVENING PEAK HOUR
T = 1.49 * (X)   
T = 1.49 * 3.31   
T = 4          vehicle trips

with 17% entering ( 1          vpd) and with 83% exiting ( 3          vpd)

AVERAGE SATURDAY DAILY
T = 2.46 * (X)   
T = 2.46 * 3.31   
T = 8          vehicle trips

with 50% entering ( 4          vpd) and with 50% exiting ( 4          vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.43 * (X)   
T = 0.43 * 3.31   
T = 2          vehicle trips

with 54% entering ( 1          vpd) and with 46% exiting ( 1          vpd)

AVERAGE SUNDAY DAILY
T = 1.05 * (X)   
T = 1.05 * 3.31   
T = 4          vehicle trips

with 50% entering ( 2          vpd) and with 50% exiting ( 2          vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.16 * (X)   
T = 0.16 * 3.31   
T = -       vehicle trips

with 58% entering ( -       vpd) and with 42% exiting ( -       vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates half and half Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 820 Shopping Center

Average Vehicle Trips Ends vs: 1000 SF Gross Leasable Area
Independent Variable (X): 3.308
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 42.70 * (X)   
T = 42.70 * 3.31   
T = 142      vehicle trips

with 50% entering ( 71        vpd) and with 50% exiting ( 71        vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.96 * (X)   
T = 0.96 * 3.31   
T = 4          vehicle trips

with 62% entering ( 2          vpd) and with 38% exiting ( 2          vpd)

WEEKDAY EVENING PEAK HOUR
T = 3.71 * (X)   
T = 3.71 * 3.31   
T = 12        vehicle trips

with 48% entering ( 6          vpd) and with 52% exiting ( 6          vpd)

AVERAGE SATURDAY DAILY
T = 49.97 * (X)   
T = 49.97 * 3.31   
T = 166      vehicle trips

with 50% entering ( 83        vpd) and with 50% exiting ( 83        vpd)

SATURDAY MIDDAY PEAK HOUR
T = 4.82 * (X)   
T = 4.82 * 3.31   
T = 16        vehicle trips

with 52% entering ( 8          vpd) and with 48% exiting ( 8          vpd)

AVERAGE SUNDAY DAILY
T = 25.24 * (X)   
T = 25.24 * 3.31   
T = 84        vehicle trips

with 50% entering ( 42        vpd) and with 50% exiting ( 42        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 3.12 * (X)   
T = 3.12 * 3.31   
T = 10        vehicle trips

with 49% entering ( 5          vpd) and with 51% exiting ( 5          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates half and half Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 826 Specialty Retail Center

Average Vehicle Trips Ends vs: 1000 SF Gross Leasable Area
Independent Variable (X): 3.308
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 44.32 * (X)   
T = 44.32 * 3.31   
T = 146      vehicle trips

with 50% entering ( 73        vpd) and with 50% exiting ( 73        vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 3.31   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

WEEKDAY EVENING PEAK HOUR
T = 2.71 * (X)   
T = 2.71 * 3.31   
T = 8          vehicle trips

with 44% entering ( 4          vpd) and with 56% exiting ( 4          vpd)

AVERAGE SATURDAY DAILY
T = 42.04 * (X)   
T = 42.04 * 3.31   
T = 140      vehicle trips

with 50% entering ( 70        vpd) and with 50% exiting ( 70        vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 3.31   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

AVERAGE SUNDAY DAILY
T = 20.43 * (X)   
T = 20.43 * 3.31   
T = 68        vehicle trips

with 50% entering ( 34        vpd) and with 50% exiting ( 34        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 3.31   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates half and half Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 932 High-Turnover (Sit-Down) Restaurant

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 4.954
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 127.15 * (X)   
T = 127.15 * 4.95   
T = 630      vehicle trips

with 50% entering ( 315      vpd) and with 50% exiting ( 315      vpd)

WEEKDAY MORNING PEAK HOUR
T = 10.81 * (X)   
T = 10.81 * 4.95   
T = 54        vehicle trips

with 55% entering ( 30        vpd) and with 45% exiting ( 24        vpd)

WEEKDAY EVENING PEAK HOUR
T = 9.85 * (X)   
T = 9.85 * 4.95   
T = 48        vehicle trips

with 60% entering ( 29        vpd) and with 40% exiting ( 19        vpd)

AVERAGE SATURDAY DAILY
T = 158.37 * (X)   
T = 158.37 * 4.95   
T = 784      vehicle trips

with 50% entering ( 392      vpd) and with 50% exiting ( 392      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 14.07 * (X)   
T = 14.07 * 4.95   
T = 70        vehicle trips

with 53% entering ( 37        vpd) and with 47% exiting ( 33        vpd)

AVERAGE SUNDAY DAILY
T = 131.84 * (X)   
T = 131.84 * 4.95   
T = 654      vehicle trips

with 50% entering ( 327      vpd) and with 50% exiting ( 327      vpd)

SUNDAY MIDDAY PEAK HOUR
T = 18.46 * (X)   
T = 18.46 * 4.95   
T = 92        vehicle trips

with 55% entering ( 51        vpd) and with 45% exiting ( 41        vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates half and half Sheet 1 of 1



Units: 19 Units Residential
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
126 126 50% 50% 63 63 1 1 5 5 57 57 8 8 0 108 0 0 54 54
10 10 20% 80% 2 8 0 0 0 1 2 7 0 0 0 10 0 0 2 8
12 12 65% 35% 8 4 0 0 1 0 7 4 2 0 0 10 0 0 6 4
122 122 50% 50% 61 61 1 1 5 5 55 55 6 6 0 108 0 0 54 54
10 10 50% 50% 5 5 0 0 0 0 5 5 0 0 0 10 0 0 5 5

Units: 6.62 KSF Office
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
72 72 50% 50% 36 36 1 1 3 3 32 32 4 4 0 62 0 0 31 31
10 10 88% 12% 9 1 0 0 1 0 8 1 0 0 0 10 0 0 9 1
10 10 17% 83% 2 8 0 0 0 1 2 7 0 2 0 8 0 0 2 6
16 16 50% 50% 8 8 0 0 1 1 7 7 0 0 0 16 0 0 8 8

Saturday Midday PH 2 2 54% 46% 1 1 0 0 0 0 1 1 0 0 0 2 0 0 1 1

Units: 0.00 KSF Retail
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
0 0 50% 50% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 62% 38% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 44% 56% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 50% 50% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 52% 48% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trip generation rates for Weekday AM PH and Saturday Midday PH sourced from ITE LUC 820.
Pass‐by rate of 34% for Weekday PM PH, 26% for all other periods.

Units: 4.95 KSF Restaurant
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
630 630 50% 50% 315 315 5 5 25 25 285 285 40 40 232 308 116 116 154 154
54 54 55% 45% 30 24 0 0 2 2 28 22 2 1 22 29 11 11 17 12
48 48 60% 40% 29 19 0 0 2 2 27 17 6 4 16 22 8 8 15 7
784 784 50% 50% 392 392 6 6 31 31 355 355 39 39 298 396 149 149 198 198
70 70 53% 47% 37 33 1 0 3 3 33 30 3 3 28 35 14 14 19 16

Trip generation rates for Weekday AM PH and Saturday Midday PH sourced from ITE LUC 820.
Pass‐by rate of 43% for all periods.

Total Total New Total New
Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT

828 0 828 414 414 7 7 33 33 374 374 52 52 232 478 116 116 239 239
74 0 74 41 33 0 0 3 3 38 30 2 1 22 49 11 11 28 21
70 0 70 39 31 0 0 3 3 36 28 8 6 16 40 8 8 23 17
922 0 922 461 461 7 7 37 37 417 417 45 45 298 520 149 149 260 260
82 0 82 43 39 1 0 3 3 39 36 3 3 28 47 14 14 25 22

In Out In Out In Out In Out In Out In Out In Out
4032 50% 50% 2016 2016 30 30 162 162 1824 1824 232 232 1016 2492 508 508 1246 1246
300 57% 43% 172 128 2 1 13 10 157 117 4 3 70 220 35 35 131 89
356 53% 47% 190 166 2 0 15 13 173 153 34 32 74 214 37 37 117 97
4504 50% 50% 2252 2252 35 35 180 180 2037 2037 185 185 1282 2782 641 641 1391 1391
422 53% 47% 224 198 4 2 17 15 203 181 17 17 116 266 58 58 145 121

Weekday PM Peak Hour 
Saturday Daily
Saturday Midday Peak Hour

Total New     
Pass-by Trips

Total New 
Primary Trips

Total Pass-by Trips Total Primary Trips

Weekday Daily
Weekday AM Peak Hour 

% Out
Total New Trips Total Transit Tripsotal Walk / Bicycle TripTotal Autos Only TripsTotal Multi-Use Trips

Weekday PM PH
Saturday Daily
Saturday Midday PH

Lot 6, Lot 3, Lot 4, & Lot 5
Total 
Trips % In

Autos Only Multi-Use #  Passby Trips # Primary Trips

Weekday Daily
Weekday AM PH

LOT 5 TOTALS
Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Multi-Use #  Passby Trips # Primary Trips

Weekday Daily
Weekday AM PH
Weekday PM PH

Multi-Use #  Passby Trips # Primary Trips

4,954 SF Restaurant (ITE LUC 932)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Multi-Use #  Passby Trips # Primary Trips

0SF Retail (ITE LUC 826)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Walk / Bicycle Trips Autos Only Multi-Use #  Passby Trips # Primary Trips

6,615 SF Office (ITE LUC 710)

Lot 5 All Office

19-Unit Residential Apartments (ITE LUC 220)

Total Trips % Distribution # New Trips Transit Trips



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 220 Apartment

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 19
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 6.65 * (X)   
T = 6.65 * 19.00   
T = 126      vehicle trips

with 50% entering ( 63        vpd) and with 50% exiting ( 63        vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 19.00   
T = 10        vehicle trips

with 20% entering ( 2          vpd) and with 80% exiting ( 8          vpd)

WEEKDAY EVENING PEAK HOUR
T = 0.62 * (X)   
T = 0.62 * 19.00   
T = 12        vehicle trips

with 65% entering ( 8          vpd) and with 35% exiting ( 4          vpd)

AVERAGE SATURDAY DAILY
T = 6.39 * (X)   
T = 6.39 * 19.00   
T = 122      vehicle trips

with 50% entering ( 61        vpd) and with 50% exiting ( 61        vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.52 * (X)   
T = 0.52 * 19.00   
T = 10        vehicle trips

with 50% entering ( 5          vpd) and with 50% exiting ( 5          vpd)

AVERAGE SUNDAY DAILY
T = 5.86 * (X)   
T = 5.86 * 19.00   
T = 112      vehicle trips

with 50% entering ( 56        vpd) and with 50% exiting ( 56        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 19.00   
T = 10        vehicle trips

with 50% entering ( 5          vpd) and with 50% exiting ( 5          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates all office Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 710 General Office Building

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 6.615
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 11.03 * (X)   
T = 11.03 * 6.62   
T = 72        vehicle trips

with 50% entering ( 36        vpd) and with 50% exiting ( 36        vpd)

WEEKDAY MORNING PEAK HOUR
T = 1.56 * (X)   
T = 1.56 * 6.62   
T = 10        vehicle trips

with 88% entering ( 9          vpd) and with 12% exiting ( 1          vpd)

WEEKDAY EVENING PEAK HOUR
T = 1.49 * (X)   
T = 1.49 * 6.62   
T = 10        vehicle trips

with 17% entering ( 2          vpd) and with 83% exiting ( 8          vpd)

AVERAGE SATURDAY DAILY
T = 2.46 * (X)   
T = 2.46 * 6.62   
T = 16        vehicle trips

with 50% entering ( 8          vpd) and with 50% exiting ( 8          vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.43 * (X)   
T = 0.43 * 6.62   
T = 2          vehicle trips

with 54% entering ( 1          vpd) and with 46% exiting ( 1          vpd)

AVERAGE SUNDAY DAILY
T = 1.05 * (X)   
T = 1.05 * 6.62   
T = 6          vehicle trips

with 50% entering ( 3          vpd) and with 50% exiting ( 3          vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.16 * (X)   
T = 0.16 * 6.62   
T = 2          vehicle trips

with 58% entering ( 1          vpd) and with 42% exiting ( 1          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates all office Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 932 High-Turnover (Sit-Down) Restaurant

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 4.954
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 127.15 * (X)   
T = 127.15 * 4.95   
T = 630      vehicle trips

with 50% entering ( 315      vpd) and with 50% exiting ( 315      vpd)

WEEKDAY MORNING PEAK HOUR
T = 10.81 * (X)   
T = 10.81 * 4.95   
T = 54        vehicle trips

with 55% entering ( 30        vpd) and with 45% exiting ( 24        vpd)

WEEKDAY EVENING PEAK HOUR
T = 9.85 * (X)   
T = 9.85 * 4.95   
T = 48        vehicle trips

with 60% entering ( 29        vpd) and with 40% exiting ( 19        vpd)

AVERAGE SATURDAY DAILY
T = 158.37 * (X)   
T = 158.37 * 4.95   
T = 784      vehicle trips

with 50% entering ( 392      vpd) and with 50% exiting ( 392      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 14.07 * (X)   
T = 14.07 * 4.95   
T = 70        vehicle trips

with 53% entering ( 37        vpd) and with 47% exiting ( 33        vpd)

AVERAGE SUNDAY DAILY
T = 131.84 * (X)   
T = 131.84 * 4.95   
T = 654      vehicle trips

with 50% entering ( 327      vpd) and with 50% exiting ( 327      vpd)

SUNDAY MIDDAY PEAK HOUR
T = 18.46 * (X)   
T = 18.46 * 4.95   
T = 92        vehicle trips

with 55% entering ( 51        vpd) and with 45% exiting ( 41        vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates half and half Sheet 1 of 1



Units: 19 Units Residential
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
126 126 50% 50% 63 63 1 1 5 5 57 57 8 8 0 108 0 0 54 54
10 10 20% 80% 2 8 0 0 0 1 2 7 0 0 0 10 0 0 2 8
12 12 65% 35% 8 4 0 0 1 0 7 4 2 0 0 10 0 0 6 4
122 122 50% 50% 61 61 1 1 5 5 55 55 6 6 0 108 0 0 54 54
10 10 50% 50% 5 5 0 0 0 0 5 5 0 0 0 10 0 0 5 5

Units: 0.00 KSF Office
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
0 0 50% 50% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 88% 12% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 17% 83% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 50% 50% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 54% 46% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Units: 6.62 KSF Retail
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
294 294 50% 50% 147 147 2 2 12 12 133 133 19 19 66 186 33 33 93 93
6 6 62% 38% 4 2 0 0 0 0 4 2 0 0 2 4 1 1 3 1
18 18 44% 56% 8 10 0 0 1 1 7 9 1 2 6 9 3 3 4 5
278 278 50% 50% 139 139 2 2 11 11 126 126 14 14 64 182 32 32 91 91
32 32 52% 48% 17 15 0 0 1 1 16 14 2 1 8 21 4 4 11 10

Trip generation rates for Weekday AM PH and Saturday Midday PH sourced from ITE LUC 820.
Pass‐by rate of 34% for Weekday PM PH, 26% for all other periods.

Units: 4.95 KSF Restaurant
Total Total New Total New

Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT
630 630 50% 50% 315 315 5 5 25 25 285 285 40 40 232 308 116 116 154 154
54 54 55% 45% 30 24 0 0 2 2 28 22 2 1 22 29 11 11 17 12
48 48 60% 40% 29 19 0 0 2 2 27 17 6 4 16 22 8 8 15 7
784 784 50% 50% 392 392 6 6 31 31 355 355 39 39 298 396 149 149 198 198
70 70 53% 47% 37 33 1 0 3 3 33 30 3 3 28 35 14 14 19 16

Trip generation rates for Weekday AM PH and Saturday Midday PH sourced from ITE LUC 820.
Pass‐by rate of 43% for all periods.

Total Total New Total New
Avg. Rates Fitted Curve New Trips IN OUT IN OUT IN OUT IN OUT IN OUT IN OUT Pass-by Trips Primary Trips IN OUT IN OUT

1050 0 1050 525 525 8 8 42 42 475 475 67 67 298 602 149 149 301 301
70 0 70 36 34 0 0 2 3 34 31 2 1 24 43 12 12 22 21
78 0 78 45 33 0 0 4 3 41 30 9 6 22 41 11 11 25 16

1184 0 1184 592 592 9 9 47 47 536 536 59 59 362 686 181 181 343 343
112 0 112 59 53 1 0 4 4 54 49 5 4 36 66 18 18 35 31

In Out In Out In Out In Out In Out In Out In Out
4254 50% 50% 2127 2127 31 30 171 171 1925 1925 247 247 1082 2616 541 541 1308 1308
296 56% 44% 167 129 2 1 12 10 153 118 4 3 72 214 36 36 125 89
364 54% 46% 196 168 2 0 16 13 178 155 35 32 80 215 40 40 119 96
4766 50% 50% 2383 2383 37 37 190 190 2156 2156 199 199 1346 2948 673 673 1474 1474
452 53% 47% 240 212 4 2 18 16 218 194 19 18 124 285 62 62 155 130Saturday Midday Peak Hour

Total Pass-by Trips Total Primary Trips

Weekday Daily
Weekday AM Peak Hour 
Weekday PM Peak Hour 
Saturday Daily

Total Transit Tripsotal Walk / Bicycle TripTotal Autos Only TripsTotal Multi-Use Trips Total New     
Pass-by Trips

Total New 
Primary Trips

Saturday Midday PH

Lot 6, Lot 3, Lot 4, & Lot 5
Total 
Trips % In % Out

Total New Trips

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Saturday Daily
Saturday Midday PH

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily
Saturday Midday PH

Multi-Use #  Passby Trips # Primary Trips

Weekday Daily
Weekday AM PH
Weekday PM PH

Multi-Use #  Passby Trips # Primary Trips

LOT 5 TOTALS
Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Multi-Use #  Passby Trips # Primary Trips

4,954 SF Restaurant (ITE LUC 932)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Multi-Use #  Passby Trips # Primary Trips

6,615SF Retail (ITE LUC 826)

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Total Trips % Distribution # New Trips Transit Trips Walk / Bicycle Trips Autos Only

Walk / Bicycle Trips Autos Only Multi-Use #  Passby Trips # Primary Trips

0 SF Office (ITE LUC 710)

Weekday Daily
Weekday AM PH
Weekday PM PH
Saturday Daily

Lot 5 All Retail

19-Unit Residential Apartments (ITE LUC 220)

Total Trips % Distribution # New Trips Transit Trips



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 220 Apartment

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 19
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 6.65 * (X)   
T = 6.65 * 19.00   
T = 126      vehicle trips

with 50% entering ( 63        vpd) and with 50% exiting ( 63        vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 19.00   
T = 10        vehicle trips

with 20% entering ( 2          vpd) and with 80% exiting ( 8          vpd)

WEEKDAY EVENING PEAK HOUR
T = 0.62 * (X)   
T = 0.62 * 19.00   
T = 12        vehicle trips

with 65% entering ( 8          vpd) and with 35% exiting ( 4          vpd)

AVERAGE SATURDAY DAILY
T = 6.39 * (X)   
T = 6.39 * 19.00   
T = 122      vehicle trips

with 50% entering ( 61        vpd) and with 50% exiting ( 61        vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.52 * (X)   
T = 0.52 * 19.00   
T = 10        vehicle trips

with 50% entering ( 5          vpd) and with 50% exiting ( 5          vpd)

AVERAGE SUNDAY DAILY
T = 5.86 * (X)   
T = 5.86 * 19.00   
T = 112      vehicle trips

with 50% entering ( 56        vpd) and with 50% exiting ( 56        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.51 * (X)   
T = 0.51 * 19.00   
T = 10        vehicle trips

with 50% entering ( 5          vpd) and with 50% exiting ( 5          vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates all office Sheet 1 of 1



Trip Generation Estimate

11/17/2016 - Revised By GP 8/19/2022
Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI
Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 820 Shopping Center

Average Vehicle Trips Ends vs: 1000 SF Gross Leasable Area
Independent Variable (X): 6.615
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 42.70 * (X)   
T = 42.70 * 6.62   
T = 282      vehicle trips

with 50% entering ( 141      vpd) and with 50% exiting ( 141      vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.96 * (X)   
T = 0.96 * 6.62   
T = 6          vehicle trips

with 62% entering ( 4          vpd) and with 38% exiting ( 2          vpd)

WEEKDAY EVENING PEAK HOUR
T = 3.71 * (X)   
T = 3.71 * 6.62   
T = 24        vehicle trips

with 48% entering ( 12        vpd) and with 52% exiting ( 12        vpd)

AVERAGE SATURDAY DAILY
T = 49.97 * (X)   
T = 49.97 * 6.62   
T = 330      vehicle trips

with 50% entering ( 165      vpd) and with 50% exiting ( 165      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 4.82 * (X)   
T = 4.82 * 6.62   
T = 32        vehicle trips

with 52% entering ( 17        vpd) and with 48% exiting ( 15        vpd)

AVERAGE SUNDAY DAILY
T = 25.24 * (X)   
T = 25.24 * 6.62   
T = 166      vehicle trips

with 50% entering ( 83        vpd) and with 50% exiting ( 83        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 3.12 * (X)   
T = 3.12 * 6.62   
T = 20        vehicle trips

with 49% entering ( 10        vpd) and with 51% exiting ( 10        vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date:
Analyst:

T0666_Trip Generation BP updates all retail Sheet 1 of 1



Trip Generation Estimate

11/17/2016 - Revised By GP 8/19/2022
Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI
Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 826 Specialty Retail Center

Average Vehicle Trips Ends vs: 1000 SF Gross Leasable Area
Independent Variable (X): 6.615
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 44.32 * (X)   
T = 44.32 * 6.62   
T = 294      vehicle trips

with 50% entering ( 147      vpd) and with 50% exiting ( 147      vpd)

WEEKDAY MORNING PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 6.62   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

WEEKDAY EVENING PEAK HOUR
T = 2.71 * (X)   
T = 2.71 * 6.62   
T = 18        vehicle trips

with 44% entering ( 8          vpd) and with 56% exiting ( 10        vpd)

AVERAGE SATURDAY DAILY
T = 42.04 * (X)   
T = 42.04 * 6.62   
T = 278      vehicle trips

with 50% entering ( 139      vpd) and with 50% exiting ( 139      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 6.62   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

AVERAGE SUNDAY DAILY
T = 20.43 * (X)   
T = 20.43 * 6.62   
T = 136      vehicle trips

with 50% entering ( 68        vpd) and with 50% exiting ( 68        vpd)

SUNDAY MIDDAY PEAK HOUR
T = 0.00 * (X)   
T = 0.00 * 6.62   
T = -       vehicle trips

with 50% entering ( -       vpd) and with 50% exiting ( -       vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date:
Analyst:

T0666_Trip Generation BP updates all retail Sheet 1 of 1



Trip Generation Estimate

Institute of Transportation Engineers - Trip Generation, 9th Edition

ITE Land Use Code (LUC): 932 High-Turnover (Sit-Down) Restaurant

Average Vehicle Trips Ends vs: 1000 SF Gross Floor Area
Independent Variable (X): 4.954
Curve Method: Average

AVERAGE WEEKDAY DAILY
T = 127.15 * (X)   
T = 127.15 * 4.95   
T = 630      vehicle trips

with 50% entering ( 315      vpd) and with 50% exiting ( 315      vpd)

WEEKDAY MORNING PEAK HOUR
T = 10.81 * (X)   
T = 10.81 * 4.95   
T = 54        vehicle trips

with 55% entering ( 30        vpd) and with 45% exiting ( 24        vpd)

WEEKDAY EVENING PEAK HOUR
T = 9.85 * (X)   
T = 9.85 * 4.95   
T = 48        vehicle trips

with 60% entering ( 29        vpd) and with 40% exiting ( 19        vpd)

AVERAGE SATURDAY DAILY
T = 158.37 * (X)   
T = 158.37 * 4.95   
T = 784      vehicle trips

with 50% entering ( 392      vpd) and with 50% exiting ( 392      vpd)

SATURDAY MIDDAY PEAK HOUR
T = 14.07 * (X)   
T = 14.07 * 4.95   
T = 70        vehicle trips

with 53% entering ( 37        vpd) and with 47% exiting ( 33        vpd)

AVERAGE SUNDAY DAILY
T = 131.84 * (X)   
T = 131.84 * 4.95   
T = 654      vehicle trips

with 50% entering ( 327      vpd) and with 50% exiting ( 327      vpd)

SUNDAY MIDDAY PEAK HOUR
T = 18.46 * (X)   
T = 18.46 * 4.95   
T = 92        vehicle trips

with 55% entering ( 51        vpd) and with 45% exiting ( 41        vpd)

Source:

Project: Deer Street Garage and Deer Street Associates
Date: 11/17/2016 - Revised By GP 8/19/2022
Analyst: Eric R. Paquette, E.I.T. Revised By Brad Pineau, EI

T0666_Trip Generation BP updates half and half Sheet 1 of 1
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EXECUTIVE SUMMARY 
 

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

(proposed) stormwater drainage patterns for the proposed building at 88 Maplewood Ave 

in Portsmouth, NH. The site is shown on the City of Portsmouth Assessor’s Tax Map 125 as 

Lot 17-3. The project proposes to replace the current building and associated parking lot. 

The total size of the lot together is 22,667 square-feet (0.520 acres).  The size of the total 

drainage area is 26,073 square-feet (0.599 acres). 

 

The site plans will provide for the future construction of a new building, with associated 

landscaping, utilities, and underground parking. The new building will be serviced by 

public water and sewer. The development has the potential to increase stormwater runoff 

to adjacent properties, and therefore must be designed in a manner to prevent that 

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

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

in peak runoff from the site as a result of this project.  

 

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

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

increase to comply with local ordinance. 
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INTRODUCTION / PROJECT DESCRIPTION 
This drainage report is designed to assist the owner, planning board, contractor, regulatory 

reviewer, and others in understanding the impact of the proposed development project on 

local surface water runoff and quality.  The project site is shown on the City of Portsmouth, 

NH Assessor’s Tax Map 125 as Lot 17-3.  Bounding the site to north is a railroad and then a 

cemetery. Bounding the site to east is Maplewood Ave. Bounding the site to south is Deer 

Street. Bounding the site to the west is an existing Banking facility with drive-up window. A 

vicinity map is included in the Appendix to this report. The existing building and associated 

parking lot will be demolished.  

This report includes information about the existing site and the proposed construction 

necessary to analyze stormwater runoff and to design any required mitigation.  The report 

includes maps of pre-development and post-development watersheds, subcatchment areas 

and calculations of runoff.  The report will provide a narrative of the stormwater runoff and 

describe numerically and graphically the surface water runoff patterns for this site.  

Proposed stormwater management and treatment structures and methods will also be 

described, as well as erosion and sediment control practices.  To fully understand the 

proposed site development the reader should also review a complete site plan set in 

addition to this report.  

 

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

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

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

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

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

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

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

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

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

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

and Developing Areas in New Hampshire.” 

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

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

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

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

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

topographic maps prepared by Ambit Engineering and field observations to confirm. 

 

 

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

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

made up of two soil types: 

Soil Symbol Soil Name and Slopes 

699 Urban land 

799 Urban land – Canton Complex (3-15% slopes) 

Canton complex is well drained with a stated depth to water table and restrictive feature 

of more than 80 inches. However, due to the primary urban fill component of the soil, as 

well as the proximity to North Mill Pond, the Hydrologic Soil Group will be assumed to be D. 

 

The physical characteristics of the site consist of flat (0-15%) grades that generally slope 

from the northeast to the southwest. Elevations on the site range from 12 to 15 feet above 

sea level. The existing site is developed and includes an existing building located in the 

center of the lot, with an asphalt parking lot to the north. Vegetation around the developed 

portion of the lot consists of established grasses. 

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

Map (FIRM) number 33015C0259F (effective date January 29, 2021), the project site is 
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located in Zone X and is determined to be outside of the 0.2% annual chance floodplain. A 

copy of the FIRM map is included in the Appendix. 

 

 

PRE-DEVELOPMENT DRAINAGE 
In the pre-development condition, the site has been analyzed as two watershed basins (E1 

and E2) based on localized topography and discharge location. Subcatchment E1 contains 

the southwesterly part of the lot and drains to the southwest. Subcatchment E2 contains a 

much smaller northeasterly part of the lot and drains north. Subcatchments E1 and E2 

drain to discharge points DP1 and DP2, respectively.  

The “Deer Street Outfall Drainage Evaluation” published October 17, 2018, raises concerns 

about the existing pipe to which both discharge points are currently connected. From the 

report: “Based on the evaluations described above, and in detail in the following report, we 

have concluded additional drainage capacity is needed now and in the future at the Deer 

Street Outfall.” The report estimates that the pipe nearest the site (from DMH 4980) will 

flow at capacity during the 10-year storm event, and several of the surrounding pipes in the 

drainage network will be surcharged. The possibility was raised that part of this flow be 

diverted through an additional outlet pipe through Maplewood Ave. Therefore, a 

stormwater design that diverts drainage toward the Maplewood Ave. drainage network 

would be advantageous toward such an outlet pipe, by easing the peak flow off of the 

existing infrastructure. 

 

Table 1: Pre-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin 

Area (SF) 

Tc 

(MIN) 

CN 10-Year 

Runoff (CFS) 

50-Year 

Runoff (CFS) 

To 

Design 

Point 

E1 23,085 5.0 94 4.14 6.39 DP1 
E2 2,987 5.0 87 0.48 0.78 DP2 
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POST-DEVELOPMENT DRAINAGE 
The proposed development has been designed to match the pre-development drainage 

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

been analyzed as three subcatchment basins, (P1, P1a and P2). Subcatchments P1 and P1a 

are related to the area of subcatchment E1, but are much smaller. Subcatchment P1a 

contains half the roof of the proposed building. Subcatchment P2 is related to the area of 

subcatchment E2, but now takes up about half the drainage area. Subcatchments P1 and P2 

drain to Discharge Points DP1 and DP2, respectively. Note that Subcatchment P2 drains 

toward Maplewood Ave., allowing for the easing of peak flow on the existing outlet pipe in 

the event of a new outlet pipe development, as discussed in the previous section. 

 

Table 2: Post-Development Watershed Basin Summary 

Watershed 

Basin ID 

Basin Area 

(SF) 

Tc (MIN) CN 10-Year 

Runoff 

(CFS) 

50-Year 

Runoff (CFS) 

Design 

Point 

P1 3,667 5.0 94 0.66 1.02 DP1 
P1a 9,126 5.0 98 1.69 2.56 DP1 
P2 13,280 5.0 97 2.44 3.72 DP2 

 

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

increases from 0.452 acres (75.58%) in the pre-development condition to 0.525 acres 

(87.77%) in the post-development condition. The project proposes the construction of a R-

Tank storage system on site, reducing the peak flow discharge from the site, as well as a 

downspout filter, providing treatment. 

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

developed flows for each design point. The comparison shows the reduced flows as a result 

of the R-Tank. Note the inclusion of Discharge Point 3 (DP3), representative of the net flows 

from DP1 and DP2. 
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Table 3: Pre-Development to Post-Development Comparison 
 

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

Design 

Point 

Pre Post Pre Post Pre Post Description 

DP1 2.63 1.30 4.14 2.20 6.39 3.44 West lot 

DP2 0.28 1.59 0.48 2.44 0.78 3.72 East lot 

DP3 2.91 2.82 4.62 4.62 7.18 7.15 Combined Flow 

 

Discharge Point 2 experiences a significant increase in peak discharge, however, the city 

infrastructure to be utilized by both discharge points are connected by the same drainage 

network, as shown by DP3. The net effect of both discharge points on the drainage network 

shows peak flows at or below existing levels. 

OFFSITE INFRASTRUCTURE CAPACITY 
Retention and routing of the stormwater to the City infrastructure is done on-site through 

the use of the R-Tank storage system, and has been designed as not to increase the peak 

flow rate to the local drainage system, therefore no impact to city infrastructure is 

anticipated.  

EROSION AND SEDIMENT CONTROL PRACTICES 

The erosion potential for this site as it exists is high due to the presence of loam areas that 

are highly erodible. During construction, the major potential for erosion is wind and 

stormwater runoff. The contractor will be required to inspect and maintain all necessary 

erosion control measures, as well as installing any additional measures as required. All 

erosion control practices shall conform to “The Stormwater Management and Erosion 

Control Handbook for Urban and Developing Areas in New Hampshire.” Some examples of 

erosion and sediment control measures to be utilized for this project during construction 

may include: 

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

• Filter baskets in catch basins 
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• Stabilized construction entrance at access point to the site 

• Temporary mulching and seeding for disturbed areas 

• Spraying water over disturbed areas to minimize wind erosion 

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

landscaping, and surfacing the access drives and parking areas with asphalt paving and 

other areas with impervious walkways.  

 

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

patterns to the greatest extent feasible. With the design of the R-Tank system, the post-

development runoff rates are reduced to below the pre-development runoff rates. The 

proposed downspout filter will provide treatment to part of the runoff. Erosion and 

sediment control practices will be implemented for both the temporary condition during 

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

impacts to downstream receptors or adjacent properties anticipated as a result of this 

project. Additionally, the separation of flows from the site will be advantageous in the event 

the City pursues an additional outlet pipe to North Mill Pond through Maplewood Ave. 
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Subcat Reach Pond Link
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Project Notes

Defined 5 rainfall events from output (37) IDF
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-yr Type II 24-hr Default 24.00 1 3.68 2
2 10-yr Type II 24-hr Default 24.00 1 5.59 2
3 25-yr Type II 24-hr Default 24.00 1 7.08 2
4 50-yr Type II 24-hr Default 24.00 1 8.48 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.146 80 >75% Grass cover, Good, HSG D  (E1, E2)
0.285 98 Paved parking, HSG D  (E1, E2)
0.167 98 Roofs, HSG D  (E1)
0.599 94 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.599 HSG D E1, E2
0.000 Other
0.599 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.146 0.000 0.146 >75% Grass cover, Good E1, E2
0.000 0.000 0.000 0.285 0.000 0.285 Paved parking E1, E2
0.000 0.000 0.000 0.167 0.000 0.167 Roofs E1
0.000 0.000 0.000 0.599 0.000 0.599 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=23,085 sf   80.32% Impervious   Runoff Depth>2.82"Subcatchment E1: DP1
   Tc=5.0 min   CN=94   Runoff=2.63 cfs  0.125 af

Runoff Area=2,987 sf   38.97% Impervious   Runoff Depth>2.18"Subcatchment E2: DP2
   Tc=5.0 min   CN=87   Runoff=0.28 cfs  0.012 af

  above 1,000.00 cfs   Inflow=2.91 cfs  0.137 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=2.91 cfs  0.137 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.137 af   Average Runoff Depth = 2.75"
24.42% Pervious = 0.146 ac     75.58% Impervious = 0.452 ac
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Summary for Subcatchment E1: DP1

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

Runoff = 2.63 cfs @ 11.95 hrs,  Volume= 0.125 af,  Depth> 2.82"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.68"

Area (sf) CN Description
11,260 98 Paved parking, HSG D

7,281 98 Roofs, HSG D
4,544 80 >75% Grass cover, Good, HSG D

23,085 94 Weighted Average
4,544 19.68% Pervious Area

18,541 80.32% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: DP2

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

Runoff = 0.28 cfs @ 11.95 hrs,  Volume= 0.012 af,  Depth> 2.18"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.68"

Area (sf) CN Description
1,164 98 Paved parking, HSG D
1,823 80 >75% Grass cover, Good, HSG D
2,987 87 Weighted Average
1,823 61.03% Pervious Area
1,164 38.97% Impervious Area

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

5.0 Direct Entry, 

Summary for Link DP3: 

Inflow Area = 0.599 ac, 75.58% Impervious,  Inflow Depth > 2.75"    for  2-yr event
Inflow = 2.91 cfs @ 11.95 hrs,  Volume= 0.137 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 2.91 cfs @ 11.95 hrs,  Volume= 0.137 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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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=23,085 sf   80.32% Impervious   Runoff Depth>4.57"Subcatchment E1: DP1
   Tc=5.0 min   CN=94   Runoff=4.14 cfs  0.202 af

Runoff Area=2,987 sf   38.97% Impervious   Runoff Depth>3.87"Subcatchment E2: DP2
   Tc=5.0 min   CN=87   Runoff=0.48 cfs  0.022 af

  above 1,000.00 cfs   Inflow=4.62 cfs  0.224 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=4.62 cfs  0.224 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.224 af   Average Runoff Depth = 4.49"
24.42% Pervious = 0.146 ac     75.58% Impervious = 0.452 ac
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Summary for Subcatchment E1: DP1

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

Runoff = 4.14 cfs @ 11.95 hrs,  Volume= 0.202 af,  Depth> 4.57"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.59"

Area (sf) CN Description
11,260 98 Paved parking, HSG D

7,281 98 Roofs, HSG D
4,544 80 >75% Grass cover, Good, HSG D

23,085 94 Weighted Average
4,544 19.68% Pervious Area

18,541 80.32% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: DP2

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

Runoff = 0.48 cfs @ 11.95 hrs,  Volume= 0.022 af,  Depth> 3.87"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.59"

Area (sf) CN Description
1,164 98 Paved parking, HSG D
1,823 80 >75% Grass cover, Good, HSG D
2,987 87 Weighted Average
1,823 61.03% Pervious Area
1,164 38.97% Impervious Area

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

5.0 Direct Entry, 

Summary for Link DP3: 

Inflow Area = 0.599 ac, 75.58% Impervious,  Inflow Depth > 4.49"    for  10-yr event
Inflow = 4.62 cfs @ 11.95 hrs,  Volume= 0.224 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 4.62 cfs @ 11.95 hrs,  Volume= 0.224 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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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=23,085 sf   80.32% Impervious   Runoff Depth>5.93"Subcatchment E1: DP1
   Tc=5.0 min   CN=94   Runoff=5.30 cfs  0.262 af

Runoff Area=2,987 sf   38.97% Impervious   Runoff Depth>5.21"Subcatchment E2: DP2
   Tc=5.0 min   CN=87   Runoff=0.64 cfs  0.030 af

  above 1,000.00 cfs   Inflow=5.94 cfs  0.291 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=5.94 cfs  0.291 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.291 af   Average Runoff Depth = 5.84"
24.42% Pervious = 0.146 ac     75.58% Impervious = 0.452 ac
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Summary for Subcatchment E1: DP1

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

Runoff = 5.30 cfs @ 11.95 hrs,  Volume= 0.262 af,  Depth> 5.93"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.08"

Area (sf) CN Description
11,260 98 Paved parking, HSG D

7,281 98 Roofs, HSG D
4,544 80 >75% Grass cover, Good, HSG D

23,085 94 Weighted Average
4,544 19.68% Pervious Area

18,541 80.32% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: DP2

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

Runoff = 0.64 cfs @ 11.95 hrs,  Volume= 0.030 af,  Depth> 5.21"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.08"

Area (sf) CN Description
1,164 98 Paved parking, HSG D
1,823 80 >75% Grass cover, Good, HSG D
2,987 87 Weighted Average
1,823 61.03% Pervious Area
1,164 38.97% Impervious Area

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

5.0 Direct Entry, 

Summary for Link DP3: 

Inflow Area = 0.599 ac, 75.58% Impervious,  Inflow Depth > 5.84"    for  25-yr event
Inflow = 5.94 cfs @ 11.95 hrs,  Volume= 0.291 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 5.94 cfs @ 11.95 hrs,  Volume= 0.291 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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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=23,085 sf   80.32% Impervious   Runoff Depth>7.20"Subcatchment E1: DP1
   Tc=5.0 min   CN=94   Runoff=6.39 cfs  0.318 af

Runoff Area=2,987 sf   38.97% Impervious   Runoff Depth>6.49"Subcatchment E2: DP2
   Tc=5.0 min   CN=87   Runoff=0.78 cfs  0.037 af

  above 1,000.00 cfs   Inflow=7.18 cfs  0.355 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=7.18 cfs  0.355 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.355 af   Average Runoff Depth = 7.12"
24.42% Pervious = 0.146 ac     75.58% Impervious = 0.452 ac
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Summary for Subcatchment E1: DP1

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

Runoff = 6.39 cfs @ 11.95 hrs,  Volume= 0.318 af,  Depth> 7.20"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.48"

Area (sf) CN Description
11,260 98 Paved parking, HSG D

7,281 98 Roofs, HSG D
4,544 80 >75% Grass cover, Good, HSG D

23,085 94 Weighted Average
4,544 19.68% Pervious Area

18,541 80.32% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment E2: DP2

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

Runoff = 0.78 cfs @ 11.95 hrs,  Volume= 0.037 af,  Depth> 6.49"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.48"

Area (sf) CN Description
1,164 98 Paved parking, HSG D
1,823 80 >75% Grass cover, Good, HSG D
2,987 87 Weighted Average
1,823 61.03% Pervious Area
1,164 38.97% Impervious Area

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

5.0 Direct Entry, 

Summary for Link DP3: 

Inflow Area = 0.599 ac, 75.58% Impervious,  Inflow Depth > 7.12"    for  50-yr event
Inflow = 7.18 cfs @ 11.95 hrs,  Volume= 0.355 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 7.18 cfs @ 11.95 hrs,  Volume= 0.355 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Project Notes

Defined 5 rainfall events from output (37) IDF
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-yr Type II 24-hr Default 24.00 1 3.68 2
2 10-yr Type II 24-hr Default 24.00 1 5.59 2
3 25-yr Type II 24-hr Default 24.00 1 7.08 2
4 50-yr Type II 24-hr Default 24.00 1 8.48 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.210 98   (P1a)
0.040 80 >75% Grass cover, Good, HSG D  (P1, P2)
0.170 98 Paved parking, HSG D  (P1, P2)
0.179 98 Roofs, HSG D  (P2)
0.599 97 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.389 HSG D P1, P2
0.210 Other P1a
0.599 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 0.210 0.210 P1a
0.000 0.000 0.000 0.040 0.000 0.040 >75% Grass cover, Good P1, P2
0.000 0.000 0.000 0.170 0.000 0.170 Paved parking P1, P2
0.000 0.000 0.000 0.179 0.000 0.179 Roofs P2
0.000 0.000 0.000 0.389 0.210 0.599 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 1P 0.00 -0.17 44.0 0.0039 0.013 0.0 12.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=3,667 sf   77.61% Impervious   Runoff Depth>2.82"Subcatchment P1: 
   Tc=5.0 min   CN=94   Runoff=0.42 cfs  0.020 af

Runoff Area=9,126 sf   100.00% Impervious   Runoff Depth>3.18"Subcatchment P1a: Roof
   Tc=5.0 min   CN=98   Runoff=1.10 cfs  0.056 af

Runoff Area=13,280 sf   93.07% Impervious   Runoff Depth>3.10"Subcatchment P2: DP2
   Tc=5.0 min   CN=97   Runoff=1.59 cfs  0.079 af

Peak Elev=1.93'  Storage=0.005 af   Inflow=1.10 cfs  0.056 afPond 1P: 
   Outflow=0.93 cfs  0.055 af

  above 1,000.00 cfs   Inflow=1.30 cfs  0.075 afLink DP1: 
   Primary=0.00 cfs  0.000 af   Secondary=1.30 cfs  0.075 af

  above 1,000.00 cfs   Inflow=2.82 cfs  0.154 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=2.82 cfs  0.154 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.154 af   Average Runoff Depth = 3.09"
6.68% Pervious = 0.040 ac     93.32% Impervious = 0.559 ac
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Summary for Subcatchment P1: 

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

Runoff = 0.42 cfs @ 11.95 hrs,  Volume= 0.020 af,  Depth> 2.82"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.68"

Area (sf) CN Description
821 80 >75% Grass cover, Good, HSG D

2,846 98 Paved parking, HSG D
3,667 94 Weighted Average

821 22.39% Pervious Area
2,846 77.61% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1a: Roof

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

Runoff = 1.10 cfs @ 11.95 hrs,  Volume= 0.056 af,  Depth> 3.18"
     Routed to Pond 1P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.68"

Area (sf) CN Description
* 9,126 98

9,126 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: DP2

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

Runoff = 1.59 cfs @ 11.95 hrs,  Volume= 0.079 af,  Depth> 3.10"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.68"
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Area (sf) CN Description
920 80 >75% Grass cover, Good, HSG D

4,542 98 Paved parking, HSG D
7,818 98 Roofs, HSG D

13,280 97 Weighted Average
920 6.93% Pervious Area

12,360 93.07% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1P: 

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.210 ac,100.00% Impervious,  Inflow Depth > 3.18"    for  2-yr event
Inflow = 1.10 cfs @ 11.95 hrs,  Volume= 0.056 af
Outflow = 0.93 cfs @ 12.00 hrs,  Volume= 0.055 af,  Atten= 16%,  Lag= 3.0 min
Primary = 0.93 cfs @ 12.00 hrs,  Volume= 0.055 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1.93' @ 12.00 hrs   Surf.Area= 0.004 ac   Storage= 0.005 af

Plug-Flow detention time= 3.8 min calculated for 0.055 af (100% of inflow)
Center-of-Mass det. time= 2.7 min ( 734.1 - 731.3 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 0.004 af 9.25'W x 18.07'L x 4.07'H Field A

0.016 af Overall - 0.005 af Embedded = 0.011 af  x 40.0% Voids
#2A 0.25' 0.005 af ACF R-Tank LD  2  x 24  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
24 Chambers in 4 Rows

0.009 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 12.0"  Round Culvert   

L= 44.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 0.00' / -0.17'   S= 0.0039 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 1.70' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Elev.  (feet)  1.70  3.50  3.50  4.00   
Width (feet)  0.20  0.20  4.00  4.00   

#3 Device 1 0.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=0.93 cfs @ 12.00 hrs  HW=1.92'   (Free Discharge)
1=Culvert  (Passes 0.93 cfs of 3.88 cfs potential flow)

2=Custom Weir/Orifice  (Weir Controls 0.07 cfs @ 1.55 fps)
3=Orifice/Grate  (Orifice Controls 0.86 cfs @ 6.31 fps)

Summary for Link DP1: 

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.17'

Inflow Area = 0.294 ac, 93.58% Impervious,  Inflow Depth > 3.07"    for  2-yr event
Inflow = 1.30 cfs @ 11.98 hrs,  Volume= 0.075 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
     Routed to Link DP3 : 
Secondary = 1.30 cfs @ 11.98 hrs,  Volume= 0.075 af
     Routed to Link DP3 : 

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: 

Inflow Area = 0.599 ac, 93.32% Impervious,  Inflow Depth > 3.09"    for  2-yr event
Inflow = 2.82 cfs @ 11.96 hrs,  Volume= 0.154 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 2.82 cfs @ 11.96 hrs,  Volume= 0.154 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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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=3,667 sf   77.61% Impervious   Runoff Depth>4.57"Subcatchment P1: 
   Tc=5.0 min   CN=94   Runoff=0.66 cfs  0.032 af

Runoff Area=9,126 sf   100.00% Impervious   Runoff Depth>4.90"Subcatchment P1a: Roof
   Tc=5.0 min   CN=98   Runoff=1.69 cfs  0.086 af

Runoff Area=13,280 sf   93.07% Impervious   Runoff Depth>4.83"Subcatchment P2: DP2
   Tc=5.0 min   CN=97   Runoff=2.44 cfs  0.123 af

Peak Elev=2.61'  Storage=0.006 af   Inflow=1.69 cfs  0.086 afPond 1P: 
   Outflow=1.58 cfs  0.085 af

  above 1,000.00 cfs   Inflow=2.20 cfs  0.117 afLink DP1: 
   Primary=0.00 cfs  0.000 af   Secondary=2.20 cfs  0.117 af

  above 1,000.00 cfs   Inflow=4.62 cfs  0.240 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=4.62 cfs  0.240 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.240 af   Average Runoff Depth = 4.82"
6.68% Pervious = 0.040 ac     93.32% Impervious = 0.559 ac
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Summary for Subcatchment P1: 

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

Runoff = 0.66 cfs @ 11.95 hrs,  Volume= 0.032 af,  Depth> 4.57"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.59"

Area (sf) CN Description
821 80 >75% Grass cover, Good, HSG D

2,846 98 Paved parking, HSG D
3,667 94 Weighted Average

821 22.39% Pervious Area
2,846 77.61% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1a: Roof

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

Runoff = 1.69 cfs @ 11.95 hrs,  Volume= 0.086 af,  Depth> 4.90"
     Routed to Pond 1P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.59"

Area (sf) CN Description
* 9,126 98

9,126 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: DP2

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

Runoff = 2.44 cfs @ 11.95 hrs,  Volume= 0.123 af,  Depth> 4.83"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=5.59"
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Area (sf) CN Description
920 80 >75% Grass cover, Good, HSG D

4,542 98 Paved parking, HSG D
7,818 98 Roofs, HSG D

13,280 97 Weighted Average
920 6.93% Pervious Area

12,360 93.07% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1P: 

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.210 ac,100.00% Impervious,  Inflow Depth > 4.90"    for  10-yr event
Inflow = 1.69 cfs @ 11.95 hrs,  Volume= 0.086 af
Outflow = 1.58 cfs @ 11.98 hrs,  Volume= 0.085 af,  Atten= 6%,  Lag= 1.8 min
Primary = 1.58 cfs @ 11.98 hrs,  Volume= 0.085 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2.61' @ 11.98 hrs   Surf.Area= 0.004 ac   Storage= 0.006 af

Plug-Flow detention time= 3.4 min calculated for 0.085 af (99% of inflow)
Center-of-Mass det. time= 2.5 min ( 731.3 - 728.8 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 0.004 af 9.25'W x 18.07'L x 4.07'H Field A

0.016 af Overall - 0.005 af Embedded = 0.011 af  x 40.0% Voids
#2A 0.25' 0.005 af ACF R-Tank LD  2  x 24  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
24 Chambers in 4 Rows

0.009 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 12.0"  Round Culvert   

L= 44.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 0.00' / -0.17'   S= 0.0039 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 1.70' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Elev.  (feet)  1.70  3.50  3.50  4.00   
Width (feet)  0.20  0.20  4.00  4.00   

#3 Device 1 0.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   



Type II 24-hr  10-yr Rainfall=5.59"Proposed Conditions David T
  Printed  2022-08-18Prepared by Ambit Engineering

Page 15HydroCAD® 10.20-2f  s/n 00801  © 2022 HydroCAD Software Solutions LLC

Primary OutFlow  Max=1.52 cfs @ 11.98 hrs  HW=2.55'   (Free Discharge)
1=Culvert  (Passes 1.52 cfs of 4.88 cfs potential flow)

2=Custom Weir/Orifice  (Weir Controls 0.52 cfs @ 3.03 fps)
3=Orifice/Grate  (Orifice Controls 1.01 cfs @ 7.38 fps)

Summary for Link DP1: 

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.17'

Inflow Area = 0.294 ac, 93.58% Impervious,  Inflow Depth > 4.80"    for  10-yr event
Inflow = 2.20 cfs @ 11.97 hrs,  Volume= 0.117 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
     Routed to Link DP3 : 
Secondary = 2.20 cfs @ 11.97 hrs,  Volume= 0.117 af
     Routed to Link DP3 : 

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: 

Inflow Area = 0.599 ac, 93.32% Impervious,  Inflow Depth > 4.82"    for  10-yr event
Inflow = 4.62 cfs @ 11.96 hrs,  Volume= 0.240 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 4.62 cfs @ 11.96 hrs,  Volume= 0.240 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs



Type II 24-hr  25-yr Rainfall=7.08"Proposed Conditions David T
  Printed  2022-08-18Prepared by Ambit Engineering

Page 16HydroCAD® 10.20-2f  s/n 00801  © 2022 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=3,667 sf   77.61% Impervious   Runoff Depth>5.93"Subcatchment P1: 
   Tc=5.0 min   CN=94   Runoff=0.84 cfs  0.042 af

Runoff Area=9,126 sf   100.00% Impervious   Runoff Depth>6.24"Subcatchment P1a: Roof
   Tc=5.0 min   CN=98   Runoff=2.14 cfs  0.109 af

Runoff Area=13,280 sf   93.07% Impervious   Runoff Depth>6.17"Subcatchment P2: DP2
   Tc=5.0 min   CN=97   Runoff=3.10 cfs  0.157 af

Peak Elev=2.97'  Storage=0.007 af   Inflow=2.14 cfs  0.109 afPond 1P: 
   Outflow=2.02 cfs  0.109 af

  above 1,000.00 cfs   Inflow=2.84 cfs  0.150 afLink DP1: 
   Primary=0.00 cfs  0.000 af   Secondary=2.84 cfs  0.150 af

  above 1,000.00 cfs   Inflow=5.92 cfs  0.307 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=5.92 cfs  0.307 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.307 af   Average Runoff Depth = 6.16"
6.68% Pervious = 0.040 ac     93.32% Impervious = 0.559 ac
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Summary for Subcatchment P1: 

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

Runoff = 0.84 cfs @ 11.95 hrs,  Volume= 0.042 af,  Depth> 5.93"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.08"

Area (sf) CN Description
821 80 >75% Grass cover, Good, HSG D

2,846 98 Paved parking, HSG D
3,667 94 Weighted Average

821 22.39% Pervious Area
2,846 77.61% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1a: Roof

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

Runoff = 2.14 cfs @ 11.95 hrs,  Volume= 0.109 af,  Depth> 6.24"
     Routed to Pond 1P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.08"

Area (sf) CN Description
* 9,126 98

9,126 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: DP2

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

Runoff = 3.10 cfs @ 11.95 hrs,  Volume= 0.157 af,  Depth> 6.17"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=7.08"
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Area (sf) CN Description
920 80 >75% Grass cover, Good, HSG D

4,542 98 Paved parking, HSG D
7,818 98 Roofs, HSG D

13,280 97 Weighted Average
920 6.93% Pervious Area

12,360 93.07% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1P: 

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.210 ac,100.00% Impervious,  Inflow Depth > 6.24"    for  25-yr event
Inflow = 2.14 cfs @ 11.95 hrs,  Volume= 0.109 af
Outflow = 2.02 cfs @ 11.97 hrs,  Volume= 0.109 af,  Atten= 6%,  Lag= 1.5 min
Primary = 2.02 cfs @ 11.97 hrs,  Volume= 0.109 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2.97' @ 11.97 hrs   Surf.Area= 0.004 ac   Storage= 0.007 af

Plug-Flow detention time= 3.2 min calculated for 0.109 af (100% of inflow)
Center-of-Mass det. time= 2.3 min ( 730.2 - 727.9 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 0.004 af 9.25'W x 18.07'L x 4.07'H Field A

0.016 af Overall - 0.005 af Embedded = 0.011 af  x 40.0% Voids
#2A 0.25' 0.005 af ACF R-Tank LD  2  x 24  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
24 Chambers in 4 Rows

0.009 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 12.0"  Round Culvert   

L= 44.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 0.00' / -0.17'   S= 0.0039 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 1.70' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Elev.  (feet)  1.70  3.50  3.50  4.00   
Width (feet)  0.20  0.20  4.00  4.00   

#3 Device 1 0.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=1.96 cfs @ 11.97 hrs  HW=2.92'   (Free Discharge)
1=Culvert  (Passes 1.96 cfs of 5.37 cfs potential flow)

2=Custom Weir/Orifice  (Weir Controls 0.88 cfs @ 3.61 fps)
3=Orifice/Grate  (Orifice Controls 1.08 cfs @ 7.93 fps)

Summary for Link DP1: 

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.17'

Inflow Area = 0.294 ac, 93.58% Impervious,  Inflow Depth > 6.14"    for  25-yr event
Inflow = 2.84 cfs @ 11.97 hrs,  Volume= 0.150 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
     Routed to Link DP3 : 
Secondary = 2.84 cfs @ 11.97 hrs,  Volume= 0.150 af
     Routed to Link DP3 : 

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: 

Inflow Area = 0.599 ac, 93.32% Impervious,  Inflow Depth > 6.16"    for  25-yr event
Inflow = 5.92 cfs @ 11.96 hrs,  Volume= 0.307 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 5.92 cfs @ 11.96 hrs,  Volume= 0.307 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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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=3,667 sf   77.61% Impervious   Runoff Depth>7.20"Subcatchment P1: 
   Tc=5.0 min   CN=94   Runoff=1.02 cfs  0.051 af

Runoff Area=9,126 sf   100.00% Impervious   Runoff Depth>7.49"Subcatchment P1a: Roof
   Tc=5.0 min   CN=98   Runoff=2.56 cfs  0.131 af

Runoff Area=13,280 sf   93.07% Impervious   Runoff Depth>7.43"Subcatchment P2: DP2
   Tc=5.0 min   CN=97   Runoff=3.72 cfs  0.189 af

Peak Elev=3.29'  Storage=0.008 af   Inflow=2.56 cfs  0.131 afPond 1P: 
   Outflow=2.47 cfs  0.131 af

  above 1,000.00 cfs   Inflow=3.47 cfs  0.181 afLink DP1: 
   Primary=0.00 cfs  0.000 af   Secondary=3.47 cfs  0.181 af

  above 1,000.00 cfs   Inflow=7.18 cfs  0.370 afLink DP3: 
   Primary=0.00 cfs  0.000 af   Secondary=7.18 cfs  0.370 af

Total Runoff Area = 0.599 ac   Runoff Volume = 0.370 af   Average Runoff Depth = 7.42"
6.68% Pervious = 0.040 ac     93.32% Impervious = 0.559 ac
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Summary for Subcatchment P1: 

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

Runoff = 1.02 cfs @ 11.95 hrs,  Volume= 0.051 af,  Depth> 7.20"
     Routed to Link DP1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.48"

Area (sf) CN Description
821 80 >75% Grass cover, Good, HSG D

2,846 98 Paved parking, HSG D
3,667 94 Weighted Average

821 22.39% Pervious Area
2,846 77.61% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P1a: Roof

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

Runoff = 2.56 cfs @ 11.95 hrs,  Volume= 0.131 af,  Depth> 7.49"
     Routed to Pond 1P : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.48"

Area (sf) CN Description
* 9,126 98

9,126 100.00% Impervious Area

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

5.0 Direct Entry, 

Summary for Subcatchment P2: DP2

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

Runoff = 3.72 cfs @ 11.95 hrs,  Volume= 0.189 af,  Depth> 7.43"
     Routed to Link DP3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-yr Rainfall=8.48"
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Area (sf) CN Description
920 80 >75% Grass cover, Good, HSG D

4,542 98 Paved parking, HSG D
7,818 98 Roofs, HSG D

13,280 97 Weighted Average
920 6.93% Pervious Area

12,360 93.07% Impervious Area

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

5.0 Direct Entry, 

Summary for Pond 1P: 

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.210 ac,100.00% Impervious,  Inflow Depth > 7.49"    for  50-yr event
Inflow = 2.56 cfs @ 11.95 hrs,  Volume= 0.131 af
Outflow = 2.47 cfs @ 11.97 hrs,  Volume= 0.131 af,  Atten= 4%,  Lag= 1.1 min
Primary = 2.47 cfs @ 11.97 hrs,  Volume= 0.131 af
     Routed to Link DP1 : 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 3.29' @ 11.97 hrs   Surf.Area= 0.004 ac   Storage= 0.008 af

Plug-Flow detention time= 3.1 min calculated for 0.130 af (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 729.6 - 727.4 )

Volume Invert Avail.Storage Storage Description
#1A 0.00' 0.004 af 9.25'W x 18.07'L x 4.07'H Field A

0.016 af Overall - 0.005 af Embedded = 0.011 af  x 40.0% Voids
#2A 0.25' 0.005 af ACF R-Tank LD  2  x 24  Inside #1

Inside= 15.7"W x 33.9"H => 3.52 sf x 2.35'L = 8.3 cf
Outside= 15.7"W x 33.9"H => 3.70 sf x 2.35'L = 8.7 cf
24 Chambers in 4 Rows

0.009 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 12.0"  Round Culvert   

L= 44.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 0.00' / -0.17'   S= 0.0039 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 1.70' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Elev.  (feet)  1.70  3.50  3.50  4.00   
Width (feet)  0.20  0.20  4.00  4.00   

#3 Device 1 0.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
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Primary OutFlow  Max=2.39 cfs @ 11.97 hrs  HW=3.24'   (Free Discharge)
1=Culvert  (Passes 2.39 cfs of 5.76 cfs potential flow)

2=Custom Weir/Orifice  (Weir Controls 1.25 cfs @ 4.06 fps)
3=Orifice/Grate  (Orifice Controls 1.14 cfs @ 8.38 fps)

Summary for Link DP1: 

[79] Warning: Submerged Pond 1P Primary device # 1 OUTLET by 0.17'

Inflow Area = 0.294 ac, 93.58% Impervious,  Inflow Depth > 7.40"    for  50-yr event
Inflow = 3.47 cfs @ 11.96 hrs,  Volume= 0.181 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
     Routed to Link DP3 : 
Secondary = 3.47 cfs @ 11.96 hrs,  Volume= 0.181 af
     Routed to Link DP3 : 

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link DP3: 

Inflow Area = 0.599 ac, 93.32% Impervious,  Inflow Depth > 7.42"    for  50-yr event
Inflow = 7.18 cfs @ 11.96 hrs,  Volume= 0.370 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Secondary = 7.18 cfs @ 11.96 hrs,  Volume= 0.370 af

Primary outflow = Inflow above 1,000.00 cfs, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 24, Aug 31, 2021

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

Date(s) aerial images were photographed: Sep 19, 2021—Nov 
1, 2021

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

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

699 Urban land 0.5 91.5%

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

0.0 8.5%

Totals for Area of Interest 0.5 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Rockingham County, New Hampshire

699—Urban land

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

Minor Components

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

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

Map Unit Setting
National map unit symbol: 9cq0
Elevation: 0 to 1,000 feet
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 120 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 55 percent
Canton and similar soils: 20 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton

Setting
Parent material: Till

Typical profile
H1 - 0 to 5 inches: gravelly fine sandy loam
H2 - 5 to 21 inches: gravelly fine sandy loam
H3 - 21 to 60 inches: loamy sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.3 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: A
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

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

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

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

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

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

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

Custom Soil Resource Report
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APPENDIX F 

INSPECTION & LONG TERM 

MAINTENANCE PLAN 



 

 
 

INSPECTION & LONG-TERM MAINTENANCE PLAN 
FOR 

SITE DEVELOPMENT 
 

88 MAPLEWOOD AVE. 
PORTSMOUTH, NH 

 

Introduction 

The intent of this plan is to provide EightKPH, LLC (herein referred to as “owner”) with a list of 
procedures that document the inspection and maintenance requirements of the stormwater management 
system for this development. Specifically, the Bio Clean downspout filter, R-Tank storage units and 
associated structures on the project site (collectively referred to as the “Stormwater Management 
System”).  The contact information for the owner shall be kept current, and if there is a change of 
ownership of the property this plan must be transferred to the new owner. 

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

Annual Report 

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

Inspection & Maintenance Checklist/Log 

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



 

Stormwater Management System Components 

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

 Non-Structural BMPs 

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

 Temporary and Permanent mulching  

 Temporary and Permanent grass cover 

 Trees 

 Shrubs and ground covers 

 Miscellaneous landscape plantings 

 Dust control 

 Tree protection 

 Topsoiling 

 Sediment barriers 

 Stabilized construction entrance 

 Structural BMPs 

 Structural BMPs are more labor and capital-intensive structures or installations that require more 
specialized personnel to install. Examples on this project include but are not limited to:  

 ACF R-Tank stormwater storage system  

 Bio Clean Downspout Filter 

 Outlet Control Structures and Storm Drains 

Inspection and Maintenance Requirements 

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

1. Grassed areas (until established): After each rain event of 0.5” or more during a 24-hour period, 
inspect grassed areas for signs of disturbance, such as erosion. If damaged areas are discovered, 
immediately repair the damage. Repairs may include adding new topsoil, lime, seed, fertilizer and 
mulch.  

2. Plantings: Planting and landscaping (trees, shrubs) shall be monitored bi-monthly during the first 
year to insure viability and vigorous growth. Replace dead or dying vegetation with new stock and 
make adjustments to the conditions that caused the dead or dying vegetation. During dryer times 
of the year, provide weekly watering or irrigation during the establishment period of the first year. 



 

Make the necessary adjustments to ensure long-term health of the vegetated covers, i.e. provide 
more permanent mulch or compost or other means of protection. 

3. Bio Clean Downspout Filter: Refer to the manufacturer’s Operation and Maintenance manual for 
guidance, included herewith. 

4. ACF R-Tank stormwater storage system: Reference the attached operations and maintenance 
manual for proper maintenance of the system. 

5. Outlet Control Structures and Storm Drains: Monitor accumulation of debris in outlet control 
structures monthly or after significant rain events. Remove sediments when they accumulate 
within the outlet pipe.  During construction, maintain inlet protection until all roadways and 
parking areas have been stabilized. Prior to the end of construction, inspect the drains and basins 
for accumulations and remove and clean by jet-vacuuming. 

 

Pollution Prevention  

The following pollution prevention activities shall be undertaken to minimize potential impacts on 
stormwater runoff quality. The Contractor is responsible for all activities during construction. The 
Owner is responsible thereafter.  

Spill Procedures  

Any discharge of waste oil or other pollutant shall be reported immediately to the New Hampshire 
Department of Environmental Services (NHDES). The Contractor/Owner will be responsible for any 
incident of groundwater contamination resulting from the improper discharge of pollutants to the 
stormwater system, and may be required by NHDES to remediate incidents that may impact 
groundwater quality. If the property ownership is transferred, the new owner will be informed of the 
legal responsibilities associated with operation of the stormwater system, as indicated above.  

Sanitary Facilities 

Sanitary facilities shall be provided during all phases of construction. 

Material Storage  

No on site trash facility is provided until homes are constructed. The contractors are required to 
remove trash from the site. Hazardous material storage is prohibited.  

Material Disposal  

All waste material, trash, sediment, and debris shall be removed from the site and disposed of in 
accordance with applicable local, state, and federal guidelines and regulations. Removed sediments 
shall be if necessary dewatered prior to disposal. 

  



 

Snow & Ice Management for Standard Asphalt and Walkways  

Snow storage will be located such that no direct untreated discharges are possible to receiving waters 
from the storage site. Salt storage areas shall be covered and located such that no direct discharges are 
possible to receiving waters from the storage site. Salt and sand shall be used as minimally as possible. 

 

Invasive Species 

Monitor the Stormwater Management System for signs of invasive species growth. If caught early, 
their eradication is much easier. The most likely places where invasions start is in wetter, disturbed soils 
or detention ponds. Species such as phragmites and purple loose-strife are common invaders in these 
wetter areas. If they are found, the owner shall refer to the fact-sheet created by the University of New 
Hampshire Cooperative Extension (or other source) or contact a wetlands scientist with experience in 
invasive species control to implement a plan of action for eradication. Measures that do not require the 
application of chemical herbicides should be the first line of defense.  

 

Figure 1: Lythrum salicaria, Purple Loosestrife. Photo by Liz West.   Figure 2: Phragmites australis. Photo by Le Loup Gris 



New Hampshire Regulations 

Prohibited invasive species shall only be 
disposed of in a manner that renders them 
nonliving and nonviable. (Agr. 3802.04) 

No person shall collect, transport, import, 
export, move, buy, sell, distribute, propagate 
or transplant any living and viable portion of 
any plant species, which includes all of their 
cultivars and varieties, listed in Table 3800.1 
of the New Hampshire prohibited invasive 
species list. (Agr 3802.01) 

Tatarian honeysuckle 
Lonicera tatarica 

USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern 
United States, Canada and the British Possessions. 
Vol. 3: 282. 

Methods for Disposing 
Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control 
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species 
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.  

Non-native invasive plants crowd out natives in 
natural and managed landscapes. They cost 
taxpayers billions of dollars each year from lost 
agricultural and forest crops, decreased 
biodiversity, impacts to natural resources and the 
environment, and the cost to control and eradicate 
them. 

Invasive plants grow well even in less than 
desirable conditions such as sandy soils along 
roadsides, shaded wooded areas, and in wetlands. 
In ideal conditions, they grow and spread even 
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed 
to dispose the removed plant material so the 
plants don’t grow where disposed. 

Knowing how a particular plant reproduces 
indicates its method of spread and helps determine 

the appropriate disposal method. Most are spread by seed and are dispersed by wind, 
water, animals, or people. Some reproduce by vegetative means from pieces of stems or 
roots forming new plants. Others spread through both seed and vegetative means.  

Because movement and disposal of viable plant 
parts is restricted (see NH Regulations), viable 
invasive parts can’t be brought to most transfer 
stations in the state. Check with your transfer 
station to see if there is an approved, designated 
area for invasives disposal. This fact sheet gives 
recommendations for rendering plant parts non-
viable. 

Control of invasives is beyond the scope of this 
fact sheet. For information about control visit 
www.nhinvasives.org or contact your UNH 
Cooperative Extension office. 



 

Japanese knotweed 
Polygonum cuspidatum 

USDA-NRCS PLANTS Database / 
Britton, N.L., and A. Brown. 1913. An 
illustrated flora of the northern United 
States, Canada and the British 
Possessions. Vol. 1: 676. 

How and When to Dispose of Invasives? 
To prevent seed from spreading remove invasive plants before seeds are set (produced). 
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds 
can remain viable in the ground for many years. If the plant has flowers or seeds, place 
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport 
to the disposal site. The following are general descriptions of disposal methods. See the 
chart for recommendations by species. 
 
Burning: Large woody branches and trunks can be used 
as firewood or burned in piles. For outside burning, a 
written fire permit from the local forest fire warden is 
required unless the ground is covered in snow. Brush 
larger than 5 inches in diameter can’t be burned. Invasive 
plants with easily airborne seeds like black swallow-wort 
with mature seed pods (indicated by their brown color) 
shouldn’t be burned as the seeds may disperse by the hot 
air created by the fire.  
 
Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags 
(contractor grade), making sure that no parts of the plants 
poke through. Allow the bags to sit in the sun for several 
weeks and on dark pavement for the best effect.  
 
Tarping and Drying: Pile material on a sheet of plastic 
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let 
the material dry for several weeks, or until it is clearly nonviable. 
 
Chipping: Use this method for woody plants that don’t reproduce vegetatively. 
 
Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a 
deep pit before placing the cut up plant material in the hole. Place the material away from 
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air 
as possible and toss in soil to weight down the material in the pit. Note that the top of the 
buried material should be at least three feet underground. Japanese knotweed should be at 
least 5 feet underground! 
 
Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check 
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable 
after using this method. Do this before seeds are set. This method isn’t used often. Be 
prepared for an awful stink! 
 
Composting: Invasive plants can take root in compost. Don’t compost any invasives 
unless you know there is no viable (living) plant material left. Use one of the above 
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants 
nonviable before composting. Closely examine the plant before composting and avoid 
composting seeds. 

Be diligent looking for seedlings for years in areas where removal and disposal took place. 



Suggested Disposal Methods for Non-Native Invasive Plants 
 

This table provides information concerning the disposal of removed invasive plant material. If the infestation is 
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer 
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing 
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of 
aquatic plants isn’t addressed. 
 

Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

Norway maple 
    (Acer platanoides) 
European barberry 
    (Berberis vulgaris) 
Japanese barberry 
    (Berberis thunbergii) 
autumn olive 
    (Elaeagnus umbellata) 
burning bush 
    (Euonymus alatus) 
Morrow’s honeysuckle 
   (Lonicera morrowii) 
Tatarian honeysuckle 
    (Lonicera tatarica) 
showy bush honeysuckle 
    (Lonicera x bella) 
common buckthorn 
    (Rhamnus cathartica) 
glossy buckthorn 
    (Frangula alnus) 

 
Fruit and Seeds 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 

 
oriental bittersweet 
    (Celastrus orbiculatus) 
multiflora rose 
    (Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments
 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip – only after material has fully dried     

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 



 

Non-Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to flowering 
Depends on scale of infestation  
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 

Large infestation 
 Pull or cut plant and pile. (You can pile onto 

or cover with plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

garlic mustard 
    (Alliaria petiolata) 
spotted knapweed 
    (Centaurea maculosa) 
 Sap of related knapweed 

can cause skin irritation 
and tumors. Wear gloves 
when handling. 

black swallow-wort 
    (Cynanchum nigrum) 
 May cause skin rash. Wear 

gloves and long sleeves 
when handling. 

pale swallow-wort 
    (Cynanchum rossicum) 
giant hogweed 
    (Heracleum mantegazzianum) 
 Can cause major skin rash. 

Wear gloves and long 
sleeves when handling. 

dame’s rocket 
   (Hesperis matronalis) 
perennial pepperweed 
    (Lepidium latifolium) 
purple loosestrife 
    (Lythrum salicaria) 
Japanese stilt grass 
    (Microstegium vimineum) 
mile-a-minute weed 
    (Polygonum perfoliatum) 
 

 
Fruits and Seeds 
 
 

 
During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 
 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 

Large infestation 
 Pull or cut plant and pile remaining material. 

(You can pile onto plastic or cover with 
plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

 
common reed 
    (Phragmites australis) 
Japanese knotweed 
    (Polygonum cuspidatum) 
Bohemian knotweed 
    (Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

 
Small infestation 
 Bag all plant material and let rot. 
 Never pile and use resulting material as 

compost. 
 Burn. 
 

Large infestation 
 Remove material to unsuitable habitat (dry, 

hot and sunny or dry and shaded location) 
and scatter or pile.  
 Monitor and remove any sprouting material. 
 Pile, let dry, and burn. 

January 2010 
 
 
UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits 
discrimination in its programs, activities and employment on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept. 
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and  U.S. Dept. of Agriculture cooperating. 



CLOSED DRAINAGE STRUCTURE LONG-TERM MAINTENANCE SHEET 
 

 
INSPECTION REQUIREMENTS 

  
ACTION TAKEN FREQUENCY MAINTENANCE REQUIREMENTS 

-Outlet Control Structures 
-Drain Manholes 
-Catch Basins 

Every other 
Month 

Check for erosion or short-circuiting 
Check for sediment accumulation 
Check for floatable contaminants 

-Drainage Pipes 1 time per 2 
years 

Check for sediment 
accumulation/clogging, or soiled runoff. 
Check for erosion at outlets. 

 

 
MAINTENANCE LOG 

 
PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□LARGE STORM EVENT □PERIODIC CHECK-IN 

IS CORRECTIVE ACTION NEEDED?  

□YES □NO 

DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

DATE OF MAINTENANCE PERFORMED BY 

NOTES 

 



SERVICE MANUAL 
(Cleaning Procedures) 

Bio Clean DOWNSPOUT FIL TEA 
Screen Type With Hydrocarbon Boom 

1-- EXISTING PIPE

BioC/ean 

DOWN 

SPOUT 

FILTER 
RECOMMENDED 

Service Filter 

\,/hen 6' of SedlMent 

s. Debris ACCIJMllo. te

LISTED ADAPTER/ 

REDUCER 

BYPASS 

\JOVEN S.S. 

FILTER SCREEN 

1---- HANDLE 

BloSorb 

HYDROCARBON 

BOOM 

LISTED ADAPTER/ 

REDUCER 

EXISTING PIPE 

TOOLS AND EQUIPMENT NEEDED= DETAIL OF PARTS 

1. Medium size flat sered driver

2. BioSorb hydrocarbon boom. 25-1/2· X 2· dia.
(Call Bio Clean to order)

3. Trash container or bag

4. Wooden dowel approx. 3' x 1/2' dia.

.. 

P.O. BOX 869, Oceanside, Ca. 92049 
(760) 433-7640 Fax (760) 433-3176
www.biocleanenvironmental.net PAGE 1 OF 5 



REMOVING FIL TEA 

PIPE 

�;;:;:;:;���?' STEP 1. LOOSEN BOTH 

BioClean 
DOWN 
SPOUT 
ALTER 

PIPE 

PIPE 

BioClean 
DOWN 
SPOUT 
FILTER 

STEP 4. 

TOP CLAMPS 
WITH SCREW DRIVER. 

STEP 5. 
REMOVE FILTER USING 
TWO HANDS. 

----- HANDLES FOR 
EASY REMOVAL. 

�
=

01IJJ>' ·1--- MOVE USTED ADAPTER/REDUCER DOWN 
ON PIPE UNnL THE ALTER HOUSING 
IS CLEAR. 

PIPE 

BioClean 
DOWN 
SPOUT 
ALTER 

PIPE 

STEP 2. 

P.O. BOX 889, Oc:eenelde, ca. 92049 
(780) «33-7840 Fax (780) 433-Sl76 
wwwblocleanenvlron 

MOVE LISTED ADAPTER/REDUCER UP 
ON PIPE UNnL THE ALTER 
HOUSING IS CLEAR TO REMOVE. 

STEP J.

LOOSEN BOTH BOTTOM CLAMPS 
WITH SCREW DRIVER. 

(STEP 4. AT BOTTOM LEFT OF PAGE) 

CLEANING FIL TEA 

STEP 6. 
DUMP ACCUMILATED DEBRIS OUT OF ALTER 
INTO TRASH CONTAINER. REMOVE ALTER INSERT 
AND DISPOSE OF HYDROCARBON BOOM 
IN COMPLIANCE WITH LOCAL STA TE & 
FEDERAL REGULA noNS. 

HYDROCARBON BOOM 

T" A 

PAGE 2 OF 5 









STABILIZED CONSTRUCTION ENTRANCE CONSTRUCTION MAINTENANCE SHEET 
 

 
INSPECTION REQUIREMENTS 

  
ACTION TAKEN FREQUENCY MAINTENANCE REQUIREMENTS 

ENTRANCE SURFACE  
-Check for sediment 
accumulation/clogging of stone 
-Check Vegetative filter strips 

After heavy rains, 
as necessary 

-Top dress pad with new stone. 
-Replace stone completely if completely 
clogged. 
-Maintain vigorous stand of vegetation. 

WASHING FACILITIES (if 
applicable) 
-Monitor Sediment Accumulation 

As often as 
necessary 

-Remove Sediments from traps. 

 

 
MAINTENANCE LOG 

 
PROJECT NAME 

INSPECTOR NAME INSPECTOR CONTACT INFO 

DATE OF INSPECTION REASON FOR INSPECTION 

□LARGE STORM EVENT □PERIODIC CHECK-IN 

IS CORRECTIVE ACTION NEEDED?  

□YES □NO 

DESCRIBE ANY PROBLEMS, NEEDED MAINTENANCE 

DATE OF MAINTENANCE PERFORMED BY 

NOTES 

 



Operation
Your ACF R-Tank System has been designed to function in conjunction with the engineered drainage system on your 
site, the existing municipal infrastructure, and/or the existing soils and geography of the receiving watershed. Unless 
your site included certain unique and rare features, the operation of your R-Tank System will be driven by naturally 
occurring systems and will function autonomously. However, upholding a proper schedule of Inspection & Maintenance 
is critical to ensuring continued functionality and optimum performance of the system.

Inspection
Both the R-Tank and all stormwater pre-treatment features incorporated into your site must be inspected regularly. 
Inspection frequency for your system must be determined based on the contributing drainage area, but should never 
exceed one year between inspections (six months during the first year of operation).

Inspections may be required more frequently for pre-treatment systems. You should refer to the manufacturer 
requirements for the proper inspection schedule.

With the right equipment your inspection and measurements can be accomplished from the surface without physically 
entering any confined spaces. If your inspection does require confined space entry, you MUST follow all local/regional 
requirements as well as OSHA standards.

R-Tank Systems may incorporate Inspection Ports, Maintenance Ports, and/or adjoining manholes. Each of these 
features are easily accessed by removing the lid at the surface. With the cover removed, a visual inspection can be 
performed to identify sediment deposits within the structure. Using a flashlight, ALL access points should be examined 
to complete a thorough inspection.

 Inspection Ports
 Usually located centrally in the R-Tank System, these perforated columns are designed to give the user a base-line
 sediment depth across the system floor. 

 Maintenance Ports
 Usually located near the inlet and outlet connections, you’ll likely find deeper deposits of heavier sediments when
 compared to the Inspection Ports.

 Manholes
 Most systems will include at least two manholes - one at the inlet and another at the outlet.  There may be more than  
 one location where stormwater enters the system, which would result in additional manholes to inspect.

 Bear in mind that these manholes often include a sump below the invert of the pipe connecting to the R-Tank.   
 These sumps are designed to capture sediment before it reaches the R-Tank, and they should be kept clean to  
 ensure they function properly.  However, existence of sediment in the sump does  NOT necessarily mean sediment   
 has accumulated in the R-Tank.

 After inspecting the bottom of the structure, use a mirror on a pole (or some other device) to check for sediment
 or debris in the pipe connecting to the R-Tank.

R-TANK OPERATION, INSPECTION
& MAINTENANCE

TECHNICAL
STORMWATER MANAGEMENT

For more information about our products,  contact Inside Sales at 800.448.3636
or email at info@acfenv.com



If sediment or debris is observed in any of these structures, you should determine the depth of the 
material. This is typically accomplished with a stadia rod, but you should determine the best way to 
obtain the measurement.

All observations and measurements should be recorded on an Inspection Log kept on file. We’ve 
included a form you can use at the end of this guideline.

Maintenance
The R-Tank System should be back-flushed once sediment accumulation has reached 6” or 15% of the 
total system height. Use the chart below as a guideline to determine the point at which maintenance 
is required on your system. 

Before any maintenance is performed on your system, be sure to plug the outlet pipe to prevent 
contamination of the adjacent systems.

To back-flush the R-Tank, water is pumped into the system through the Maintenance Ports as rapidly 
as possible. Water should be pumped into ALL Maintenance Ports. The turbulent action of the water 
moving through the R-Tank will suspend sediments which may then be pumped out. 

If your system includes an Outlet Structure, this will be the ideal location to pump contaminated 
water out of the system. However, removal of back-flush water may be accomplished through the 
Maintenance Ports, as well.

For systems with large footprints that would require extensive volumes of water to properly flush 
the system, you should consider performing your maintenance within 24 hours of a rain event. 
Stormwater entering the system will aid in the suspension of sediments and reduce the volume of 
water required to properly flush the system.

Once removed, sediment-laden water may be captured for disposal or pumped through a DirtbagTM 
(if permitted by the locality).

  R-Tank Unit Height   Max Sediment Dept
        Mini    9.5”              1.5”
  Single  17”  3”  
  Double  34”  5”
  Triple  50”  6”
  Quad  67”  6”
  Pent  84”  6”

R-TANK OPERATION INSPECTION & MAINTENANCE

2831 Cardwell Road
 Richmond, Virginia, 23234 
800.448.3636
FAX 804.743.7779
 acfenvironmental.com



Step-By-Step Inspection & Maintenance Routine
1) Inspection

a. Inspection Port
i.    Remove Cap
ii.   Use flashlight to detect sediment deposits
iii.  If present, measure sediment depth with stadia rod
iv.  Record results on Maintenance Log
v.    Replace Cap

b. Maintenance Port/s
i. Remove Cap
ii. Use flashlight to detect sediment deposits
iii. If present, measure sediment depth with stadia rod
iv. Record results on Maintenance Log
v.  Replace Cap
vi. Repeat for ALL Maintenance Ports

c. Adjacent Manholes
i.    Remove Cover
ii.   Use flashlight to detect sediment deposits
iii.  If present, measure sediment depth with stadia rod, accounting for depth 
  of sump  (if present)
iv. Inspect pipes connecting to R-Tank
v.  Record results on Maintenance Log
vi. Replace Cover
vii. Repeat for ALL Manholes that connect to the R-Tank

2) Maintenance
a. Plug system outlet to prevent discharge of back-flush water
b. Determine best location to pump out back-flush water
c. Remove Cap from Maintenance Port
d. Pump water as rapidly as possible (without over-topping port) into system until at least 

1” 
 of water covers system bottom
e. Replace Cap
f. Repeat at ALL Maintenance Ports
g. Pump out back-flush water to complete back-flushing
h. Vacuum all adjacent structures and any other structures or stormwater pre-treatment 

systems that require attention
i. Sediment-laden water may be captured for disposal or pumped through a DirtbagTM.
j. Replace any remaining Caps or Covers
k. Record the back-flushing event in your Maintenance Log with any relevant specifics



R-Tank Maintenance Log
Company Responsible

Site Name:___________________________________________          for Maintenance:__________________________________________________

Location:_____________________________________________

System Owner:______________________________________ 

Contact:__________________________________________________________________ 

Phone Number:__________________________________________________________

For more information about our products,  contact Inside Sales at 800.448.3636 or email at info@acfenv.com 
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