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September 10, 2015 
15056 
 
 
Ms. Barbara Barhydt 
Development Review Services Manager 
City of Portland 
389 Congress Street 
Portland, ME 04101 
 
Application for Level II – Site Plan Permit 
Portland Public Services Sand & Salt Storage 
 
Dear Ms. Barhydt: 
 
On behalf of the City of Portland’s Department of Public Services, we have prepared this application for 
Level II – Site Plan Permit approval in the Industrial Moderate Impact (IM) and Conditional Industrial – 
Low impact (C50) Zones.   
 
Project Introduction: 
As discussed at our recent per-application meeting, the City of Portland’s Department of Public Services 
is looking to relocate the (2) two sand and salt storage building from the Hanover Street operations to 250 
Canco Road.  Over the past several years, the City has begun the planning process to vacate the Hanover 
Street facility and pursue a new location for Public Services.   This is a substantive effort and will require 
the complete relocation to occur over an extended time period due to costs.    
 
The first step in the relocation planning was the sale of a portion of the Hanover Street property that has 
historically served as the Sand and Salt Storage area for the peninsula.  The City owns two 35’ by 60’ PVC 
covered storage buildings that hold mixed sand/salt and salt storage for the winter operations. 
 
With the sale of the Hanover Street facility, the City removed the buildings in the early spring of 2015.  As 
a result, the City currently does not have a location on the peninsula for storing winter sand and salt.   This 
has created an urgent need to identify and permit a new location for this important public service.   
 
Project Location: 
The City has entered into a purchase and sell agreement for the former Seltzer and Rydholm property 
located at 250 Canco Road property.  The property includes a large building that will be utilized by Public 
Services for equipment storage and general operations.   In addition, the City currently leases the abutting 
Nelson & Small building/parcel and has developed an agreement with JB Brown for a land swap to create 
a large parcel of land that will eventually accommodate the majority of the City Public Services 
Department. 
 
At present, the City is simply seeking approval for the relocation of the existing mixed sand/salt and salt 
buildings to this property to continue providing peninsula winter maintenance.   
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Project Improvements: 
Project improvements will be limited to site access and general grading improvements predominantly 
within the existing developed portions of the site to accommodate the placement of the storage buildings 
along with associated maneuvering areas and vehicle parking.    No utilities are required other than 
extension of an electrical service from the existing Seltzer and Rydholm build to provide for safety and 
operations al lighting.    
 
Stormwater Management: 
The project includes a catch-basin system and the construction of a gravel wetland to achieved 
stormwater treatment consistent with the MDEP’s chapter 500 regulations which have been adopted by 
the City of Portland. 
 
Project Time-line: 
This project is critical for the proper maintenance of City streets during winter time operations.   Given 
the urgent need and impending winter conditions, the City is facing a time sensitive situation.   As a result, 
we are asking for the planning department’s assistance to expedite the review and permitting of this 
project to avoid any lapse in fall/winter sanding and salting of City roads.   
 
Closure: 
On behalf of the Department of Public Services, we look forward to working with the staff to permit this 
project.  As you consider the application, please contact us if you have any questions.    
 
Sincerely, 
 
SEBAGO TECHNICS, INC. 

      
Owens A. McCullough, P.E. LEED-AP      

Vice President Engineering & Project Development   
 
OAM/llg 
Enc. 
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Level II – Preliminary and Final Site Plans 
Development Review Application 

Portland, Maine 
Planning and Urban Development Department 

   Planning Division 
 
 
Portland’s Planning and Urban Development Department coordinates the development review process for site 
plan, subdivision and other applications under the City’s Land Use Code. Attached is the application form for a 
Level II: Preliminary or Final Site Plan. Please note that Portland has delegated review from the State of Maine 
for reviews under the Site Location of Development Act, Chapter 500 Stormwater Permits, and Traffic 
Movement Permits. 
 
Level II:  Site Plan Development includes:  

• New construction of structures with a total floor area of less than 10,000 sq. ft. in all zones, except in  
 Industrial Zones.  

• New construction of structures with a total floor area of less than 20,000 sq. ft. in Industrial Zones.  
• Any new temporary or permanent parking area, paving of an existing unpaved surface parking area in excess of 

7,500 sq. ft. and serving less than 75 vehicles, or creation of other impervious surface area greater than 7,500 sq. 
ft. 

• Building addition(s) with a total floor area of less than 10,000 sq. ft. (cumulatively within a 3 year period)  
 in any zone, except in Industrial Zones.  

• Building addition(s) with a total floor area of less than 20,000 sq. ft. in Industrial Zones.  
• Park improvements: New structures or buildings with a total floor area of less than 10,000 sq. ft., facilities 

encompassing an area of greater than 7,500 sq. ft. and less than 20,000 sq. ft. (excludes rehabilitation or 
replacement of existing facilities).  

• New construction of piers, docks, wharves, bridges, retaining walls, and other structures within the  
 Shoreland Zone.  

• Land disturbance between 1 and 3 acres that are stripped, graded, grubbed, filled or excavated.  
• A change in the use of a total floor area between 10,000 and 20,000 sq. ft. in any existing building  

 (cumulatively within a 3 year period).  
• Lodging house, bed and breakfast facility, emergency shelter or special needs independent living unit.  
• Signage subject to approval pursuant to Section 14-526 (d) 8.a. of the Land Use Code.  
• Any new major or minor auto service station with less than 10,000 sq. ft. of building area in any permitted zone 

other than the B-2 or B-5 zones.  
• The creation of day care or home babysitting facilities to serve more than 12 children in a residential zone (not 

permitted as a home occupation under section 14-410) in any principal structure that has not been used as a 
residence within the 5 years preceding the application.  

• Any drive-through facility that is not otherwise reviewed as a conditional use under Article III.  
 

 

 

  

 
 
 
 
 
 

Portland’s development review process and requirements are outlined in the Land Use Code (Chapter 14) 
which is available on our website: 
 Land Use Code:  http://me-portland.civicplus.com/DocumentCenter/Home/View/1080 
 Design Manual:  http://me-portland.civicplus.com/DocumentCenter/View/2355 
 Technical Manual:  http://me-portland.civicplus.com/DocumentCenter/View/2356 
 
  Planning Division   Office Hours 
  Fourth Floor, City Hall   Monday thru Friday 
  389 Congress Street   8:00 a.m. – 4:30 p.m. 
  (207) 874-8719 
  
 

http://me-portland.civicplus.com/DocumentCenter/Home/View/1080
http://me-portland.civicplus.com/DocumentCenter/View/2355
http://me-portland.civicplus.com/DocumentCenter/View/2356
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PROJECT NAME:__________________________________________________________________ 
 
PROPOSED DEVELOPMENT ADDRESS:   
 
_________________________________________________________________________________ 
 
PROJECT DESCRIPTION: 
 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
 
CHART/BLOCK/LOT:  _______________________  PRELIMINARY PLAN  __________ (date) 
 FINAL PLAN  __________ (date)  
 
  
CONTACT INFORMATION:   
 
Applicant – must be owner, Lessee or Buyer 
 
Name: 
 
Business Name, if applicable: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Applicant Contact Information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

Owner – (if different  from Applicant) 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Owner Contact Information  

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

Agent/ Representative 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Agent/Representative Contact information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

Billing Information 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Billing Information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 
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Engineer 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Engineer Contact Information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

Surveyor 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Surveyor Contact Information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

Architect 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Architect Contact Information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

Attorney 
 
Name: 
 
Address: 
 
City/State :                                          Zip Code: 
 

Attorney Contact Information 

E-mail: 

Home #: 

Work #: 

Cell #:                                            Fax#: 

 
APPLICATION FEES: 
Check all reviews that apply. (Payment may be made by Credit Card, Cash or Check payable to the City of Portland.) 
Level II Development (check applicable reviews) 
 
___ Less than 10,000 sq. ft. ($400) 
___ After-the-fact Review ($1,000 plus 
       applicable application fee) 
_____________________________________ 
The City invoices separately for the following: 

• Notices ($.75 each)  
• Legal Ad (% of total Ad) 
• Planning Review ($40.00 hour)     
• Legal Review ($75.00 hour) 

Third party review fees are assessed separately. Any outside 
reviews or analysis requested from the Applicant as part of the 
development review, are the responsibility of the Applicant and 
are separate from any application or invoice fees.  
 

Other Reviews (check applicable reviews)  
 
___ Traffic Movement ($1,000)  
___ Stormwater Quality ($250)  
___ Site Location ($3,000, except for residential     
        projects which shall be $200/lot)  
        # of Lots ___ x $200/lot = ______  
___ Other _____________________  
___ Change of Use  
___ Flood Plain  
___ Shoreland  
___ Design Review  
___ Housing Replacement  
___ Historic Preservation  
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PROJECT DATA 
 

The following information is required where applicable, in order to complete the application. 
 

Total Area of Site                                                         sq. ft. 
Proposed Total Disturbed Area of the Site                                                         sq. ft. 
If the proposed disturbance is greater than one acre, then the applicant shall apply for a Maine Construction General Permit 
(MCGP) with DEP  and a Stormwater Management Permit, Chapter 500, with the City of Portland 
 
Impervious Surface Area  
Impervious Area (Total Existing)                                                         sq. ft. 
Impervious Area (Total Proposed)                                                         sq. ft. 
  
Building Ground Floor Area and Total Floor Area  
Building Footprint (Total Existing)                                                         sq. ft. 
Building Footprint (Total Proposed)                                                         sq. ft. 
Building Floor Area (Total Existing)                                                         sq. ft. 
Building Floor Area (Total Proposed)                                                         sq. ft. 
  
Zoning  
Existing  
Proposed, if applicable  
  
Land Use  
Existing  
Proposed  
  
Residential, If applicable  
# of Residential Units (Total Existing)  
# of Residential Units (Total Proposed)  
# of  Lots (Total Proposed)  
# of Affordable Housing Units (Total Proposed)  
  
Proposed Bedroom Mix  
# of Efficiency Units (Total Proposed)  
# of One-Bedroom Units (Total Proposed)  
# of Two-Bedroom Units (Total Proposed)  
# of Three-Bedroom Units (Total Proposed)  
  
Parking Spaces  
# of Parking Spaces (Total Existing)  
# of Parking Spaces (Total Proposed)  
# of Handicapped Spaces (Total Proposed)  
  
Bicycle Parking Spaces  
# of Bicycle Spaces (Total Existing)  
# of Bicycle Spaces (Total Proposed)  
  
Estimated Cost of Project  
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PRELIMINARY  PLAN (Optional) - Level II Site Plan 

Applicant 
Checklist 

Planner 
Checklist 

# of 
Copies GENERAL WRITTEN SUBMISSIONS CHECKLIST 

1 Completed Application form 
1 Application fees 
1 Written description of project 
1 Evidence of right, title and interest 
1 Evidence of state and/or federal approvals, if applicable 

1 
Written assessment of proposed project's compliance with applicable zoning 
requirements 

1 
Summary of existing and/or proposed easement, covenants, public or private 
rights-of-way, or other burdens on the site 

1 Written requests for waivers from site plan or technical standards, if applicable. 
1 Evidence of financial and technical capacity 

1 
Traffic Analysis (may be preliminary, in nature, during the preliminary plan 
phase) 

Applicant 
Checklist 

Planner 
Checklist 

# of 
Copies SITE PLAN SUBMISSIONS CHECKLIST 

1 
Boundary Survey meeting the requirements of Section 13 of the City of 
Portland's Technical Manual 

1 
Preliminary Site Plan including the following:  (information provided may be 
preliminary in nature during preliminary plan phase) 

Proposed grading and contours; 
Existing structures with distances from property line; 
Proposed site layout and dimensions for all proposed structures (including piers, docks or 
wharves in Shoreland Zone), paved areas, and pedestrian and vehicle access ways; 

Preliminary design of proposed stormwater management system in accordance with 
Section 5 of the Technical Manual (note that Portland has a separate applicability section); 
Preliminary infrastructure improvements; 
Preliminary Landscape Plan in accordance with Section 4 of the Technical Manual; 

Location of significant natural features (including wetlands, ponds, watercourses, 
floodplains, significant wildlife habitats and fisheries or other important natural features)  
located on the site as defined in Section 14-526 (b) (1); 
Proposed buffers and preservation measures for significant natural features, as defined in 
Section 14-526 (b) (1); 

Location , dimensions and ownership of easements, public or private rights of way, both 
existing and proposed; 
Exterior building elevations. 

X
X
X
X
N/A

X

X
X
X

X

X

X

X
X

X

X
X
N/A

X

X

X

N/A
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FINAL PLAN - Level II Site Plan 

Applicant 
Checklist 

Planner 
Checklist 

# of 
Copies 

GENERAL WRITTEN SUBMISSIONS CHECKLIST 
(* If applicant chooses to submit a Preliminary Plan, then the * items were 
submitted for that phase and only updates are required) 

1 * Completed Application form
1 * Application fees
1 * Written description of project
1 * Evidence of right, title and interest
1 * Evidence of state and/or federal permits

1 
* Written assessment of proposed project's specific compliance with applicable

Zoning requirements

1 
* Summary of existing and/or proposed easements, covenants, public or

private rights-of-way, or other burdens on the site
1 * Evidence of financial and technical capacity
1 Construction Management Plan 

1 
A traffic study and other applicable transportation plans in accordance with 
Section 1 of the technical Manual, where applicable.  

1 
Written summary of significant natural features located on the site (Section 14-
526 (b) (a))  

1 
Stormwater management plan and stormwater calculations, including 
description of project, hydrology and impervious area. 

1 Written summary of project's consistency with related city master plans 
1 Evidence of utility capacity to serve 

1 
Written summary of solid waste generation and proposed management of solid 
waste  

1 
A code summary referencing NFPA 1 and all Fire Department technical 
standards  

1 

Where applicable, an assessment of the development's consistency with any 
applicable design standards contained in Section 14-526 and in City of Portland 
Design Manual  

1 
Manufacturer’s verification that all proposed HVAC and manufacturing 
equipment meets applicable state and federal emissions requirements. 

X
X
X
X
N/A

X
X

X
X

X
X

X

X
N/A

N/A
N/A

X

N/A
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Applicant 
Checklist 

Planner 
Checklist 

# of 
Copies 

SITE PLAN SUBMISSIONS CHECKLIST  
(* If applicant chooses to submit a Preliminary Plan, then the * items were 
submitted for that phase and only updates are required) 

1 
* Boundary Survey meeting the requirements of Section 13 of the City of
Portland's Technical Manual 

1 Final Site Plans including the following: 
Existing and proposed structures, as applicable, and distance from property line 
(including location of proposed piers, docks or wharves if in Shoreland Zone); 
Existing and proposed structures on parcels abutting site; 
All streets and intersections adjacent to the site and any proposed geometric 
modifications to those streets or intersections;  
Location, dimensions and materials of all existing and proposed driveways, vehicle 
and pedestrian access ways, and bicycle access ways, with corresponding curb 
lines;  
Engineered construction specifications and cross-sectional drawings for all 
proposed driveways, paved areas, sidewalks;  
Location and dimensions of all proposed loading areas including turning templates 
for applicable design delivery vehicles;  
Existing and proposed public transit infrastructure with applicable dimensions and 
engineering specifications;  
Location of existing and proposed vehicle and bicycle parking spaces with 
applicable dimensional and engineering information;  
Location of all snow storage areas and/or a snow removal plan; 

A traffic control plan as detailed in Section 1 of the Technical Manual; 
Proposed buffers and preservation measures for significant natural features, 
where applicable, as defined in Section 14-526(b)(1);  
Location and proposed alteration to any watercourse; 
A delineation of wetlands boundaries prepared by a qualified professional as 
detailed in Section 8 of the Technical Manual;  
Proposed buffers and preservation measures for wetlands; 
Existing soil conditions and location of test pits and test borings; 
Existing vegetation to be preserved, proposed site landscaping, screening and 
proposed street trees, as applicable;  
A stormwater management and drainage plan, in accordance with Section 5 of the 
Technical Manual;  
Grading plan; 
Ground water protection measures; 
Existing and proposed sewer mains and connections; 
Location of all existing and proposed fire hydrants and a life safety plan in 
accordance with Section 3 of the Technical Manual;  
Location, sizing, and directional flows of all existing and proposed utilities within 
the project site and on all abutting streets; 

- Continued on next page - 
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X
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Location and dimensions of off-premises public or publicly accessible 
infrastructure immediately adjacent to the site;  
Location and size of all on site solid waste receptacles, including on site storage 
containers for recyclable materials for any commercial or industrial property;  
Plans showing the location, ground floor area, floor plans and grade elevations for 
all buildings;  
A shadow analysis as described in Section 11 of the Technical Manual, if applicable; 
A note on the plan identifying the Historic Preservation designation and a copy of 
the Application for Certificate of Appropriateness, if applicable, as specified in 
Section Article IX, the Historic Preservation Ordinance;  
Location and dimensions of all existing and proposed HVAC and mechanical 
equipment and all proposed screening, where applicable;  
An exterior lighting plan in accordance with Section 12 of the Technical Manual; 
A signage plan showing the location, dimensions, height and setback of all existing 
and proposed signs;  
Location, dimensions and ownership of easements, public or private rights of way, 
both existing and proposed.  

X

N/A

X
N/A

N/A

X

X
X
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PORTLAND FIRE DEPARTMENT 
SITE REVIEW 

FIRE DEPARTMENT CHECKLIST 

 
 
A separate drawing[s] shall be provided as part of the site plan application for the Portland Fire Department’s 
review. 
 
1. Name, address, telephone number of applicant 

2. Name address, telephone number of architect 

3. Proposed uses of any structures [NFPA and IBC classification] 

4. Square footage of all structures [total and per story] 

5. Elevation of all structures 

6. Proposed fire protection of all structures 

• As of September 16, 2010 all new construction of one and two family homes are required to be 
sprinkled in compliance with NFPA 13D.  This is required by City Code. (NFPA 101 2009 ed.) 
 

7. Hydrant locations 

8. Water main[s] size and location 

9. Access to all structures [min. 2 sides]  

10. A code summary shall be included referencing NFPA 1 and all fire department. Technical standards. 

 

Some structures may require Fire flows using annex H of NFPA 1 
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CITY OF PORTLAND WASTEWATER CAPACITY APPLICATION 
   

 

Department of Public Services, 
55 Portland Street, 
Portland, Maine 04101-2991 
 

Mr. Frank J. Brancely, 
Senior Engineering Technician, 
Phone #: (207) 874-8832, 
Fax #: (207) 874-8852,  
E-mail:fjb@portlandmaine.gov Date: _____________________ 

  
                                
1. Please, Submit Utility, Site, and Locus Plans. 
Site Address:    
 Chart Block Lot Number:  
Proposed Use: 
Previous Use: 

 
  

Si
te

 C
at

eg
or

y  Commercial (see part 4 below) 
 Industrial (complete part 5 below) 
 Governmental 
 Residential 
 Other (specify)  

 
Existing Sanitary Flows:     _____________GPD  
Existing Process Flows:      _____________GPD   
Description and location of City sewer that is to receive 
the proposed building sewer lateral.  

  
  

   
  
  

(Clearly, indicate the proposed connections, on the submitted plans) 
 

2. Please, Submit Contact Information. 
City Planner’s Name:                                                         Phone: ____________________________ 
Owner/Developer Name: 
Owner/Developer Address: 

 
 

Phone:  Fax:     E-mail:  
Engineering Consultant Name:  
Engineering Consultant Address:  
Phone:  Fax: _______________ E-mail: ________________________  

(Note: Consultants and Developers should allow +/- 15 days, for capacity status,  
prior to Planning Board Review) 

 
3. Please, Submit Domestic Wastewater Design Flow Calculations. 
Estimated Domestic Wastewater Flow Generated:   ______________________________ GPD                                                       
Peaking Factor/ Peak Times: ________________________________________________ 
Specify the source of design guidelines:  (i.e.   “Handbook of Subsurface Wastewater Disposal in Maine,"  
     “Plumbers and Pipe Fitters Calculation Manual,”      Portland Water District Records,     Other (specify) 
__________________________________________________________________ 
 

(Note:  Please submit calculations showing the derivation of your design flows,  
either on the following page, in the space provided, or attached, as a separate sheet) 
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4. Please, Submit External Grease Interceptor Calculations. 
Total Drainage Fixture Unit (DFU) Values:  
Size of External Grease Interceptor:  
Retention Time:  
Peaking Factor/ Peak Times:  
  
(Note: In determining your restaurant process water flows, and the size of your external grease interceptor, please use The Uniform Plumbing 

Code.  Note: In determining the retention time, sixty (60) minutes is the minimum retention time.  Note: Please submit detailed calculations 
showing the derivation of your restaurant process water design flows, and please submit detailed calculations showing the derivation of the 

size of your external grease interceptor, either in the space provided below, or attached, as a separate sheet) 
   
 
5.  Please, Submit Industrial Process Wastewater Flow Calculations 
Estimated Industrial Process Wastewater Flows Generated:  GPD 
Do you currently hold Federal or State discharge permits?  Yes 

Yes 
 No  

Is the process wastewater termed categorical under CFR 40?   No  
OSHA Standard Industrial Code (SIC):  http://www.osha.gov/oshstats/sicser.html 
Peaking Factor/Peak Process Times:  

 
(Note:  On the submitted plans, please show where the building's domestic sanitary sewer laterals, as well as the building's industrial-
commercial process wastewater sewer laterals exits the facility.  Also, show where these building sewer laterals enter the city’s sewer.  

Finally, show the location of the wet wells, control manholes, or other access points; and, the locations of filters, strainers, or grease traps) 
 

(Note:  Please submit detailed calculations showing the derivation of your design flows, 
 either in the space provided below, or attached, as a separate sheet) 

 
Notes, Comments or Calculation 
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USGS Location Map 
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 Exhibit 3 

Financial Capacity 
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Financial Capacity 
 
The project will be funded through the City of Portland by council authorization. 
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Right, Title or Interest 
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Executive Department 
Sheila Hill-Christian, Acting City Manager 

 
 

 
September 18, 2014 

 
 

By Hand Delivery 
 
 
212 Canco Realty LLC 
Attention: General Manager 
212 Canco Road 
Portland, ME  04101 
 
Re: Lease dated June 21, 2013, by and between the City of Portland, Maine and 212 Canco Realty 

LLC for 18,695 square feet. 
  
Gentlepersons: 
 

As you are aware, the City of Portland and 212 Canco Road LLC are parties to two leases for 
property located at 212 Canco Road — a June 21, 2013, lease for 18,695 square feet that terminates 
on September 30, 2014 (the “First City Lease”); and, a March 28, 2014, lease for an additional 
19,381± square feet that terminates on November 1, 2018 (the “Second City Lease”).  In section 
29(4)(d) of the Second City Lease, 212 Canco Realty LLC granted the City of Portland the right to 
extend the term of the First City Lease until November 1, 2018 so that it would be co-terminus with 
the Second City Lease.1 
 

Accordingly, pursuant to Section 29(4)(d) of the Second City Lease, the City of Portland 
hereby notifies 212 Canco Realty LLC that it is exercising its right to extend the termination date of 
the First City Lease from September 30, 2014 until November 1, 2018.  
 

I have enclosed three originals of this letter. Please sign them and return two originals to me.  
Thank you for your attention to this matter. 
 
(Signature page follows)

                                                 
1 Section 29(4)(d) of the Second City Lease states that the City has the right to extend the termination date of the First 
City Lease to October 31, 2018 instead of November 1, 2018.  Because the Second City Lease terminates on November 1, 
2018, and the parties intended section 29(4)(d) to allow the City to extend the termination date of the First City Lease so 
that it would be co-terminus with the Second City Lease, the parties agree that the inadvertent reference to October 31, 
2018 in section 29(4)(d) of the Second City Lease is hereby changed to November 1, 2018.          









































 

 

LAND EXCHANGE AGREEMENT 

 

This Land Exchange Agreement (this “Agreement”) is made as of the ___ day of July, 

2015, by and between the J.B. BROWN & SONS (“JBB”) and FORE RIVER WAREHOUSING 

& STORAGE CO., INC. (“FRW&S”), each a Maine corporation with offices in Portland, Maine, 

and their respective successors and permitted assigns (JBB and FRW&S shall be collectively 

referred to herein as “JBBrown”), and CITY OF PORTLAND, a Maine municipal corporation 

with a place of business in Portland, Maine and mailing address of 389 Congress Street, 

Portland, Maine 04101 (“City”). 

 

Section 1. Introduction. 

 

Each of the parties owns real property in Portland, Maine.  The parties have agreed to 

exchange certain property, and to provide for certain appurtenant easements in connection with 

the exchange, all on the terms and conditions set forth in this Agreement.  Exhibit A is an aerial 

photograph that generally depicts the properties that are the subject of the exchange. 

 

Section 2. Property to be Exchanged. 

 

In the exchange: 

 

(i) City will convey to JBBrown the parcel of land acquired from Norman S. Reef and 

Raymond H. Reef as Trustees of the R.F. Investment Trust, located at or near Cornell 

Street and Morrill Street (Tax Map 151A-A-013) and depicted on Exhibit A as “Parcel 1”; 

 

(ii) City will convey to JBB and FRW&S an access easement deed for vehicle and 

pedestrian ingress and egress from and to Canco Road across the City’s property located 

at or near 250 Canco Road (Tax Map 154-B-001) to JBB’s and FRW&S’ respective 

properties located on Quarry Road, which easement area shall be constructed and 

maintained by the City and is depicted on Exhibit A as “Parcel 2”; 

 

(iii) JBBrown will convey to City the parcel of land depicted on Exhibit A as Parcel 3 

and identified as Tax Map 148-A-002 (“Parcel 3”); 

 

(iv) JBBrown will convey to City a portion of the parcel of land depicted on Exhibit A 

as Parcel 4 and identified as Tax Map 151A-A-014 (“Parcel 4”); 

 

(v) JBBrown will convey to City the parcel of land depicted on Exhibit A as Parcel 5 

and identified as Tax Map 154-B-045 (“Parcel 5”); 

 

All of these conveyances will be on the terms and conditions set forth in this Agreement. 
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Section 3. Equivalent Value. 

 

The parties agree that (i) the value of the property and the easement that City is 

conveying to JBBrown in this exchange is equivalent to the value of the properties that JBBrown 

is conveying to City in this exchange, and (ii) each party’s conveyance is in full consideration of 

the other party’s conveyance.  Except as provided in Section 10 below (regarding closing 

adjustments), neither party is any monetary payment to the other party in connection with the 

exchange.   

 

Section 4. Property Being Exchanged “As-Is”.   

 

(a) Parcel 1.  Except as hereinafter set forth, JBBrown acknowledges that it is 

acquiring Parcel 1 “as is” and that City has made no representations or warranties of any kind 

whatsoever with respect to the condition of Parcel 1 or the compliance of Parcel 1 with any laws, 

rules, regulations, or ordinances, including (without limitation) any relating to zoning, the 

environment, or hazardous materials.  Notwithstanding the foregoing, it shall be a condition of 

JBBrown’s obligations to close that (i) Parcel 1 is no longer subject to a Contract Zone 

Agreement, and (ii) JBBrown is satisfied with the title and environmental condition (including as 

to any hazardous materials as described in an environmental report to be provided to JBBrown 

by the City). 

 

(b) Parcel 2.  City will construct and maintain the easement for JBBrown (Parcel 2) 

described in Section 2(ii).  JBBrown shall have the right to install signage at the Canco Road 

entrance way to the easement across Parcel 2 that will indicate the easement roadway is an 

entrance to JBBrown properties, provided that such signage has all necessary permits and 

complies with all applicable legal requirements.  All such signage shall be installed and 

maintained by JBBrown at JBBrown’s sole cost and expense. 

 

(c) Parcels 3, 4 and 5.  City acknowledges that it is acquiring Parcels 3, 4 and 5 “as 

is” and that JBBrown has made no representations or warranties of any kind whatsoever with 

respect to the condition of Parcels 3, 4 and 5 or the compliance of Parcels 3, 4 and 5 with any 

laws, rules, regulations or ordinances, including (without limitation) any relating to zoning, the 

environment, or hazardous materials. Notwithstanding the foregoing, it shall be a condition of 

City’s obligations to close that City is satisfied with the title and environmental condition of 

Parcels 3, 4 and 5. 

 

Section 5. Title. 

 

(a) Title Examinations; Objections.  The parties will have from the date of this 

Agreement until 4:00 PM Eastern Daylight Savings Time on the sixtieth (60th) day after the date 

of this Agreement (the “Due Diligence Period”) to complete their respective title examinations.  

Title shall be good, marketable and insurable title, free and clear of all encumbrances except (i) 

as set forth in Exhibit B, (ii) easements for utilities servicing the property, (iii) zoning 

ordinances, and (iv) real estate taxes not yet due and payable.  Each party will have until the end 

of the Due Diligence Period to deliver to the other party any written objections to matters (other 
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than the permitted exceptions identified herein) that materially affect marketability or use.  

Objections not made prior to the end of the Due Diligence Period will be deemed waived; 

provided, however, that objections pertaining to matters of record first appearing after the date of 

this Agreement may be made at any time prior to the closing. 

 

(b) Option to Cure.  In the event of a title objection, the party owning the property 

that is the subject of the title objection will have the option, but not the obligation, to cure the 

objection and will notify the other party of its election within ten (10) business days after receipt 

of the title objection.  In the event that the party owning the property that is the subject of the 

objection elects to cure the title objection, that party thereupon will have thirty (30) days from 

the date of the notice of election, or such other reasonable time as the parties may agree, to cure 

the objection.  In the event that the party owning the property that is the subject of the objection 

does not elect to cure the objection, or having elected to cure the objection fails to timely do so, 

the other party will have the option either to terminate this Agreement (after which neither party 

will have any further obligation or liability to the other under this Agreement) or to waive the 

objection and close. 

 

Section 6. Conditions Precedent to Closing. 

 

(a) Parcel 1 is subject to JBBrown’s satisfactory review of an Environmental Report 

(Phase I). 

 

(b) The City shall cause the termination or provide satisfactory evidence to JBBrown 

that a certain Contract Zone affecting Parcel 1 has terminated. 

 

 (c) JBBrown is satisfied in its sole discretion in the condition or plans for the 

construction of the easement as described above over Parcel 2. 

 

 (d) Parcels 3, 4 and 5 are subject to City’s satisfactory review of environmental 

issues. 

 

Section 7. Closing. 

 

The closing will be on or before the thirtieth (30th) day after the later to occur of: (i) the 

expiration of the Due Diligent Period, and (ii) the date on which the Conditions to Closing 

described in Section 6 above are completed to the satisfaction of each party to this Agreement, to 

be held at Verrill Dana, LLP, One Portland Square, Portland, Maine, or on such other date or at 

such other place as the parties may agree. 

 

Section 8. Deeds. 

 

(a) Deed to City.  At the closing, JBBrown will deliver to City a fully-executed 

Quitclaim Deed conveying Parcels 3, 4 and 5. 
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(b) Deed to JBBrown.  At the closing, City will deliver to JBBrown a fully-executed 

Municipal Quitclaim Deed conveying Parcel 1; and City will deliver to JBB and FRW&S a 

fully-executed Easement Deed as to Parcel 2.   

 

(c) Property Descriptions.  The property descriptions contained in each deed will be 

survey descriptions based on a survey plan (the “Plan”) that will more specifically describe the 

properties shown on Exhibit A hereto.  The Plan will be distributed to the parties hereto prior the 

expiration of the Due Diligence Period and the parties will agree on property descriptions prior 

to the closing. 

 

(d) Abutter Status.  Each deed will recite that the grantee is an abutter to the grantor. 

 

Section 9. Closing Deliverables. 

 

(a) City Deliverables.  At the closing, and as a condition to closing, City will deliver 

in connection with its conveyance to JBBrown: 

 

(i) the executed contract zone termination described in Section 6(b) above; 

 

(ii) the executed deed described in Section 8(b) above; 

 

(iii) an executed State of Maine Real Estate Transfer Tax Declaration; 

 

(iv) an executed notice pursuant to 38 M.R.S.A. § 563(6) stating that, to the 

best of City’s knowledge, no underground storage facility for the storage of oil or 

petroleum exists on the property being conveyed to JBBrown; 

 

(v) documentation acceptable to JBBrown indicating that this transaction has 

been duly authorized and that the person executing documents on behalf of City and 

City’s general partner is duly authorized to do so; 

 

(vi) an executed owner’s affidavit indicating no tenants or other occupants 

presently in possession and indicating no debts due for labor or services performed or 

materials used that could give rise to mechanic’s liens. 

 

(b) JBBrown Deliverables.  At the closing, and as a condition to closing, JBBrown 

will deliver in connection with its conveyance to City: 

 

(i) the executed deed described in Section 8(a) above; 

 

(ii) an executed State of Maine Real Estate Transfer Tax Declaration; 

 

(iii) an executed notice pursuant to 38 M.R.S.A. § 563(6) stating that, to the 

best of JBBrown’s knowledge, no underground storage facility for the storage of oil or 

petroleum exists on the property being conveyed to City; 
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(iv) documentation acceptable to City indicating that this transaction has been 

duly authorized and that the person executing documents on behalf of JBBrown is duly 

authorized to do so; 

 

(v) an executed certificate of non-foreign and Maine Residency status; and 

 

(vi) an executed owner’s affidavit indicating no tenants or other occupants 

presently in possession and indicating no debts due for labor or services performed or 

materials used that could give rise to mechanic’s liens. 

 

Section 10. Closing Costs and Apportionments.   

 

(a) Real Estate Taxes and Assessments.  The parties acknowledge that the City is 

exempt from taxes or assessments on its property and that Parcels 1 and 2 are exempt from real 

estate taxes for fiscal year 2016.  As to Parcels 3, 4 and 5, JBBrown shall be liable for all real 

estate taxes and assessments for fiscal year 2016.  JB Brown shall pay all such taxes on or before 

the closing date. 

 

(b) Real Estate Transfer Tax.  Each real estate transfer tax declaration will state that 

the value of the properties that is the subject of the declaration is the assessed value, and 

JBBrown will pay its share of real estate transfer taxes.  The parties acknowledge that, pursuant 

to 36 M.R.S.A. § 4641-C(1), City is exempt from real estate transfer taxes. 

 

(c) Recording Fees.  City will pay the recording fees for the termination of contract 

zone, if necessary,  and for the deed from JBBrown on Parcels 3, 4 and 5.  JBBrown will pay the 

recording fee for the deeds from City on Parcels 1 and 2.  

 

 (d) Legal Fees and Expenses.  The parties each will bear the cost of their respective 

legal fees and expenses. 

 

Section 11. Representations and Warranties. 

 

 (a) City.  City represents and warrants that: 

 

(i) It has full power and authority to enter into this Agreement and to carry 

out its obligations under this Agreement. 

 

(ii) This Agreement has been duly authorized, executed, and delivered by City 

and is a legal, valid, and binding agreement of City, enforceable in accordance with its 

terms.  The execution, delivery, and performance of this Agreement by City will not 

violate any judgment or order applicable to City or City’s instruments of organization, 

governance or operation, and will not result in any material breach of, or constitute a 

material default under, or result in the creation of any material lien, charge, security 

interest, or other encumbrance upon Parcel 1 or any note, bond, indenture, mortgage, 
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deed of trust, bank loan, or credit agreement to which City is a party or by which Parcel 1 

is bound. 

 

(iii) City has not received any written notice of any pending condemnation, 

violation of law, or other legal action of any kind materially and adversely affecting 

Parcel 1. 

 

(iv) City has no knowledge of any pending or threatened litigation, 

administrative action, or governmental investigation or examination (including, but not 

limited to, environmental investigations, examinations, claims, and demands) concerning 

Parcel 1. 

 

(v) No third party has any right to acquire all or any part of Parcel 1. 

 

 (b) JBBrown.  JBBrown represents and warrants that: 

 

(i) JBBrown has full power and authority to enter into this Agreement and to 

carry out its obligations under this Agreement. 

 

(ii) This Agreement has been duly authorized, executed, and delivered by 

JBBrown and is a legal, valid, and binding agreement of JBBrown, enforceable in 

accordance with its terms.  The execution, delivery, and performance of this Agreement 

by JBBrown will not violate any judgment or order applicable to JBBrown or result in 

any material breach of or constitute a material default under any agreements to which 

JBBrown is a party. 

 

(iii) JBBrown has not received any written notice of any pending 

condemnation, violation of law, or other legal action of any kind materially and adversely 

affecting Parcels 3, 4 and 5. 

 

(iv) JBBrown has no knowledge of any pending or threatened litigation, 

administrative action, or governmental investigation or examination (including, but not 

limited to, environmental investigations, examinations, claims, and demands) concerning 

Parcels 3, 4 and 5. 

 

(v) No third party has any right to acquire all or any part of Parcels 3, 4 or 5. 

 

(c) Survival.  All representations and warranties contained herein are intended to 

remain true and correct as of the closing, are deemed to be restated at the closing, and will 

survive the closing. 
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Section 12. General Provisions. 

 

(a) Assignment.  Neither this Agreement nor any of the rights or obligations of any 

party pursuant to this Agreement may be assigned without the prior written consent of the other 

party. 

 

(b) Brokers.  Each party will indemnify and hold harmless the other from and against 

any claims for brokerage commissions arising out of any brokerage agreements entered into by 

the indemnifying party. 

 

(c) Governing Law.  This Agreement is governed by, and is to be construed and 

enforced in accordance with, the laws of the State of Maine (without regard to conflicts-of-laws 

principles that would require the application of any other law). 

 

(d) Entire Agreement.  This Agreement constitutes the entire agreement between the 

parties relating to the exchange of the property that is the subject of this Agreement, supersedes 

all prior oral or written offers, negotiations, agreements, understandings, and courses of dealing 

between the parties relating thereto, and is subject to no understandings, conditions or 

representations other than those expressly stated herein.  This Agreement may be modified or 

amended only by means of a writing signed by the parties. 

 

(e) Notices.  Notices in connection with this Agreement must be in writing, delivered 

by certified mail or by Federal Express or a similar overnight delivery carrier to the addresses set 

forth below: 

 

 

To JBBrown: 

 

Vincent P. Veroneau 

J.B. Brown & Sons 

36 Danforth Street 

P.O. Box 207 

Portland, Maine 04112-0207 

 

with a copy to: 

 

David L. Galgay, Jr., Esq. 

Verrill Dana 

 

Mailing address: P.O. Box 586 

   Portland, Maine 04112-0586 

 

Street address:  One Portland Square 

Portland, Maine 04101 
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To City: 

 

Gregory A. Mitchell 

Director of Economic Development  

City of Portland 

389 Congress Street 

Portland, Maine 04101 

 

with a copy to: 

 

Danielle West-Chuhta, Esq. 

Corporate Counsel 

City of Portland 

389 Congress Street 

Portland, Maine 04101 

 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement, effective as 

of the day and year first above written. 

 

 

   J.B. Brown & Sons 

 

   By: _____________________________ 

    Vincent P. Veroneau 

    Its President 

 

 

Fore River Warehousing & Storage Co., Inc. 

 

   By: _____________________________ 

    Vincent P. Veroneau 

    Its President 

 

 

   City of Portland 

 

 

   By: ________________________ 

    Jon P. Jennings 

    Its City Manager 
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Stormwater Management Report 
Portland Public Services Sand & Salt Storage Facility 

250 Canco Road 
Portland, Maine 04103 

 
General 
 
The following Stormwater Management Plan has been prepared for the City of Portland Department of 
Public Services to evaluate stormwater runoff and erosion control for the sand and salt storage facility 
project to be located off Canco Road.  Project improvements will included relocation of two sand and 
salt storage sheds, construction of heavy duty paved areas, associated utilities, stormwater 
infrastructure and sidewalks along Canco Road.  A gravel wetland is proposed for stormwater runoff 
treatment and detention so that runoff from new impervious and developed surfaces are managed in 
general conformance with the General Standards of Maine Department of Environmental Protection’s 
Stormwater Management Law.   
 
Existing warehouses were built sometime in the mid to late 80s prior to Chapter 500 Stormwater 
regulations.   Greater than one acre of new paved area will be created, but considering the amount of 
gravel area to be redeveloped, the overall change is below one acre.   Since less than one acre of 
impervious is being created, the project does not qualify for Maine DEP chapter 500 standards.   
 
Existing Site Conditions 
 
The project is located on the northwest side of Canco Road, roughly 0.3 miles northwest of its 
intersection with Read Street.  Land in the vicinity of the project site is predominantly developed for 
industrial uses.  The existing facility is bounded by a residential neighborhood to the north, industrial 
and commercial uses to the south and west, and Canco Road to the east.  An assisted living community 
is located across Canco Road.   
 
Land to be developed for the sand and salt storage facility is presently developed, with ground cover 
consisting of pavement, gravel and building.  Topography is generally consistent throughout the project 
site, with slopes ranging from 2-4% in the developed area and steeper sideslopes along the perimeter, 
with some areas of exposed ledge.  Runoff from the site eventually drains southeasterly via a 
combination of sheet and shallow concentrated flow toward an onsite closed storm drainage system 
that discharges to a closed storm drainage system within Canco Road.   
 
Proposed Improvements 
 
The project consists of redevelopment of an abandoned warehouse site.  Approximately 46,799 square 
feet of new impervious area will be created including 4,200 square feet of sand and salt storage 
structure, and 42,599 square feet of new pavement area to provide ample space for vehicular 
movement through the site.   Travel lane widths and paved apon are generally wider, or will be made 
wider than normal to accommodate large work and fleet vehicles. An existing 180 square feet of paved 
area will be removed and landscaped area will be created, for a total development area (landscaped and 
impervious) of 46,799 square feet.  Remaining areas to be disturbed and replanted are currently 
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grassed.  Landscaped areas consist of vegetated sideslopes, shallow swales for stormwater conveyance 
and stormwater best management practices (BMPs) for stormwater detention and treatment.  14,278 
square feet of landscaped area will require regrading in order to accommodate for our proposed gravel 
wetland. 
 
Stormwater Management  
 
To mitigate peak runoff and treat stormwater we have proposed a gravel wetland which has the 
capacity to treat a large volume of runoff.  The gravel wetland is designed in accordance with the latest 
MDEP Chapter 500 regulations.  The majority of proposed impervious surfaces and associated 
landscaped areas will be graded to direct stormwater runoff to a new onsite storm drainage system that 
ultimately discharges to a pretreatment sediment forebay.   
 
The stormwater management plan was designed to examine impervious areas across the entire 
developed site and provide treatment of runoff from at least 95% of the additional impervious area and 
a minimum 80% of total developed area.  Existing and proposed impervious areas will be treated 
through the use of a gravel wetland.  Since existing onsite development is currently left untreated 
before it is conveyed to the closed storm drainage system along Canco Road, credit is being considered 
for existing impervious areas treated.  Overall, treatment of runoff will be provided for greater than 95% 
of the impervious area and 80% of the developed area requiring treating treatment.  As proposed, the 
stormwater management design will exceed Maine DEP Chapter 500 General Standard for treatment 
requirements.  Stormwater management design calculations for gravel wetland sizing and for General 
Standard compliance are enclosed.    
 
Stormwater infrastructure is designed with the capacity to handle runoff from a 25-year storm event.  
Stormwater will be detained within the water quality volume (WQV) and slowly filtrate through the 
subsurface media where it will be conveyed via a 6” underdrain pipe to an outlet control structure.  The 
outlet pipe will discharge directly to a drainageway that directs runoff toward the closed storm drainage 
system along Canco Road.   
 
A HydroCAD model was created to examine pre- and post-development peaks rates of runoff at SP1 and 
to examine pipe capacity within the proposed closed storm drainage system.  The model predicts slight 
decreases in peak flow rates during the 2-, 10- and 25-year storm events at SP1.   Flow from the existing 
developed site is also directed to a second study point in the northerly corner, designated SP2.   The 
HydroCAD model does not examine peak rates of runoff at this study point.  Runoff from a significant 
amount of impervious area that currently drains to SP2, but will be rerouted in the post development 
conditions to drain to the gravel wetland, and ultimately SP1.  The access drive will be widened slightly 
within the watershed draining to SP2, however impervious area change is much less in the proposed 
condition.  Therefore, no formal detention/retention of storm water runoff is proposed for the project 
because peak rates of runoff are anticipated less than pre-development levels or relatively unchanged at 
SP2. 
 
Inspection & Maintenance 
 
Provisions for periodic inspection and maintenance of the gravel wetland, catch basins, storm pipes and 
other stormwater infrastructure are included in the Inspection, Maintenance, and Housekeeping Plan. 
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CALCULATED BY ACH DATE

FILE NAME 15056-WQC PRNT DATE

Treatment Calculations for Portland Public Services Sand and Salt Storage Pond:

(CPV = Channel Protection Volume)

Tributary Areas - Watershed 1

Impervious Area = 2.457 ac

Landscaped Area = 1.066 ac

Water Quality Volume

CPV = 0.5" x Impervious + 0.2"x Landscape = 5,233 cf 0.12014 af

Provided CPV = 5,766 cf

Sediment Forebay Calculation

Annual Sediment Volume = 

Area to be Sanded x 500 lbs/acre-storm / 90 lbs/cf x 10 storms/year

Area to be Sanded = 1.23 ac

Annual Sediment Volume = 68.3 cf

Forebay Volume Provided= Elev.

Surface 

Area

Spillway= 73 360

Sump= 71 120

Volume Provided= 480 cf

Gravel Wetland GW-1

SEBAGO TECHNICS, INC.

75 John Roberts Road Suite 1A

South Portland, Maine 04106 9/8/2015

Tel. (207) 200-2100  9/10/2015



Table 1:  MDEP GENERAL STANDARD CALCULATIONS 
Portland Public Services Sand & Salt Storage Facility, Portland, Maine
Job #15056

AREA ID
WATERSHED 

SIZE

EXISTING 
IMPERVIOUS 
AREA (Ac.)

PROPOSED 
IMPERVIOUS 

AREA REQUIRING 
TREAMENT

ONSITE 
LANDSCAPED 

AREA
DEVELOPED 

AREA
UNDEVELOPED 

AREAS
TREATMENT 
PROVIDED?

IMPERVIOUS 
AREA 

TREATED*
LANDSCAPED 

AREA TREATED*
DEVELOPED AREA 

TREATED* TREATMENT BMP
  (Ac.) (Ac.) (Ac.) (Ac.) (Ac.) (Ac.) (Ac.) (Ac.)

1S 1.322 0.685 0.196 0.441 0.637 0.685 YES 0.881 0.441 1.322 GW‐1
2S 0.500 0.500 0.000 0.000 0.000 0.500 NO 0.000 0.000 0.000 NONE
3S 0.515 0.515 0.000 0.000 0.000 0.515 NO 0.000 0.000 0.000 NONE
4S 1.420 0.223 0.710 0.486 1.197 0.223 YES 0.933 0.486 1.420 GW‐1
5S 0.530 0.365 0.000 0.165 0.165 0.365 NO 0.000 0.000 0.000 NONE
6S 1.085 0.368 0.000 0.717 0.717 0.368 YES 0.368 0.717 1.085 GW‐1
7S 0.258 0.048 0.000 0.210 0.210 0.048 NO 0.000 0.000 0.000 NONE
8S* ‐ ‐ 0.170 ‐ ‐ ‐ NO 0.000 0.000 0.000 NONE

TOTAL (Ac.) 5.630 2.704 1.077 2.019 2.926 2.704 2.182 1.645 3.827
*8S UNMODELED SUBCATCHMENT SEE BELOW

TOTAL IMPERVIOUS AREA
NEW IMPERVIOUS AREA= 46,799 SF OR 1.08 AC
EXISTING GRAVEL PAD AREA= 10,357 SF OR 0.24 AC
TOTAL IMPERVIOUS AREA= 36,442 SF OR 0.84 AC

STUDY POINT 2 IMPERVIOUS AREA UNTREATED PRE VS POST
(PRE) 1S=29,828 SF
(POST)8S UNMODELED SUBCATCHMENT= 3,650 SF

% OF IMPERVIOUS AREA RECEIVING TREATMENT 202.69% % OF DEV. AREA RECEIVING TREATMENT 130.80%

TOTAL  IMPERVIOUS AREA REQUIRING TREATMENT‐PROPOSED (Ac.) 1.077 TOTAL DEVELOPED AREA (Ac.) 2.926

TOTAL IMPERVIOUS AREA RECEIVING TREATMENT (Ac.) 2.182 TOTAL DEV.  AREA RECEIVING TREATMENT (Ac.) 3.827



Drainage Class—Cumberland County and Part of Oxford County, Maine

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/9/2015
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Drainage Class

Drainage Class— Summary by Map Unit — Cumberland County and Part of Oxford County, Maine (ME005)

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

BuB Buxton silt loam, 3 to 8
percent slopes

Somewhat poorly
drained

20.2 27.7%

Cu Cut and fill land Moderately well drained 17.7 24.3%

HrB Hollis fine sandy loam, 3
to 8 percent slopes

Somewhat excessively
drained

0.2 0.3%

HsB Hollis very rocky fine
sandy loam, 3 to 8
percent slopes

Somewhat excessively
drained

9.3 12.7%

HsC Hollis very rocky fine
sandy loam, 8 to 20
percent slopes

Somewhat excessively
drained

9.1 12.4%

Ro Rock land Excessively drained 7.3 9.9%

Sn Scantic silt loam, 0 to 3
percent slopes

Poorly drained 8.4 11.5%

Wa Walpole fine sandy loam Poorly drained 0.8 1.1%

Totals for Area of Interest 73.0 100.0%

Description

"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water
regime by human activities, either through drainage or irrigation, are not a
consideration unless they have significantly changed the morphology of the soil.
Seven classes of natural soil drainage are recognized-excessively drained,
somewhat excessively drained, well drained, moderately well drained, somewhat
poorly drained, poorly drained, and very poorly drained. These classes are defined
in the "Soil Survey Manual."

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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15056 
 

INSPECTION, MAINTENANCE, AND HOUSEKEEPING PLAN 
 

Sand & Salt Storage Facility 
250 Canco Road 

Portland, Maine 04103 
 
 
Introduction 
 
The following plan outlines the anticipated inspection and maintenance procedures for the erosion and 
sedimentation control measures as well as stormwater management facilities for the project.  This plan 
also outlines several housekeeping requirements that shall be followed during and after construction.  
These procedures shall be followed in order to ensure the intended function of the designed measures and 
to prevent unreasonably adverse impacts to the surrounding environment. 
 
The procedures outlined in this Inspection, Maintenance and Housekeeping Plan are provided as an 
overview of the anticipated practices to be used on this site.  In some instances, additional measures may 
be required due to unexpected conditions.  For additional detail on any of the erosion and sedimentation 
control measures or stormwater management devices to be utilized on this project, refer to the most 
recently revised edition of the “Maine Erosion and Sedimentation Control BMP” manual and/or the 
“Stormwater Management for Maine: Best Management Practices” manual as published by the Maine 
Department of Environmental Protection (MDEP).  
 
During Construction 
 
1. Inspection:  During the construction process, it is the Contractor’s responsibility to comply with 

the inspection and maintenance procedures outlined in this section.  These responsibilities include 
inspecting disturbed and impervious areas, erosion control measures, materials storage areas that 
are exposed to precipitation, and locations where vehicles enter or exit the site.  These areas shall 
be inspected at least once a week as well as before and after a storm event, and prior to 
completing permanent stabilization measures.  A person with knowledge of erosion and 
stormwater control, including the standards and conditions in any applicable permits, shall 
conduct the inspections. 

 
2. Maintenance:  All measures shall be maintained in an effective operating condition until areas are 

permanently stabilized.  If Best Management Practices (BMPs) need to be maintained or modified, 
additional BMPs are necessary, or other corrective action is needed, implementation must be 
completed within 7 calendar days and prior to any storm event (rainfall). 

 
3. Documentation:  A log summarizing the inspections and any corrective action taken must be 

maintained on-site.  The log must include the name(s) and qualifications of the person making the 
inspections, the date(s) of the inspections, and major observations about the operation and 
maintenance of erosion and sedimentation controls, material storage areas, and vehicle access 
points to the site.  Major observations must include BMPs that need maintenance, BMPs that 
failed to operate as designed or proved inadequate for a particular location, and locations where 
additional BMPs are needed.  For each BMP requiring maintenance, BMP needing replacement, 
and location needing additional BMPs, note in the log the corrective action taken and when it was 
taken.  The log must be made accessible to the appropriate regulatory agency upon request.  The 
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permittee shall retain a copy of the log for a period of at least three years from the completion of 
permanent stabilization. 

 
4. Specific Inspection and Maintenance Tasks:  The following is a list of erosion control and 

stormwater management measures and the specific inspection and maintenance tasks to be 
performed during construction. 

 
A. Sediment Barriers: 

 
 Hay bale barriers, silt fences, and filter berms shall be inspected immediately after 

each rainfall and at least daily during prolonged rainfall. 
 If the fabric on a silt fence or filter barrier should decompose or become ineffective 

prior to the end of the expected usable life and the barrier is still necessary, it shall 
be replaced. 

 Sediment deposits should be removed after each storm event.  They must be 
removed before deposits reach approximately one-half the height of the barrier. 

 Filter berms shall be reshaped as needed. 
 Any sediment deposits remaining in place after the silt fence or filter barrier is no 

longer required should be dressed to conform to the existing grade, prepared, and 
seeded. 

  
B. Riprap Materials: 
 

 Once a riprap installation has been completed, it should require very little 
maintenance.  It shall, however, be inspected periodically to determine if high flows 
have caused scour beneath the riprap or dislodged any of the stone. 
 

C. Erosion Control Blankets: 
 

 Inspect these reinforced areas semi-annually and after significant rainfall events for 
slumping, sliding, seepage, and scour.  Pay close attention to unreinforced areas 
adjacent to the erosion control blankets, which may experience accelerated 
erosion. 

 Review all applicable inspection and maintenance procedures recommended by the 
specific blanket manufacturer.  These tasks shall be included in addition to the 
requirements of this plan. 

 
D. Stabilized Construction Entrances/Exits: 

 
 The exit shall be maintained in a condition that will prevent tracking of sediment 

onto public rights-of-way. 
 When the control pad becomes ineffective, the stone shall be removed along with 

the collected soil material. The entrance should then be reconstructed. 
 Areas that have received mud-tracking or sediment deposits shall be swept or 

washed.  Washing shall be done on an area stabilized with aggregate, which drains 
into an approved sediment-trapping device (not into storm drains, ditches, or 
waterways). 
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E. Temporary Seed and Mulch: 
 

 Mulched areas should be inspected after rain events to check for rill erosion. 
 If less than 90% of the soil surface is covered by mulch, additional mulch shall be 

applied in bare areas. 
 In applications where seeding and mulch have been applied in conjunction with 

erosion control blankets, the blankets must be inspected after rain events for 
dislocation or undercutting. 

 Mulch shall continue to be reapplied until 95% of the soil surface has established 
temporary vegetative cover. 

 
F. Stabilized Temporary Drainage Swales: 

 
 Sediment accumulation in the swale shall be removed once the cross section of the 

swale is reduced by 25%.   
 The swales shall be inspected after rainfall events.  Any evidence of sloughing of the 

side slopes or channel erosion shall be repaired and corrective action should be 
taken to prevent reoccurrence of the problem. 

 In addition to the stabilized lining of the channel (i.e. erosion control blankets), 
stone check dams may be needed to further reduce channel velocity. 

 
5. Housekeeping:  The following general performance standards apply to the proposed project. 

 
A. Spill prevention:  Controls must be used to prevent pollutants from being discharged 

from materials on-site, including storage practices to minimize exposure of the 
materials to stormwater, and appropriate spill prevention, containment, and response 
planning and implementation. 

 
B. Groundwater protection:  During construction, liquid petroleum products and other 

hazardous materials with the potential to contaminate groundwater may not be stored 
or handled in areas of the site draining to an infiltration area.  An "infiltration area" is 
any area of the site that by design or as a result of soils, topography and other relevant 
factors, accumulates runoff that infiltrates into the soil. Dikes, berms, sumps, and other 
forms of secondary containment that prevent discharge to groundwater may be used to 
isolate portions of the site for the purposes of storage and handling of these materials. 

 
C. Fugitive sediment and dust:  Actions must be taken to insure that activities do not result 

in noticeable erosion of soils or fugitive dust emissions during or after construction.  Oil 
may not be used for dust control. 

 
D. Debris and other materials:  Litter, construction debris, and chemicals exposed to 

stormwater must be prevented from becoming a pollutant source. 
 

E. Trench or foundation dewatering:  Trench dewatering is the removal of water from 
trenches, foundations, cofferdams, ponds, and other areas within the construction area 
that retain water after excavation.  In most cases, the collected water is heavily silted 
and hinders correct and safe construction practices.  The collected water must be 
removed from the ponded area, either through gravity or pumping, and must be spread 
through natural wooded buffers or removed to areas that are specifically designed to 
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collect the maximum amount of sediment possible, like a cofferdam sedimentation 
basin.  Avoid allowing the water to flow over disturbed areas of the site.  Equivalent 
measures may be taken if approved. 

 
Post-Construction 
 
1. Inspection:  After construction, it is the responsibility of the City of Portland or assigned heirs to 

comply with the inspection and maintenance procedures outlined in this section.  All measures 
must be maintained in effective operating condition.  The owner shall inspect and maintain the 
BMPs, including but not limited to any parking areas, catch basins, drainage swales, detention 
basins and ponds, pipes and related structures, in accordance with all municipal and state 
inspection, cleaning and maintenance requirements of the approved post-construction 
stormwater management plan.  

 
2. Specific Inspection and Maintenance Tasks: The following is a list of permanent erosion control 

and stormwater management measures and the inspection and maintenance tasks to be 
performed after construction.  If the BMP requires maintenance, repair or replacement to 
function as intended by the approved post-construction stormwater management plan, the 
owner or operator of the BMP shall take corrective action(s) to address the deficiency or 
deficiencies as soon as possible after the deficiency is discovered and shall provide a record of 
the deficiency and corrective action(s) to the department of public services (“DPS”) in the 
annual report 

 
A. Vegetated Areas:   
 

 Inspect vegetated areas, particularly slopes and embankments, early in the 
growing season or after heavy rains to identify active or potential erosion 
problems.  

 Replant bare areas or areas with sparse growth.  Where rill erosion is evident, 
armor the area with an appropriate lining or divert the erosive flows to on-site 
areas able to withstand the concentrated flows. 

 
B. Ditches, Swales and Other Open Channels: 
 

 Inspect ditches, swales, level spreaders and other open stormwater channels in 
the spring, in the late fall, and after heavy rains to remove any obstructions to 
flow.  Remove accumulated sediments and debris, remove woody vegetative 
growth that could obstruct flow, and repair any erosion of the ditch lining.  

 Vegetated ditches must be mowed at least annually or otherwise maintained to 
control the growth of woody vegetation and maintain flow capacity.  

 Any woody vegetation growing through riprap linings must also be removed. 
Repair any slumping side slopes as soon as practicable.  

 If the ditch has a riprap lining, replace riprap in areas where any underlying filter 
fabric or underdrain gravel is showing through the stone or where stones have 
dislodged. 

 
  
 

C. Culverts: 
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 Inspect culverts in the spring, in the late fall, and after heavy rains to remove 

any obstructions to flow. 
 Remove accumulated sediments and debris at the inlet, at the outlet, and 

within the conduit. 
 Inspect and repair any erosion damage at the culvert’s inlet and outlet. 

 
D. Removal of Winter Sand: 
 

 Clear accumulations of winter sand in parking lots and along roadways at least 
once a year, preferably in the spring. 

 Accumulations on pavement may be removed by pavement sweeping.  
 Accumulations of sand along road shoulders may be removed by grading excess 

sand to the pavement edge and removing it manually or by a front-end loader 
or other acceptable method. 

 
E. Outlet Control Structures: 
 

 Inspect outlet structures two times per year (preferably in spring and fall) to 
ensure that the outlet structures are working in their intended fashion and that 
they are free of debris. 

 Clean structures when sediment depths reach 12 inches from invert of outlet. 
 At a minimum, remove floating debris and hydrocarbons at the time of the 

inspection.   
 

F. Gravel Wetland: 
 

1st Year Post-Construction: Inspection frequency should be after every major storm in 
the first year following construction.  
 
 Inspect to be certain system drains within 24-72 hrs (within the design period, 

but also not so quickly as to minimize stormwater treatment).  
 Watering plants as necessary during the first growing season.  
 Re-vegetating poorly established areas as necessary.  
 Treating diseased vegetation as necessary. 
 Quarterly inspection of soil and repairing eroded areas, especially on slopes  
 Checking inlets, outlets, and overflow spillway for blockage, structural integrity, 

and evidence of erosion.  
 
Post-Construction: Inspection frequency should be at least every 6 months thereafter, 
as per USEPA Good House-Keeping Requirements. Inspection frequency can be reduced 
to annual following 2 years of monitoring that indicates the rate of sediment 
accumulation is less than the cleaning criteria listed below. Inspections should focus on:  
 
 Checking the filter surface for dense, complete, root mat establishment across 

the wetland surface. Thorough revegetation with grasses, forbs, and shrubs is 
necessary. Unlike bioretention, where mulch is commonly used, complete 
surface coverage with vegetation is needed. If after a second growing season a 
minimum vegetative coverage of 50% is not achieved a reinforcement planting 
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is required. 
 Checking the gravel wetland surface for standing water or other evidence of 

riser clogging, such as discolored or accumulated sediments.  Replace riser 
stone if clogging occurs which results in drainage time for the riser-full volume 
greater than 48 hours. 

 Checking the sedimentation chamber or forebay for sediment accumulation, 
trash, and debris.  

 Inspect to be certain the sedimentation forebay drains within 24 to 72 hrs.  
 Checking inlets, outlets, and overflow spillway for blockage, structural integrity, 

and evidence of erosion.  
 Removal of decaying vegetation, litter, and debris.  
 
Cleaning Criteria for Sedimentation Forebay: Sediment should be removed from the 
sedimentation chamber (forebay) when it accumulates to a depth of more than 12 
inches (30 cm) or 10 percent of the pretreatment volume. The sedimentation forebay 
should be cleaned of vegetation if persistent standing water and wetland vegetation 
becomes dominant. The cleaning interval is approximately every 4 years. A dry 
sedimentation forebay is the optimal condition while in practice this condition is rarely 
achieved. The sedimentation chamber, forebay, and treatment cell outlet devices 
should be cleaned when drawdown times exceed 60 to 72 hours. Materials can be 
removed with heavy construction equipment; however this equipment should not track 
on the wetland surface. Revegetation of disturbed areas as necessary. Removed 
sediments should be dewatered (if necessary) and disposed of in an acceptable manner.  
 
 Cleaning Criteria for Gravel Wetland Treatment Cells: Sediment should be 

removed from the gravel wetland surface when it accumulates to a depth of 
several inches (>10 cm) across the wetland surface. Materials should be 
removed with rakes rather than heavy construction equipment to avoid 
compaction of the gravel wetland surface. Heavy equipment could be used if 
the system is designed with dimensions that allow equipment to be located 
outside the gravel wetland, while a backhoe shovel reaches inside the gravel 
wetland to remove sediment. Removed sediments should be dewatered (if 
necessary) and disposed of in an acceptable manner.  

 Draining and Flushing Gravel Wetland Treatment Cells: For maintenance it may 
be necessary to drain or flush the treatment cells. The optional drains will 
permit simpler maintenance of the system if needed. The drains need to be 
closed during standard operation. Flushing of the risers and horizontal 
subdrains is most effective with the entire system drained. Flushed water and 
sediment should be collected and properly disposed.   

 
3. Documentation:   
 

A. The owner or operator of a BMP or a qualified post-construction stormwater inspector 
hired by that person, shall, on or by June 30 of each year, provide a completed and 
signed certification to DPS in a form provided by DPS, certifying that the person has 
inspected the BMP(s) and that they are adequately maintained and functioning as 
intended by the approved post-construction stormwater management plan, or that 
they required maintenance or repair, including the record of the deficiency and 
corrective action(s) taken.  
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B. A log summarizing the inspections and any corrective action taken must be maintained.  

The log must include the name(s) and qualifications of the person making the inspections, 
the date(s) of the inspections, and major observations about the operation and 
maintenance of controls.  Major observations must include BMPs that need maintenance, 
BMPs that failed to operate as designed or proved inadequate for a particular location, 
and locations where additional BMPs are needed.  For each BMP requiring maintenance, 
BMP needing replacement, and location needing additional BMPs, note in the log the 
corrective action taken and when it was taken.  The log must be made accessible to the 
appropriate regulatory agency upon request.  A sample “Stormwater Inspection and 
Maintenance Form” has been included as Attachment 1 of this Inspection, Maintenance, 
and Housekeeping Plan. 

 
4. Duration of Maintenance:  Perform maintenance as described and required for any associated 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Inspection, Maintenance, and - 8 - 15056 
Housekeeping Plan 

 
 
Attachments 
Attachment 1 – Sample Stormwater Inspection and Maintenance Log Form 
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ATTACHMENT 1 - STORMWATER INSPECTION AND MAINTENANCE LOG 
 

Sand & Salt Storage Facility 
250 Canco Road 

Portland, Maine 04103 
 
This log is intended to accompany the Inspection, Maintenance and Housekeeping Plan for the 
proposed buildings and paved areas at 250 Canco Road, Portland, Maine.  The following items shall be 
checked, cleaned and maintained on a regular basis as specified in the Maintenance Plan and as 
described in the table below.  This log shall be kept on file for a minimum of five (5) years and shall be 
available for review by the municipality. Qualified personnel familiar with drainage systems shall 
perform all inspections.  Attached is a copy of the construction and post-construction maintenance logs. 
 

` INSPECTOR NAME 
DATE 

PERFORMED 
SUGGESTED 

INTERVAL 

Vegetated Areas       
  Inspect all slopes and embankments     Annually 

  
Replant bare areas or areas with sparse 
growth     Annually 

Gravel Surfaces       
  Clear accumulated winter sand     Annually 

  
Remove sediment along edges and in 
pockets     Annually 

Ditches & Swales       
  Remove any obstructions and accumulated 

sediments and debris     Monthly   
  Repair any erosion of ditch lining     Annually 
  Mow vegetated ditches     Annually 

  
Remove woody vegetation growing 
through riprap     Annually 

  Repair any slumping side slopes     Annually 

  
Replace riprap where stones have 
dislodged     Annually 

Culverts & Catch Basins       
  Remove accumulated sediments and debris 

at the inlet, outlet, within conduit     Annually   
  Repair any erosion at inlet and outlet     Annually 
  Inspect and clean sump      Annually 
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Type III 24-hr  2-Year Rainfall=3.10"15056 Pre
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=57,594 sf   51.79% Impervious   Runoff Depth=1.99"Subcatchment 1S: (new Subcat)
   Flow Length=473'   Tc=9.9 min   CN=89   Runoff=2.69 cfs  0.219 af

Runoff Area=21,770 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 2S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=1.56 cfs  0.119 af

Runoff Area=22,426 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 3S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=1.60 cfs  0.123 af

Runoff Area=107,928 sf   9.80% Impervious   Runoff Depth=1.46"Subcatchment 4S: (new Subcat)
   Flow Length=975'   Tc=10.0 min   CN=82   Runoff=3.68 cfs  0.301 af

Runoff Area=35,499 sf   59.61% Impervious   Runoff Depth=2.16"Subcatchment 5S: (new Subcat)
   Tc=5.0 min   CN=91   Runoff=2.11 cfs  0.147 af

   Inflow=8.60 cfs  0.690 afReach 1R: SP-1
   Outflow=8.60 cfs  0.690 af

   Inflow=2.69 cfs  0.219 afReach 2R: SP-2
   Outflow=2.69 cfs  0.219 af

Peak Elev=77.96'   Inflow=3.16 cfs  0.242 afPond 2P: Catch Basin
   Primary=3.16 cfs  0.242 af   Secondary=0.00 cfs  0.000 af   Outflow=3.16 cfs  0.242 af

Peak Elev=76.59'   Inflow=3.16 cfs  0.242 afPond 3P: DMH
12.0"  Round Culvert  n=0.013  L=252.0'  S=0.0103 '/'   Outflow=3.16 cfs  0.242 af

Peak Elev=74.07'  Storage=96 cf   Inflow=5.27 cfs  0.389 afPond 5P: Catch Basin
   Primary=4.93 cfs  0.389 af   Secondary=0.00 cfs  0.000 af   Outflow=4.93 cfs  0.389 af

Peak Elev=74.68'   Inflow=3.16 cfs  0.242 afPond 6P: DMH
12.0"  Round Culvert  n=0.013  L=241.0'  S=0.0054 '/'   Outflow=3.16 cfs  0.242 af

Peak Elev=73.05'   Inflow=3.68 cfs  0.301 afPond 7P: Conc Culvert
   Primary=3.68 cfs  0.301 af   Secondary=0.00 cfs  0.000 af   Outflow=3.68 cfs  0.301 af

Peak Elev=74.62'   Inflow=8.60 cfs  0.690 afPond 8P: Catch Basin at Canco Rd
   Primary=7.94 cfs  0.688 af   Secondary=0.64 cfs  0.002 af   Outflow=8.60 cfs  0.690 af

Total Runoff Area = 5.629 ac   Runoff Volume = 0.910 af   Average Runoff Depth = 1.94"
56.87% Pervious = 3.202 ac     43.13% Impervious = 2.428 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=57,594 sf   51.79% Impervious   Runoff Depth=3.39"Subcatchment 1S: (new Subcat)
   Flow Length=473'   Tc=9.9 min   CN=89   Runoff=4.51 cfs  0.374 af

Runoff Area=21,770 sf   100.00% Impervious   Runoff Depth=4.36"Subcatchment 2S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=2.33 cfs  0.182 af

Runoff Area=22,426 sf   100.00% Impervious   Runoff Depth=4.36"Subcatchment 3S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=2.40 cfs  0.187 af

Runoff Area=107,928 sf   9.80% Impervious   Runoff Depth=2.72"Subcatchment 4S: (new Subcat)
   Flow Length=975'   Tc=10.0 min   CN=82   Runoff=6.91 cfs  0.562 af

Runoff Area=35,499 sf   59.61% Impervious   Runoff Depth=3.59"Subcatchment 5S: (new Subcat)
   Tc=5.0 min   CN=91   Runoff=3.43 cfs  0.244 af

   Inflow=14.04 cfs  1.175 afReach 1R: SP-1
   Outflow=14.04 cfs  1.175 af

   Inflow=4.51 cfs  0.374 afReach 2R: SP-2
   Outflow=4.51 cfs  0.374 af

Peak Elev=79.52'   Inflow=4.73 cfs  0.369 afPond 2P: Catch Basin
   Primary=4.73 cfs  0.369 af   Secondary=0.00 cfs  0.000 af   Outflow=4.73 cfs  0.369 af

Peak Elev=79.08'   Inflow=4.73 cfs  0.369 afPond 3P: DMH
12.0"  Round Culvert  n=0.013  L=252.0'  S=0.0103 '/'   Outflow=4.73 cfs  0.369 af

Peak Elev=74.58'  Storage=630 cf   Inflow=8.15 cfs  0.613 afPond 5P: Catch Basin
   Primary=5.40 cfs  0.599 af   Secondary=1.94 cfs  0.014 af   Outflow=7.34 cfs  0.613 af

Peak Elev=77.50'   Inflow=4.73 cfs  0.369 afPond 6P: DMH
12.0"  Round Culvert  n=0.013  L=241.0'  S=0.0054 '/'   Outflow=4.73 cfs  0.369 af

Peak Elev=74.82'   Inflow=8.65 cfs  0.576 afPond 7P: Conc Culvert
   Primary=6.23 cfs  0.559 af   Secondary=2.42 cfs  0.017 af   Outflow=8.65 cfs  0.576 af

Peak Elev=74.90'   Inflow=11.63 cfs  1.158 afPond 8P: Catch Basin at Canco Rd
   Primary=8.19 cfs  1.103 af   Secondary=3.44 cfs  0.056 af   Outflow=11.63 cfs  1.158 af

Total Runoff Area = 5.629 ac   Runoff Volume = 1.549 af   Average Runoff Depth = 3.30"
56.87% Pervious = 3.202 ac     43.13% Impervious = 2.428 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=57,594 sf   51.79% Impervious   Runoff Depth=4.54"Subcatchment 1S: (new Subcat)
   Flow Length=473'   Tc=9.9 min   CN=89   Runoff=5.96 cfs  0.500 af

Runoff Area=21,770 sf   100.00% Impervious   Runoff Depth=5.56"Subcatchment 2S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=2.94 cfs  0.232 af

Runoff Area=22,426 sf   100.00% Impervious   Runoff Depth=5.56"Subcatchment 3S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=3.03 cfs  0.239 af

Runoff Area=107,928 sf   9.80% Impervious   Runoff Depth=3.80"Subcatchment 4S: (new Subcat)
   Flow Length=975'   Tc=10.0 min   CN=82   Runoff=9.59 cfs  0.785 af

Runoff Area=35,499 sf   59.61% Impervious   Runoff Depth=4.76"Subcatchment 5S: (new Subcat)
   Tc=5.0 min   CN=91   Runoff=4.47 cfs  0.323 af

   Inflow=18.77 cfs  1.579 afReach 1R: SP-1
   Outflow=18.77 cfs  1.579 af

   Inflow=5.96 cfs  0.500 afReach 2R: SP-2
   Outflow=5.96 cfs  0.500 af

Peak Elev=81.30'   Inflow=5.97 cfs  0.470 afPond 2P: Catch Basin
   Primary=5.97 cfs  0.470 af   Secondary=0.00 cfs  0.000 af   Outflow=5.97 cfs  0.470 af

Peak Elev=82.24'   Inflow=5.97 cfs  0.470 afPond 3P: DMH
12.0"  Round Culvert  n=0.013  L=252.0'  S=0.0103 '/'   Outflow=5.97 cfs  0.470 af

Peak Elev=74.69'  Storage=946 cf   Inflow=10.44 cfs  0.794 afPond 5P: Catch Basin
   Primary=5.49 cfs  0.752 af   Secondary=3.91 cfs  0.042 af   Outflow=9.40 cfs  0.793 af

Peak Elev=80.54'   Inflow=5.97 cfs  0.470 afPond 6P: DMH
12.0"  Round Culvert  n=0.013  L=241.0'  S=0.0054 '/'   Outflow=5.97 cfs  0.470 af

Peak Elev=75.12'   Inflow=13.29 cfs  0.827 afPond 7P: Conc Culvert
   Primary=6.57 cfs  0.750 af   Secondary=6.72 cfs  0.077 af   Outflow=13.29 cfs  0.827 af

Peak Elev=74.93'   Inflow=12.05 cfs  1.502 afPond 8P: Catch Basin at Canco Rd
   Primary=8.22 cfs  1.407 af   Secondary=3.84 cfs  0.095 af   Outflow=12.05 cfs  1.502 af

Total Runoff Area = 5.629 ac   Runoff Volume = 2.079 af   Average Runoff Depth = 4.43"
56.87% Pervious = 3.202 ac     43.13% Impervious = 2.428 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 5.96 cfs @ 12.13 hrs,  Volume= 0.500 af,  Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
20,659 80 >75% Grass cover, Good, HSG D

7,107 77 Woods, Good, HSG D
29,828 98 Paved parking, HSG D
57,594 89 Weighted Average
27,766 48.21% Pervious Area
29,828 51.79% Impervious Area

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

5.7 57 0.0260 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

1.5 93 0.0100 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

1.7 201 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 19 0.1300 2.52 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 103 0.0060 1.83 5.48 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=0.50'  Z= 2.0 & 10.0 '/'  Top.W=9.00'
n= 0.030  Earth, grassed & winding

9.9 473 Total
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Subcatchment 1S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=57,594 sf

Runoff Volume=0.500 af
Runoff Depth=4.54"

Flow Length=473'
Tc=9.9 min

CN=89

5.96 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 2.94 cfs @ 12.07 hrs,  Volume= 0.232 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
21,770 98 Paved parking, HSG D
21,770 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 2S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=21,770 sf

Runoff Volume=0.232 af
Runoff Depth=5.56"

Tc=5.0 min
CN=98

2.94 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 3.03 cfs @ 12.07 hrs,  Volume= 0.239 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
22,426 98 Roofs, HSG D
22,426 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 3S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=22,426 sf

Runoff Volume=0.239 af
Runoff Depth=5.56"

Tc=5.0 min
CN=98

3.03 cfs
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Summary for Subcatchment 4S: (new Subcat)

Runoff = 9.59 cfs @ 12.14 hrs,  Volume= 0.785 af,  Depth= 3.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
11,983 91 Gravel roads, HSG D
42,431 77 Woods, Good, HSG D
10,573 98 Paved parking, HSG D
42,941 80 >75% Grass cover, Good, HSG D

107,928 82 Weighted Average
97,355 90.20% Pervious Area
10,573 9.80% Impervious Area

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

1.7 124 0.0140 1.23 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

4.9 181 0.0150 0.61 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.4 670 0.0209 3.27 3.27 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=0.50'  Z= 2.0 '/'  Top.W=3.00'
n= 0.030  Earth, grassed & winding

10.0 975 Total

Subcatchment 4S: (new Subcat)
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Type III 24-hr
25-Year Rainfall=5.80"

Runoff Area=107,928 sf
Runoff Volume=0.785 af

Runoff Depth=3.80"
Flow Length=975'

Tc=10.0 min
CN=82

9.59 cfs
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Summary for Subcatchment 5S: (new Subcat)

Runoff = 4.47 cfs @ 12.07 hrs,  Volume= 0.323 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
21,162 98 Paved parking, HSG D
14,337 80 >75% Grass cover, Good, HSG D
35,499 91 Weighted Average
14,337 40.39% Pervious Area
21,162 59.61% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 5S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=35,499 sf

Runoff Volume=0.323 af
Runoff Depth=4.76"

Tc=5.0 min
CN=91

4.47 cfs
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Summary for Reach 1R: SP-1

Inflow Area = 4.307 ac, 40.47% Impervious,  Inflow Depth = 4.40"    for  25-Year event
Inflow = 18.77 cfs @ 12.12 hrs,  Volume= 1.579 af
Outflow = 18.77 cfs @ 12.12 hrs,  Volume= 1.579 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach 1R: SP-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=4.307 ac
18.77 cfs

18.77 cfs
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Summary for Reach 2R: SP-2

Inflow Area = 1.322 ac, 51.79% Impervious,  Inflow Depth = 4.54"    for  25-Year event
Inflow = 5.96 cfs @ 12.13 hrs,  Volume= 0.500 af
Outflow = 5.96 cfs @ 12.13 hrs,  Volume= 0.500 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach 2R: SP-2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.322 ac
5.96 cfs

5.96 cfs
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Summary for Pond 2P: Catch Basin

Inflow Area = 1.015 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af
Outflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 81.30' @ 12.07 hrs
Flood Elev= 85.00'

Device Routing     Invert Outlet Devices
#1 Primary 76.76' 12.0"  Round Culvert   

L= 121.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.76' / 75.54'   S= 0.0101 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 84.95' 30.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=5.97 cfs @ 12.07 hrs  HW=81.30'   (Free Discharge)
1=Culvert  (Barrel Controls 5.97 cfs @ 7.60 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=76.76'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Catch Basin

Inflow
Outflow
Primary
Secondary
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Inflow Area=1.015 ac
Peak Elev=81.30'

5.97 cfs
5.97 cfs

5.97 cfs

0.00 cfs
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Summary for Pond 3P: DMH

Inflow Area = 1.015 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af
Outflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 82.24' @ 12.07 hrs
Flood Elev= 84.54'

Device Routing     Invert Outlet Devices
#1 Primary 75.39' 12.0"  Round Culvert   

L= 252.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.39' / 72.79'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.97 cfs @ 12.07 hrs  HW=82.24'   (Free Discharge)
1=Culvert  (Barrel Controls 5.97 cfs @ 7.60 fps)

Pond 3P: DMH

Inflow
Primary
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Inflow Area=1.015 ac
Peak Elev=82.24'

12.0"
Round Culvert

n=0.013
L=252.0'

S=0.0103 '/'

5.97 cfs
5.97 cfs
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Summary for Pond 5P: Catch Basin

Inflow Area = 1.830 ac, 82.01% Impervious,  Inflow Depth = 5.21"    for  25-Year event
Inflow = 10.44 cfs @ 12.07 hrs,  Volume= 0.794 af
Outflow = 9.40 cfs @ 12.11 hrs,  Volume= 0.793 af,  Atten= 10%,  Lag= 2.2 min
Primary = 5.49 cfs @ 12.11 hrs,  Volume= 0.752 af
Secondary = 3.91 cfs @ 12.11 hrs,  Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.69' @ 12.11 hrs   Surf.Area= 3,721 sf   Storage= 946 cf
Flood Elev= 74.00'   Surf.Area= 654 sf   Storage= 49 cf

Plug-Flow detention time= 0.9 min calculated for 0.793 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 760.2 - 759.6 )

Volume Invert Avail.Storage Storage Description
#1 70.46' 2,763 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
70.46 13 0 0
73.99 13 46 46
74.00 654 3 49
74.50 1,101 439 488
75.00 8,000 2,275 2,763

Device Routing     Invert Outlet Devices
#1 Primary 71.35' 12.0"  Round Culvert   

L= 88.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 71.35' / 70.46'   S= 0.0101 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 74.40' 10.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=5.49 cfs @ 12.11 hrs  HW=74.69'   (Free Discharge)
1=Culvert  (Barrel Controls 5.49 cfs @ 6.98 fps)

Secondary OutFlow  Max=3.90 cfs @ 12.11 hrs  HW=74.69'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.90 cfs @ 1.35 fps)
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Pond 5P: Catch Basin

Inflow
Outflow
Primary
Secondary
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Inflow Area=1.830 ac
Peak Elev=74.69'

Storage=946 cf

10.44 cfs

9.40 cfs

5.49 cfs

3.91 cfs
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Summary for Pond 6P: DMH

Inflow Area = 1.015 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af
Outflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 80.54' @ 12.07 hrs
Flood Elev= 80.00'

Device Routing     Invert Outlet Devices
#1 Primary 72.69' 12.0"  Round Culvert   

L= 241.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 72.69' / 71.40'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.97 cfs @ 12.07 hrs  HW=80.54'   (Free Discharge)
1=Culvert  (Barrel Controls 5.97 cfs @ 7.60 fps)

Pond 6P: DMH

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 7P: Conc Culvert

Inflow Area = 2.478 ac, 9.80% Impervious,  Inflow Depth = 4.00"    for  25-Year event
Inflow = 13.29 cfs @ 12.12 hrs,  Volume= 0.827 af
Outflow = 13.29 cfs @ 12.12 hrs,  Volume= 0.827 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.57 cfs @ 12.12 hrs,  Volume= 0.750 af
Secondary = 6.72 cfs @ 12.12 hrs,  Volume= 0.077 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 75.12' @ 12.12 hrs
Flood Elev= 75.00'

Device Routing     Invert Outlet Devices
#1 Primary 71.60' 12.0"  Round Culvert   

L= 9.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 71.60' / 69.81'   S= 0.1989 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

#2 Secondary 74.50' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=6.57 cfs @ 12.12 hrs  HW=75.12'   (Free Discharge)
1=Culvert  (Inlet Controls 6.57 cfs @ 8.36 fps)

Secondary OutFlow  Max=6.70 cfs @ 12.12 hrs  HW=75.12'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 6.70 cfs @ 2.17 fps)
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Pond 7P: Conc Culvert
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Summary for Pond 8P: Catch Basin at Canco Rd

Inflow Area = 4.307 ac, 40.47% Impervious,  Inflow Depth = 4.18"    for  25-Year event
Inflow = 12.05 cfs @ 12.12 hrs,  Volume= 1.502 af
Outflow = 12.05 cfs @ 12.12 hrs,  Volume= 1.502 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.22 cfs @ 12.12 hrs,  Volume= 1.407 af
Secondary = 3.84 cfs @ 12.12 hrs,  Volume= 0.095 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.93' @ 12.12 hrs
Flood Elev= 74.00'

Device Routing     Invert Outlet Devices
#1 Primary 69.71' 12.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 69.71' / 69.51'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 74.50' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=8.22 cfs @ 12.12 hrs  HW=74.93'   (Free Discharge)
1=Culvert  (Inlet Controls 8.22 cfs @ 10.46 fps)

Secondary OutFlow  Max=3.84 cfs @ 12.12 hrs  HW=74.93'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.84 cfs @ 1.79 fps)
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Pond 8P: Catch Basin at Canco Rd
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Inflow Area=4.307 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=57,594 sf   66.64% Impervious   Runoff Depth=2.26"Subcatchment 1S: (new Subcat)
   Flow Length=379'   Tc=8.6 min   CN=92   Runoff=3.13 cfs  0.249 af

Runoff Area=21,770 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 2S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=1.56 cfs  0.119 af

Runoff Area=22,426 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 3S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=1.60 cfs  0.123 af

Runoff Area=61,841 sf   65.75% Impervious   Runoff Depth=2.45"Subcatchment 4S: (new Subcat)
   Tc=5.0 min   CN=94   Runoff=4.05 cfs  0.289 af

Runoff Area=23,086 sf   68.85% Impervious   Runoff Depth=2.26"Subcatchment 5S: (new Subcat)
   Tc=5.0 min   CN=92   Runoff=1.42 cfs  0.100 af

Runoff Area=47,263 sf   33.88% Impervious   Runoff Depth=1.75"Subcatchment 6S: (new Subcat)
   Tc=5.0 min   CN=86   Runoff=2.31 cfs  0.158 af

Runoff Area=11,237 sf   18.78% Impervious   Runoff Depth=1.53"Subcatchment 7S: (new Subcat)
   Tc=5.0 min   CN=83   Runoff=0.48 cfs  0.033 af

   Inflow=8.56 cfs  1.068 afReach 1R: SP-1
   Outflow=8.56 cfs  1.068 af

Avg. Flow Depth=0.39'   Max Vel=3.20 fps   Inflow=2.31 cfs  0.158 afReach 6R: (new Reach)
n=0.030   L=308.0'   S=0.0260 '/'   Capacity=16.04 cfs   Outflow=2.23 cfs  0.158 af

Peak Elev=73.72'  Storage=10,240 cf   Inflow=9.15 cfs  0.695 afPond 1P: GRAVEL WETLAND
   Primary=4.69 cfs  0.694 af   Secondary=0.00 cfs  0.000 af   Outflow=4.69 cfs  0.694 af

Peak Elev=77.96'  Storage=31 cf   Inflow=3.16 cfs  0.242 afPond 2P: Catch Basin
   Primary=3.16 cfs  0.242 af   Secondary=0.00 cfs  0.000 af   Outflow=3.16 cfs  0.242 af

Peak Elev=76.59'   Inflow=3.16 cfs  0.242 afPond 3P: DMH
12.0"  Round Culvert  n=0.013  L=252.0'  S=0.0103 '/'   Outflow=3.16 cfs  0.242 af

Peak Elev=76.97'  Storage=17 cf   Inflow=4.05 cfs  0.289 afPond 4P: Catch Basin
   Primary=4.05 cfs  0.289 af   Secondary=0.00 cfs  0.000 af   Outflow=4.05 cfs  0.289 af

Peak Elev=73.71'  Storage=42 cf   Inflow=4.58 cfs  0.342 afPond 5P: Catch Basin
   Primary=4.58 cfs  0.341 af   Secondary=0.00 cfs  0.000 af   Outflow=4.58 cfs  0.341 af

Peak Elev=74.68'   Inflow=3.16 cfs  0.242 afPond 6P: DMH
12.0"  Round Culvert  n=0.013  L=241.0'  S=0.0054 '/'   Outflow=3.16 cfs  0.242 af

Peak Elev=73.79'   Inflow=4.91 cfs  0.727 afPond 7P: Conc Culvert
   Primary=4.91 cfs  0.727 af   Secondary=0.00 cfs  0.000 af   Outflow=4.91 cfs  0.727 af
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Peak Elev=74.63'   Inflow=8.56 cfs  1.068 afPond 8P: Catch Basin at Canco Rd
   Primary=7.95 cfs  1.065 af   Secondary=0.61 cfs  0.003 af   Outflow=8.56 cfs  1.068 af

Peak Elev=80.61'  Storage=60 cf   Inflow=3.13 cfs  0.249 afPond 10P: Proposed CB
15.0"  Round Culvert  n=0.013  L=153.0'  S=0.0242 '/'   Outflow=3.13 cfs  0.247 af

Peak Elev=78.81'   Inflow=6.92 cfs  0.537 afPond 11P: Proposed DMH
15.0"  Round Culvert  n=0.013  L=279.0'  S=0.0050 '/'   Outflow=6.92 cfs  0.537 af

Total Runoff Area = 5.629 ac   Runoff Volume = 1.071 af   Average Runoff Depth = 2.28"
35.87% Pervious = 2.019 ac     64.13% Impervious = 3.610 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=57,594 sf   66.64% Impervious   Runoff Depth=3.70"Subcatchment 1S: (new Subcat)
   Flow Length=379'   Tc=8.6 min   CN=92   Runoff=5.01 cfs  0.408 af

Runoff Area=21,770 sf   100.00% Impervious   Runoff Depth=4.36"Subcatchment 2S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=2.33 cfs  0.182 af

Runoff Area=22,426 sf   100.00% Impervious   Runoff Depth=4.36"Subcatchment 3S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=2.40 cfs  0.187 af

Runoff Area=61,841 sf   65.75% Impervious   Runoff Depth=3.91"Subcatchment 4S: (new Subcat)
   Tc=5.0 min   CN=94   Runoff=6.31 cfs  0.463 af

Runoff Area=23,086 sf   68.85% Impervious   Runoff Depth=3.70"Subcatchment 5S: (new Subcat)
   Tc=5.0 min   CN=92   Runoff=2.27 cfs  0.163 af

Runoff Area=47,263 sf   33.88% Impervious   Runoff Depth=3.10"Subcatchment 6S: (new Subcat)
   Tc=5.0 min   CN=86   Runoff=4.04 cfs  0.280 af

Runoff Area=11,237 sf   18.78% Impervious   Runoff Depth=2.81"Subcatchment 7S: (new Subcat)
   Tc=5.0 min   CN=83   Runoff=0.88 cfs  0.061 af

   Inflow=13.83 cfs  1.740 afReach 1R: SP-1
   Outflow=13.83 cfs  1.740 af

Avg. Flow Depth=0.52'   Max Vel=3.72 fps   Inflow=4.04 cfs  0.280 afReach 6R: (new Reach)
n=0.030   L=308.0'   S=0.0260 '/'   Capacity=16.04 cfs   Outflow=3.94 cfs  0.280 af

Peak Elev=74.25'  Storage=14,247 cf   Inflow=14.88 cfs  1.149 afPond 1P: GRAVEL WETLAND
   Primary=8.38 cfs  1.148 af   Secondary=0.00 cfs  0.000 af   Outflow=8.38 cfs  1.148 af

Peak Elev=79.51'  Storage=52 cf   Inflow=4.73 cfs  0.369 afPond 2P: Catch Basin
   Primary=4.72 cfs  0.369 af   Secondary=0.00 cfs  0.000 af   Outflow=4.72 cfs  0.369 af

Peak Elev=79.06'   Inflow=4.72 cfs  0.369 afPond 3P: DMH
12.0"  Round Culvert  n=0.013  L=252.0'  S=0.0103 '/'   Outflow=4.72 cfs  0.369 af

Peak Elev=78.09'  Storage=31 cf   Inflow=6.31 cfs  0.463 afPond 4P: Catch Basin
   Primary=6.30 cfs  0.463 af   Secondary=0.00 cfs  0.000 af   Outflow=6.30 cfs  0.463 af

Peak Elev=74.50'  Storage=485 cf   Inflow=6.99 cfs  0.532 afPond 5P: Catch Basin
   Primary=5.32 cfs  0.529 af   Secondary=0.75 cfs  0.003 af   Outflow=6.07 cfs  0.532 af

Peak Elev=77.48'   Inflow=4.72 cfs  0.369 afPond 6P: DMH
12.0"  Round Culvert  n=0.013  L=241.0'  S=0.0054 '/'   Outflow=4.72 cfs  0.369 af

Peak Elev=74.71'   Inflow=8.81 cfs  1.211 afPond 7P: Conc Culvert
   Primary=6.12 cfs  1.151 af   Secondary=2.69 cfs  0.060 af   Outflow=8.81 cfs  1.211 af
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Peak Elev=74.88'   Inflow=11.38 cfs  1.680 afPond 8P: Catch Basin at Canco Rd
   Primary=8.17 cfs  1.615 af   Secondary=3.21 cfs  0.065 af   Outflow=11.38 cfs  1.680 af

Peak Elev=81.05'  Storage=66 cf   Inflow=5.01 cfs  0.408 afPond 10P: Proposed CB
15.0"  Round Culvert  n=0.013  L=153.0'  S=0.0242 '/'   Outflow=5.01 cfs  0.406 af

Peak Elev=84.72'   Inflow=10.94 cfs  0.870 afPond 11P: Proposed DMH
15.0"  Round Culvert  n=0.013  L=279.0'  S=0.0050 '/'   Outflow=10.94 cfs  0.870 af

Total Runoff Area = 5.629 ac   Runoff Volume = 1.743 af   Average Runoff Depth = 3.72"
35.87% Pervious = 2.019 ac     64.13% Impervious = 3.610 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=57,594 sf   66.64% Impervious   Runoff Depth=4.87"Subcatchment 1S: (new Subcat)
   Flow Length=379'   Tc=8.6 min   CN=92   Runoff=6.50 cfs  0.537 af

Runoff Area=21,770 sf   100.00% Impervious   Runoff Depth=5.56"Subcatchment 2S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=2.94 cfs  0.232 af

Runoff Area=22,426 sf   100.00% Impervious   Runoff Depth=5.56"Subcatchment 3S: (new Subcat)
   Tc=5.0 min   CN=98   Runoff=3.03 cfs  0.239 af

Runoff Area=61,841 sf   65.75% Impervious   Runoff Depth=5.10"Subcatchment 4S: (new Subcat)
   Tc=5.0 min   CN=94   Runoff=8.10 cfs  0.603 af

Runoff Area=23,086 sf   68.85% Impervious   Runoff Depth=4.87"Subcatchment 5S: (new Subcat)
   Tc=5.0 min   CN=92   Runoff=2.95 cfs  0.215 af

Runoff Area=47,263 sf   33.88% Impervious   Runoff Depth=4.22"Subcatchment 6S: (new Subcat)
   Tc=5.0 min   CN=86   Runoff=5.44 cfs  0.382 af

Runoff Area=11,237 sf   18.78% Impervious   Runoff Depth=3.91"Subcatchment 7S: (new Subcat)
   Tc=5.0 min   CN=83   Runoff=1.21 cfs  0.084 af

   Inflow=18.52 cfs  2.288 afReach 1R: SP-1
   Outflow=18.52 cfs  2.288 af

Avg. Flow Depth=0.60'   Max Vel=4.03 fps   Inflow=5.44 cfs  0.382 afReach 6R: (new Reach)
n=0.030   L=308.0'   S=0.0260 '/'   Capacity=16.04 cfs   Outflow=5.33 cfs  0.382 af

Peak Elev=74.62'  Storage=17,387 cf   Inflow=19.44 cfs  1.521 afPond 1P: GRAVEL WETLAND
   Primary=9.49 cfs  1.518 af   Secondary=0.14 cfs  0.001 af   Outflow=9.62 cfs  1.519 af

Peak Elev=81.27'  Storage=74 cf   Inflow=5.97 cfs  0.470 afPond 2P: Catch Basin
   Primary=5.95 cfs  0.470 af   Secondary=0.00 cfs  0.000 af   Outflow=5.95 cfs  0.470 af

Peak Elev=82.19'   Inflow=5.95 cfs  0.470 afPond 3P: DMH
12.0"  Round Culvert  n=0.013  L=252.0'  S=0.0103 '/'   Outflow=5.95 cfs  0.470 af

Peak Elev=79.22'  Storage=46 cf   Inflow=8.10 cfs  0.603 afPond 4P: Catch Basin
   Primary=8.09 cfs  0.603 af   Secondary=0.00 cfs  0.000 af   Outflow=8.09 cfs  0.603 af

Peak Elev=74.65'  Storage=654 cf   Inflow=8.90 cfs  0.685 afPond 5P: Catch Basin
   Primary=5.45 cfs  0.663 af   Secondary=3.08 cfs  0.022 af   Outflow=8.53 cfs  0.685 af

Peak Elev=80.49'   Inflow=5.95 cfs  0.470 afPond 6P: DMH
12.0"  Round Culvert  n=0.013  L=241.0'  S=0.0054 '/'   Outflow=5.95 cfs  0.470 af

Peak Elev=74.89'   Inflow=13.07 cfs  1.625 afPond 7P: Conc Culvert
   Primary=6.32 cfs  1.445 af   Secondary=6.75 cfs  0.180 af   Outflow=13.07 cfs  1.625 af
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Peak Elev=74.91'   Inflow=11.77 cfs  2.108 afPond 8P: Catch Basin at Canco Rd
   Primary=8.20 cfs  2.007 af   Secondary=3.57 cfs  0.100 af   Outflow=11.77 cfs  2.108 af

Peak Elev=81.54'  Storage=72 cf   Inflow=6.50 cfs  0.537 afPond 10P: Proposed CB
15.0"  Round Culvert  n=0.013  L=153.0'  S=0.0242 '/'   Outflow=6.51 cfs  0.536 af

Peak Elev=91.28'   Inflow=14.11 cfs  1.139 afPond 11P: Proposed DMH
15.0"  Round Culvert  n=0.013  L=279.0'  S=0.0050 '/'   Outflow=14.11 cfs  1.139 af

Total Runoff Area = 5.629 ac   Runoff Volume = 2.291 af   Average Runoff Depth = 4.88"
35.87% Pervious = 2.019 ac     64.13% Impervious = 3.610 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 6.50 cfs @ 12.12 hrs,  Volume= 0.537 af,  Depth= 4.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
14,902 80 >75% Grass cover, Good, HSG D

4,310 77 Woods, Good, HSG D
38,382 98 Paved parking, HSG D
57,594 92 Weighted Average
19,212 33.36% Pervious Area
38,382 66.64% Impervious Area

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

5.7 57 0.0260 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

1.5 93 0.0100 1.01 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

1.4 229 0.0190 2.80 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

8.6 379 Total

Subcatchment 1S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=57,594 sf

Runoff Volume=0.537 af
Runoff Depth=4.87"

Flow Length=379'
Tc=8.6 min

CN=92

6.50 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 2.94 cfs @ 12.07 hrs,  Volume= 0.232 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
21,770 98 Paved parking, HSG D
21,770 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 2S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=21,770 sf

Runoff Volume=0.232 af
Runoff Depth=5.56"

Tc=5.0 min
CN=98

2.94 cfs



Type III 24-hr  25-Year Rainfall=5.80"15056 post
  Printed  9/10/2015Prepared by {enter your company name here}

Page 5HydroCAD® 10.00-15  s/n 00643  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: (new Subcat)

Runoff = 3.03 cfs @ 12.07 hrs,  Volume= 0.239 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
22,426 98 Roofs, HSG D
22,426 100.00% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 3S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow
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s)
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=22,426 sf

Runoff Volume=0.239 af
Runoff Depth=5.56"

Tc=5.0 min
CN=98

3.03 cfs
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Summary for Subcatchment 4S: (new Subcat)

Runoff = 8.10 cfs @ 12.07 hrs,  Volume= 0.603 af,  Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
11,983 91 Gravel roads, HSG D
36,458 98 Paved parking, HSG D

9,200 80 >75% Grass cover, Good, HSG D
4,200 98 Roofs, HSG D

61,841 94 Weighted Average
21,183 34.25% Pervious Area
40,658 65.75% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 4S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=61,841 sf

Runoff Volume=0.603 af
Runoff Depth=5.10"

Tc=5.0 min
CN=94

8.10 cfs



Type III 24-hr  25-Year Rainfall=5.80"15056 post
  Printed  9/10/2015Prepared by {enter your company name here}

Page 7HydroCAD® 10.00-15  s/n 00643  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: (new Subcat)

Runoff = 2.95 cfs @ 12.07 hrs,  Volume= 0.215 af,  Depth= 4.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
15,894 98 Paved parking, HSG D

7,192 80 >75% Grass cover, Good, HSG D
23,086 92 Weighted Average

7,192 31.15% Pervious Area
15,894 68.85% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 5S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=23,086 sf

Runoff Volume=0.215 af
Runoff Depth=4.87"

Tc=5.0 min
CN=92

2.95 cfs
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Summary for Subcatchment 6S: (new Subcat)

Runoff = 5.44 cfs @ 12.07 hrs,  Volume= 0.382 af,  Depth= 4.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
16,015 98 Paved parking, HSG D
22,327 80 >75% Grass cover, Good, HSG D

8,921 77 Woods, Good, HSG D
47,263 86 Weighted Average
31,248 66.12% Pervious Area
16,015 33.88% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 6S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=47,263 sf

Runoff Volume=0.382 af
Runoff Depth=4.22"

Tc=5.0 min
CN=86

5.44 cfs
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Summary for Subcatchment 7S: (new Subcat)

Runoff = 1.21 cfs @ 12.07 hrs,  Volume= 0.084 af,  Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Rainfall=5.80"

Area (sf) CN Description
2,110 98 Paved parking, HSG D
9,127 80 >75% Grass cover, Good, HSG D

11,237 83 Weighted Average
9,127 81.22% Pervious Area
2,110 18.78% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 7S: (new Subcat)

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr
25-Year Rainfall=5.80"
Runoff Area=11,237 sf

Runoff Volume=0.084 af
Runoff Depth=3.91"

Tc=5.0 min
CN=83

1.21 cfs
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Summary for Reach 1R: SP-1

Inflow Area = 5.629 ac, 64.13% Impervious,  Inflow Depth > 4.88"    for  25-Year event
Inflow = 18.52 cfs @ 12.10 hrs,  Volume= 2.288 af
Outflow = 18.52 cfs @ 12.10 hrs,  Volume= 2.288 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Reach 1R: SP-1

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=5.629 ac
18.52 cfs

18.52 cfs
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Summary for Reach 6R: (new Reach)

Inflow Area = 1.085 ac, 33.88% Impervious,  Inflow Depth = 4.22"    for  25-Year event
Inflow = 5.44 cfs @ 12.07 hrs,  Volume= 0.382 af
Outflow = 5.33 cfs @ 12.09 hrs,  Volume= 0.382 af,  Atten= 2%,  Lag= 1.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.03 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 1.28 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 407 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.60'
Bank-Full Depth= 1.00'  Flow Area= 3.0 sf,  Capacity= 16.04 cfs

1.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 5.00'
Length= 308.0'   Slope= 0.0260 '/'
Inlet Invert= 82.00',  Outlet Invert= 74.00'

Reach 6R: (new Reach)

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=1.085 ac
Avg. Flow Depth=0.60'

Max Vel=4.03 fps
n=0.030
L=308.0'

S=0.0260 '/'
Capacity=16.04 cfs

5.44 cfs
5.33 cfs
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Summary for Pond 1P: GRAVEL WETLAND

Inflow Area = 3.827 ac, 57.02% Impervious,  Inflow Depth = 4.77"    for  25-Year event
Inflow = 19.44 cfs @ 12.09 hrs,  Volume= 1.521 af
Outflow = 9.62 cfs @ 12.26 hrs,  Volume= 1.519 af,  Atten= 50%,  Lag= 10.0 min
Primary = 9.49 cfs @ 12.26 hrs,  Volume= 1.518 af
Secondary = 0.14 cfs @ 12.26 hrs,  Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.62' @ 12.26 hrs   Surf.Area= 8,807 sf   Storage= 17,387 cf
Flood Elev= 76.20'   Surf.Area= 11,000 sf   Storage= 23,941 cf

Plug-Flow detention time= 150.9 min calculated for 1.519 af (100% of inflow)
Center-of-Mass det. time= 150.4 min ( 931.7 - 781.3 )

Volume Invert Avail.Storage Storage Description
#1 71.75' 23,941 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
71.75 3,588 0 0
72.00 4,100 961 961
73.00 5,510 4,805 5,766
74.00 7,550 6,530 12,296
75.00 9,570 8,560 20,856
75.30 11,000 3,085 23,941

Device Routing     Invert Outlet Devices
#1 Primary 71.42' 15.0"  Round Culvert   

L= 35.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 71.42' / 71.20'   S= 0.0063 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 71.42' 1.7" Vert. Orifice    C= 0.600   
#3 Device 1 73.00' 42.0" W x 4.5" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 74.05' 6.0' long x 2.25' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#5 Secondary 74.60' 15.0' long  x 6.0' breadth Emergency Spillway   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=9.49 cfs @ 12.26 hrs  HW=74.62'   (Free Discharge)
1=Culvert  (Inlet Controls 9.49 cfs @ 7.73 fps)

2=Orifice  (Passes < 0.13 cfs potential flow)
3=Orifice/Grate  (Passes < 7.56 cfs potential flow)
4=Sharp-Crested Rectangular Weir  (Passes < 8.33 cfs potential flow)

Secondary OutFlow  Max=0.12 cfs @ 12.26 hrs  HW=74.62'   (Free Discharge)
5=Emergency Spillway  (Weir Controls 0.12 cfs @ 0.35 fps)
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Pond 1P: GRAVEL WETLAND

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=3.827 ac
Peak Elev=74.62'

Storage=17,387 cf

19.44 cfs

9.62 cfs
9.49 cfs

0.14 cfs
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Summary for Pond 2P: Catch Basin

Inflow Area = 1.015 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 5.97 cfs @ 12.07 hrs,  Volume= 0.470 af
Outflow = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af,  Atten= 0%,  Lag= 0.3 min
Primary = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 81.27' @ 12.08 hrs   Surf.Area= 13 sf   Storage= 74 cf
Flood Elev= 85.00'   Surf.Area= 13,376 sf   Storage= 6,867 cf

Plug-Flow detention time= 1.2 min calculated for 0.470 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 745.4 - 744.7 )

Volume Invert Avail.Storage Storage Description
#1 75.54' 6,867 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
75.54 13 0 0
83.99 13 110 110
84.00 137 1 111
85.00 13,376 6,757 6,867

Device Routing     Invert Outlet Devices
#1 Primary 76.76' 12.0"  Round Culvert   

L= 121.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.76' / 75.54'   S= 0.0101 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 84.95' 30.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=5.94 cfs @ 12.08 hrs  HW=81.25'   (Free Discharge)
1=Culvert  (Barrel Controls 5.94 cfs @ 7.57 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=75.54'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Catch Basin

Inflow
Outflow
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Secondary
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Inflow Area=1.015 ac
Peak Elev=81.27'

Storage=74 cf

5.97 cfs
5.95 cfs

5.95 cfs

0.00 cfs
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Summary for Pond 3P: DMH

Inflow Area = 1.015 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af
Outflow = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 82.19' @ 12.08 hrs
Flood Elev= 84.54'

Device Routing     Invert Outlet Devices
#1 Primary 75.39' 12.0"  Round Culvert   

L= 252.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.39' / 72.79'   S= 0.0103 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.94 cfs @ 12.08 hrs  HW=82.16'   (Free Discharge)
1=Culvert  (Barrel Controls 5.94 cfs @ 7.57 fps)

Pond 3P: DMH

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Inflow Area=1.015 ac
Peak Elev=82.19'

12.0"
Round Culvert

n=0.013
L=252.0'

S=0.0103 '/'

5.95 cfs
5.95 cfs
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Summary for Pond 4P: Catch Basin

Inflow Area = 1.420 ac, 65.75% Impervious,  Inflow Depth = 5.10"    for  25-Year event
Inflow = 8.10 cfs @ 12.07 hrs,  Volume= 0.603 af
Outflow = 8.09 cfs @ 12.07 hrs,  Volume= 0.603 af,  Atten= 0%,  Lag= 0.2 min
Primary = 8.09 cfs @ 12.07 hrs,  Volume= 0.603 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 79.22' @ 12.07 hrs   Surf.Area= 13 sf   Storage= 46 cf
Flood Elev= 81.00'   Surf.Area= 7,020 sf   Storage= 3,881 cf

Plug-Flow detention time= 0.2 min calculated for 0.603 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 768.7 - 768.5 )

Volume Invert Avail.Storage Storage Description
#1 75.70' 3,881 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
75.70 13 0 0
79.70 13 52 52
80.00 488 75 127
81.00 7,020 3,754 3,881

Device Routing     Invert Outlet Devices
#1 Primary 75.70' 15.0"  Round Culvert   

L= 118.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.70' / 75.10'   S= 0.0051 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 80.70' 20.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=8.08 cfs @ 12.07 hrs  HW=79.21'   (Free Discharge)
1=Culvert  (Barrel Controls 8.08 cfs @ 6.58 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=75.70'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Catch Basin
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Inflow Area=1.420 ac
Peak Elev=79.22'

Storage=46 cf

8.10 cfs
8.09 cfs

8.09 cfs

0.00 cfs
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Summary for Pond 5P: Catch Basin

Inflow Area = 1.545 ac, 89.31% Impervious,  Inflow Depth = 5.32"    for  25-Year event
Inflow = 8.90 cfs @ 12.07 hrs,  Volume= 0.685 af
Outflow = 8.53 cfs @ 12.10 hrs,  Volume= 0.685 af,  Atten= 4%,  Lag= 1.4 min
Primary = 5.45 cfs @ 12.10 hrs,  Volume= 0.663 af
Secondary = 3.08 cfs @ 12.10 hrs,  Volume= 0.022 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.65' @ 12.10 hrs   Surf.Area= 1,130 sf   Storage= 654 cf
Flood Elev= 74.00'   Surf.Area= 654 sf   Storage= 49 cf

Plug-Flow detention time= 0.9 min calculated for 0.685 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 756.1 - 755.4 )

Volume Invert Avail.Storage Storage Description
#1 70.46' 1,063 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
70.46 13 0 0
73.99 13 46 46
74.00 654 3 49
74.50 1,101 439 488
75.00 1,200 575 1,063

Device Routing     Invert Outlet Devices
#1 Primary 71.35' 12.0"  Round Culvert   

L= 88.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 71.35' / 70.46'   S= 0.0101 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 74.40' 10.0' long  x 3.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50   
Coef. (English)  2.44  2.58  2.68  2.67  2.65  2.64  2.64  2.68  2.68  
2.72  2.81  2.92  2.97  3.07  3.32   

Primary OutFlow  Max=5.45 cfs @ 12.10 hrs  HW=74.65'   (Free Discharge)
1=Culvert  (Barrel Controls 5.45 cfs @ 6.94 fps)

Secondary OutFlow  Max=3.05 cfs @ 12.10 hrs  HW=74.65'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.05 cfs @ 1.23 fps)
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Pond 5P: Catch Basin
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Summary for Pond 6P: DMH

Inflow Area = 1.015 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af
Outflow = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.95 cfs @ 12.08 hrs,  Volume= 0.470 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 80.49' @ 12.08 hrs
Flood Elev= 80.00'

Device Routing     Invert Outlet Devices
#1 Primary 72.69' 12.0"  Round Culvert   

L= 241.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 72.69' / 71.40'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.94 cfs @ 12.08 hrs  HW=80.46'   (Free Discharge)
1=Culvert  (Barrel Controls 5.94 cfs @ 7.57 fps)
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Summary for Pond 7P: Conc Culvert

Inflow Area = 4.085 ac, 54.61% Impervious,  Inflow Depth > 4.77"    for  25-Year event
Inflow = 13.07 cfs @ 12.10 hrs,  Volume= 1.625 af
Outflow = 13.07 cfs @ 12.10 hrs,  Volume= 1.625 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.32 cfs @ 12.10 hrs,  Volume= 1.445 af
Secondary = 6.75 cfs @ 12.10 hrs,  Volume= 0.180 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.89' @ 12.10 hrs
Flood Elev= 75.00'

Device Routing     Invert Outlet Devices
#1 Primary 71.60' 12.0"  Round Culvert   

L= 9.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 71.60' / 69.81'   S= 0.1989 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

#2 Secondary 74.50' 10.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=6.32 cfs @ 12.10 hrs  HW=74.89'   (Free Discharge)
1=Culvert  (Inlet Controls 6.32 cfs @ 8.05 fps)

Secondary OutFlow  Max=6.71 cfs @ 12.10 hrs  HW=74.89'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 6.71 cfs @ 1.71 fps)
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Pond 7P: Conc Culvert
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Summary for Pond 8P: Catch Basin at Canco Rd

Inflow Area = 5.629 ac, 64.13% Impervious,  Inflow Depth > 4.49"    for  25-Year event
Inflow = 11.77 cfs @ 12.10 hrs,  Volume= 2.108 af
Outflow = 11.77 cfs @ 12.10 hrs,  Volume= 2.108 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.20 cfs @ 12.10 hrs,  Volume= 2.007 af
Secondary = 3.57 cfs @ 12.10 hrs,  Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 74.91' @ 12.10 hrs
Flood Elev= 74.00'

Device Routing     Invert Outlet Devices
#1 Primary 69.71' 12.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 69.71' / 69.51'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 74.50' 5.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=8.20 cfs @ 12.10 hrs  HW=74.91'   (Free Discharge)
1=Culvert  (Inlet Controls 8.20 cfs @ 10.44 fps)

Secondary OutFlow  Max=3.57 cfs @ 12.10 hrs  HW=74.91'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.57 cfs @ 1.74 fps)
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Pond 8P: Catch Basin at Canco Rd
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Summary for Pond 10P: Proposed CB

Inflow Area = 1.322 ac, 66.64% Impervious,  Inflow Depth = 4.87"    for  25-Year event
Inflow = 6.50 cfs @ 12.12 hrs,  Volume= 0.537 af
Outflow = 6.51 cfs @ 12.12 hrs,  Volume= 0.536 af,  Atten= 0%,  Lag= 0.1 min
Primary = 6.51 cfs @ 12.12 hrs,  Volume= 0.536 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 81.54' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 72 cf
Flood Elev= 85.00'   Surf.Area= 5,961 sf   Storage= 3,239 cf

Plug-Flow detention time= 2.6 min calculated for 0.536 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 781.8 - 780.6 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,239 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
76.00 13 0 0
83.70 13 100 100
84.00 241 38 138
85.00 5,961 3,101 3,239

Device Routing     Invert Outlet Devices
#1 Primary 79.70' 15.0"  Round Culvert   

L= 153.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 79.70' / 76.00'   S= 0.0242 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.50 cfs @ 12.12 hrs  HW=81.54'   (Free Discharge)
1=Culvert  (Inlet Controls 6.50 cfs @ 5.30 fps)
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Pond 10P: Proposed CB
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Summary for Pond 11P: Proposed DMH

Inflow Area = 2.742 ac, 66.18% Impervious,  Inflow Depth = 4.98"    for  25-Year event
Inflow = 14.11 cfs @ 12.09 hrs,  Volume= 1.139 af
Outflow = 14.11 cfs @ 12.09 hrs,  Volume= 1.139 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.11 cfs @ 12.09 hrs,  Volume= 1.139 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 91.28' @ 12.09 hrs
Flood Elev= 81.50'

Device Routing     Invert Outlet Devices
#1 Primary 75.00' 15.0"  Round Culvert   

L= 279.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.00' / 73.60'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=14.10 cfs @ 12.09 hrs  HW=91.26'   (Free Discharge)
1=Culvert  (Barrel Controls 14.10 cfs @ 11.49 fps)

Pond 11P: Proposed DMH
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Sand & Salt Shed 
Photographs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Photo 1: Existing sand & salt sheds located on Hanover Street in Portland to be moved to proposed site. 

 

Photo 2: Inside of existing salt shed located on Hanover Street in Portland. 
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EZLED78T 	 	

This	78W	spotlight	combines	high	lumen	output	and	a	concentrated	narrow	beam
distribution	to	illuminate	objects	up	to	80	feet	away	with	brilliant	precision.	Ideal	for	lighting
large	flags,	tall	building	facades	and	signage.

Color:	Bronze 	 Weight:	27.5	lbs

Project: Type:

Prepared	By: Date:

Driver	Info
Type: Constant	Current
120V: 0.82A
208V: 0.53A
240V: 0.46A
277V: 0.40A
Input	Watts: 89W
Efficiency: 87%

LED	Info
Watts: 78W
Color	Temp: 5000K	(Cool)
Color	Accuracy: 68	CRI
L70	Lifespan: 100,000
Lumens: 6,357
Efficacy: 71	LPW

Technical	Specifications
Listings
UL	Listing:
Suitable	for	wet	locations.	Suitable	for	ground
mounting..

IESNA	LM-79	&	LM-80	Testing:
RAB	LED	luminaires	have	been	tested	by	an
independent	laboratory	in	accordance	with	IESNA	LM-
79	and	LM-80,	and	have	received	the	Department	of
Energy	'Lighting	Facts"	label.

Construction
IP	Rating:
Ingress	Protection	rating	of	IP66	for	dust	and	water.

Effective	Projected	Area:
EPA	=	1.2

Cold	Weather	Starting:
Minimum	starting	temperature	is	-40°F/-40°C.

Ambient	Temperature:
Suitable	for	use	in	40°C	(104°F)	ambient
temperatures.

Thermal	Management:
Superior	thermal	management	with	external	Air-Flow
fins.

Housing:
Precision	die-cast	aluminum	housing	and	door	frame.

	Mounting:
Trunnion	mount	with	cord	(18-3AWG	STOOW	600V
105°	wet	location	rated	3	ft.).

Lens:
Tempered	glass.

Reflector:
Vacuum-metalized,	specular	thermoplastic.

Gaskets:
High-temperature	silicone.

Finish:
Our	environmentally	friendly	polyester	powder	coatings
are	formulated	for	high-durability	and	long-lasting
color,	and	contains	no	VOC	or	toxic	heavy	metals.

Green	Technology:
Mercury	and	UV	free,	and	RoHS	compliant.

LED	Characteristics

LEDs:
Three	multi-chip,	high-output,	long-life	LEDs.

Lifespan:
100,000-hour	LED	lifespan	based	on	IES	LM-80
results	and	TM-21	calculations.

	Color	Consistency:
7-step	MacAdam	Ellipse	binning	to	achieve	consistent
fixture-to-fixture	color.

Color	Stability:
LED	color	temperature	is	warrantied	to	shift	no	more
than	200K	in	CCT	over	a	5	year	period.

Color	Uniformity:
RAB's	range	of	CCT	(Correlated	Color	Temperature)
follows	the	guidelines	of	the	American	National
Standard	for	Specifications	for	the	Chromaticity	of
Solid	State	Lighting	(SSL)	Products,	ANSI	C78.377-
2011.

Electrical

Driver:
3x26W	drivers	Constant	current,	Class2,	100-277V.
50/60	Hz,	6KV	Surge	Protection,	720mA,	100-277V
0.4A,	Power	Factor	99%.

THD:
13.7%	at	120V

Optical

NEMA	Type:
NEMA	Beam	Spread	of	3H	x	3V

Other

Patents:
The	design	of	EZLED	is	protected	by	patents	in	U.S.
Pat	D679,856,	and	pending	patents	in	Canada,	China,
Taiwan	and	Mexico.

Need	help?	Tech	help	line:	888	RAB-1000	Email:	sales@rabweb.com	Website:	www.rabweb.com
Copyright	©	2014	RAB	Lighting	Inc.	All	Rights	Reserved				Note:	Specifications	are	subject	to	change	at	any	time	without	notice
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EZLED78T 	 	

Dimensions Features

High	powered	narrow	beam	spotlight

Illuminates	objects	at	a	distance	of	80	feet

Available	in	NEMA	type	3H	x	3V	and	4H	x	4V

Trunnion	or	slipfitter	mounting	options	available

Outperforms	equivalent	MH	fixtures

Ordering	Matrix

Family Watts Mount Color	Temp Beam	Spread Finish Photocell

EZLED 	 	 	 	 	 	
78	=	78W SF	=	Slipfitter =	Cool

Y	=	Warm
N	=	Neutral

=	3H	x	3V
B44	=	4H	x	4V

=	Bronze
W	=	White

=	No	Photocell
/PC	=	120V	Button
/PCS	=	120V	Swivel
/PC2	=	277V	Button
/PCS2	=	120V	Swivel

Need	help?	Tech	help	line:	888	RAB-1000	Email:	sales@rabweb.com	Website:	www.rabweb.com
Copyright	©	2014	RAB	Lighting	Inc.	All	Rights	Reserved				Note:	Specifications	are	subject	to	change	at	any	time	without	notice
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FFLED52/PCS2 	 	

Rectangular	shaped	LED	floodlight	designed	to	replace	175W	Metal	Halide.	Patent	Pending
airflow	technology	ensures	long	LED	and	driver	lifespan.	Use	for	building	facade	lighting,
sign	lighting,	LED	landscape	lighting	and	instant-on	security	lighting.

Color:	Bronze 	 Weight:	12.5	lbs

Project: Type:

Prepared	By: Date:

Driver	Info
Type: Constant	Current
120V: 0.45A
208V: 0.27A
240V: 0.24A
277V: 0.21A
Input	Watts: 54W
Efficiency: 97%

LED	Info
Watts: 52W
Color	Temp: 5000K	(Cool)
Color	Accuracy: 67	CRI
L70	Lifespan: 100,000
Lumens: 5,496
Efficacy: 102	LPW

Technical	Specifications
Other
FFLED52	with	Photocell:
277V	Swivel	Photocell	Included.	Photocell	is
compatible	with	208V-277V.

Threaded	Size:
1/2"	threaded	arm.

Equivalency:
The	FFLED52	is	equivalent	in	delivered	lumens	to	a
175W	Metal	Halide.

California	Title	24:
Select	an	FFLED52	model	equipped	with	a	0-10V
driver	(look	for	/D10	in	the	catalog	#)	for	a	2013
California	Title	24	compliant	model.

Warranty:
RAB	warrants	that	our	LED	products	will	be	free	from
defects	in	materials	and	workmanship	for	a	period	of
five	(5)	years	from	the	date	of	delivery	to	the	end	user,
including	coverage	of	light	output,	color	stability,	driver
performance	and	fixture	finish.

Patents:
The	FFLED	design	is	protected	by	U.S.	Pat.	D643,147,
Canada	Pat.	140798,	China	Pat.	ZL201130171304.1,
Mexico	Pat.	36757	and	pending	patent	in	Taiwan.

Country	of	Origin:
Designed	by	RAB	in	New	Jersey	and	assembled	in	the
USA	by	RAB's	IBEW	Local	3	workers.

Buy	American	Act	Compliant:
This	product	is	a	COTS	item	manufactured	in	the
United	States,	and	is	compliant	with	the	Buy	American
Act.

Recovery	Act	(ARRA)	Compliant:
This	product	complies	with	the	52.225-21	"Required
Use	of	American	Iron,	Steel,	and	Manufactured
Goods--	Buy	American	Act--	Construction	Materials
(October	2010).

	Trade	Agreements	Act	Compliant:
This	product	is	a	COTS	item	manufactured	in	the
United	States,	and	is	compliant	with	the	Trade
Agreements	Act.

GSA	Schedule:
Suitable	in	accordance	with	FAR	Subpart	25.4.

Listings
UL	Listing:
Suitable	For	Wet	Locations.	Suitable	for	mounting
within	1.2M(4FT)	of	the	ground.

IESNA	LM-79	&	LM-80	Testing:
RAB	LED	luminaires	have	been	tested	by	an
independent	laboratory	in	accordance	with	IESNA	LM-
79	and	LM-80,	and	have	received	the	Department	of
Energy	"Lighting	Facts"	label.

DLC	Listed:
This	product	is	on	the	Design	Lights	Consortium	(DLC)
Qualified	Products	List	and	is	eligible	for	rebates	from
DLC	Member	Utilities.

LED	Characteristics

Lifespan:
100,000-hour	LED	lifespan	based	on	IES	LM-80
results	and	TM-21	calculations.

LEDs:
Two	multi-chip,	26Watt	high	performance	LEDs.

Color	Consistency:
7-step	MacAdam	Ellipse	binning	to	achieve	consistent
fixture-to-fixture	color.

Color	Stability:
LED	color	temperature	is	warrantied	to	shift	no	more
than	200K	in	CCT	over	a	5	year	period.

	Color	Uniformity:
RAB's	range	of	CCT	(Correlated	Color	Temperature)
follows	the	guidelines	of	the	American	National
Standard	for	(SSL)	Products,	ANSI	C78.377-2008.

Construction

IP	Rating:
Ingress	Protection	rating	of	IP65	for	dust	and	water.

Ambient	Temperature:
Suitable	for	use	in	40°C	ambient	temperatures.

Cold	Weather	Starting:
The	minimum	starting	temperature	is	-40°F/-40°C.

Thermal	Management	Housing:
Superior	heat	sinking	with	external	Air-Flow	fins.

Housing:
Die-cast	aluminum	housing,	lens	frame	and	mounting
arm.

Mounting:
Heavy-duty	mounting	arm	with	O	ring	seal	&	stainless
steel	screw.

Effective	Projected	Area:
EPA	=	0.65

Need	help?	Tech	help	line:	888	RAB-1000	Email:	sales@rabweb.com	Website:	www.rabweb.com
Copyright	©	2014	RAB	Lighting	Inc.	All	Rights	Reserved				Note:	Specifications	are	subject	to	change	at	any	time	without	notice

	 Page	1	of	2

ahunter
Text Box
INTERIOR



FFLED52/PCS2 	 	

Technical	Specifications	(continued)
Construction
Reflector:
Specular	polycarbonate

Gaskets:
High-temperature	silicone	gaskets.

Finish:
Our	environmentally	friendly	polyester	powder	coatings
are	formulated	for	high-durability	and	long-lasting
color,	and	contains	no	VOC	or	toxic	heavy	metals.

	Green	Technology:
Mercury	and	UV	free.

Optical

NEMA	Type:
NEMA	Beam	Spread	of	7H	x	6V

Electrical

Driver:
Constant	Current,	Class	2,	100-277V,	50/60	Hz,	4	kV
surge	protection,	120V:	0.45A,	208V:	0.27A,	240V:
0.24A,	277V:	0.21A

	Power	Factor:
99.4%	at	120V,	94.6%	at	277V

THD:
8.4%	at	120V,	9.3%	at	277V

Dimensions Features

Ultra	efficient	LED	and	optical	design

Replaces	175W	MH	floodlights

100,000	hour	life	based	on	LM-80	tests

Air-flow	technology	heatsink

5-year	warranty

Ordering	Matrix

Family Watts Mount Color	Temp Beam	Spread Finish Dimming Voltage Photocell

FFLED 	 	 	 	 	 	 	 	
52	=	52W =	Arm

T	=	Trunnion
SF	=	Slipfitter

=	Cool
Y	=	Warm
N	=	Neutral

=	7H	x	6V
B44	=	4H	x	4V
B55	=	5H	x	5V

=	Bronze
W	=	White

=	No	Dimming
/D10	=	Dimmable

=	120-277V
/480	=	480	Volt

=	No	Photocell
/PC	=	120V	Button
/PC2	=	240V	Button
/PCS	=	120V	Swivel
/PCS2	=	240V	Swivel

Need	help?	Tech	help	line:	888	RAB-1000	Email:	sales@rabweb.com	Website:	www.rabweb.com
Copyright	©	2014	RAB	Lighting	Inc.	All	Rights	Reserved				Note:	Specifications	are	subject	to	change	at	any	time	without	notice
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Traffic Movement 
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 Exhibit 10 

Site Plans (Reduced Size) 
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