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October 30, 2018 

 

 

Ms. Barbara Barhydt  

Development Review Manager 

City of Portland 

389 Congress Street 

Portland, ME 04101 

bab@portlandmaine.gov 

 

Re:  Level III Site Plan Review Application | Plymouth REIT 56 Milliken Street, Portland, 

Maine 

 

Dear Barbara: 

 

CES, Inc. (CES) is submitting a Level III Site Plan Review application for a 72,000 square foot 

warehouse building at 56 Milliken Street off Riverside Industrial Parkway.  The owner and 

applicant is Plymouth REIT with offices at 260 Franklin Street, 7th floor, Boston, Massachusetts.  

The site is the current home of Paradigm Windows and Advance Pierre.  This building will 

provide additional warehouse space within the City of Portland.  The new building and 

impervious area will add 2.98 acres to the exiting 11.4 acres of impervious area.  The site was 

originally developed in 1966.  Approximately 5.7 acres or impervious area (building and site 

impervious) was constructed prior to 1975.  In 1994 a major expansion of the building and site 

impervious area was permitted by the City of Portland under Delegated Authority of Site 

Location of Development Act (SLODA).  There have been revisions to the SLODA.  The latest 

was in 2013 when the City permitted a new loading dock and 26,700 square feet of impervious 

area.  That revision brought the total site impervious area to 11.4 acres.  This proposed 

development will add 2.98 acres of new impervious.  The Maine  Department of Environmental 

Protection (MDEP) has not exerted jurisdiction over this project and is allowing the City of 

Portland to review this project. 

 

The application is divided into Tabs to match the sections of the Level II and Level III Application 

Submission Checklist.  Each Tab has a separate narrative addressing the respective section of 

the Land Use Ordinance and Technical Manual requirements.  Tab 1 contains the basic project 

information including this cover letter, checklist, Right, Title and Interest, Zoning Assessment, 

Waiver Requests, Financial Capability, and Technical Capability.  Tab 2 addresses 

Transportation, Tab 3 is Environmental and Landscape Features, Tab 4 is Environmental and 

Stormwater, Tab 5 is Public Infrastructure and Safety, Tab 6 is Site Design, and Tab 7 is the 

Construction Management Plan.   

mailto:bab@portlandmaine.gov
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Drawings include the following: 

 

Architectural Plans P-T2.1 and P-T2.2 Code Review plans 

Architectural Plans P-A1.1 through A2.1 floor plans and elevations 

Cover Sheet 

C101 Existing Site Plan 

C102 Proposed Site Layout and Grading Plan 

C103 Proposed Utility Plan 

C104 Site Electrical Plan 

C501 through C503 Details 

C701 Pre-Development Hydrology Plan 

C702 Post Development Hydrology Plan 

C801 Construction Management Site Plan 

C802 Photometric Plan 

 

We are also including a boundary and ALTA survey by SGC Engineering, LLC.  

 

In Tab 1 we have included the Waiver Table to request a waiver from 15-526 (a) 2 c requiring 

sidewalks on all frontages.  Neither Milliken Street nor Riverside Industrial Parkway have 

sidewalks along the public right-of-way.  The area is industrial and not conducive to pedestrian 

traffic. 

 

Please contact us if we can provide additional information. 

 

Sincerely,  

CES, Inc. 

     

 

John D. Kuchinski, PE  

Senior Project Engineer   
 

JDK/gdr 

Enc 

cc:  Jeff Witherell, Plymouth REIT 
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LEVEL II and LEVEL III APPLICATION SUBMISSION CHECKLIST 
Submit each Tab as one PDF file and bookmark the items as noted below 

Please confirm by electronically checking the boxes to the left 

Tab 1 – General Application Documents 
Checklist Items to be Provided 
Yes    NA   Plan PROJECT DESCRIPTION 

• Cover Letter with detailed project description

Yes    NA   Plan COMPLETED CHECKLIST – LEVEL III APPLICATION 

Yes    NA   Plan RIGHT, TITLE AND INTEREST 
• Deeds, leases, or purchase and sales agreements

Yes    NA   Plan EVIDENCE OF STATE OR FEDERAL APPROVALS, if applicable 
• Permits or letters of non-jurisdiction, if applicable

Yes    NA   Plan ZONING ASSESSMENT 
• Table listing required and proposed uses and dimensional standards

Zoning Assessment Table
Yes    NA   Plan EXISTING &/OR PROPOSED EASEMENTS OR COVENANTS, if applicable 

• Evidence of existing easements and any proposed easements

Yes    NA   Plan WAIVER REQUESTS 
• Written request for waiver describing request and reason.  Waiver Table

Yes    NA   Plan FINANCIAL CAPABILITY 
• Letter or evidence from a financial institution or third party verifying financial

capacity to undertake project
Yes    NA   Plan TECHNICAL CAPABILITY 

• Evidence of technical capability of applicant and consultants – resumes and/or
examples of past projects

http://www.portlandmaine.gov/DocumentCenter/View/20636
http://www.portlandmaine.gov/DocumentCenter/View/20629
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LEVEL II AND LEVEL III SITE PLAN STANDARDS 
AND SUBMISSION CHECKLIST 

Provide assessment of compliance with standards and include supplemental 
documentation, as applicable.      

Submit each Tab as one PDF file and bookmark the items as noted below 

Tab 2 - TRANSPORTATION 
Check list Assess/Provide/Document: 

Yes    NA   Plan Transportation Analysis- Traffic Impact (14-526 (a) 1) 
• Provisions for pedestrian, bicycle, vehicle, and loading circulation and incremental

volume of traffic impacts
• Traffic Impact Study (Technical Manual, Section 1) if applicable

Yes    NA   Plan Access and Circulation (14-526 (a) 2 a) 
• Access and internal circulation, addressing ADA access
• Access and egress impacts on traffic flows
• Description and use of drive-up features, if applicable

Yes    NA   Plan Loading and Servicing (14-526 (a) 2 b) 
• Loading and servicing needs, route and travel way geometrics for deliveries
• Turning templates for delivery vehicles, if applicable

Yes    NA   Plan Sidewalks (14-526 (a) 2 c) 
• Sidewalks and condition along street frontages and internal walkways
• Engineered details for ADA ramps and public sidewalk details meeting sidewalk

materials policy and ADA ramp construction details as applicable (Technical
Manual, Section 1)

Yes    NA   Plan Public Transit (14-526 (a) 3 ), if applicable 
• Existing available transit services
• Proposed site plan design details, such as easement, pad base, and shelter

Yes    NA   Plan Off-Street Parking: Vehicle & Motorcycle/Scooter) (14-526 (a) 4 a and c ) 
• Expected parking demand, proposed parking supply, ADA parking, and applicable

Zoning Requirements
• Address Technical Manual standards (Section 1) for curb cut separation and

parking lot layout and locate on site plan
Yes    NA   Plan Bicycle Parking (14-526 (a) 4 b) 

• Address bicycle parking requirements and identify locations on-site
• Construction details for bike racks (Technical Manual, Section 1)

Yes    NA   Plan Snow Storage  (14-526 (a) 4 d ) 
• Management plan for snow removal and locate snow storage areas on plan

Yes    NA   Plan Traffic Demand Management (TDM) (14-526 (a) 5 ), if applicable 
• Develop TDM with Trip Reduction Targets and Strategies
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Tab 3 - ENVIRONMENTAL AND LANDSCAPE FEATURES 
Check list Assess/Provide/Document: 

Yes    NA   Plan Preservation of Significant Natural Features (14-526 (b) 1 ), if applicable 
• Trees, plants, habitats listed on State or Federal list of endangered or threatened
• High and moderate value waterfowl and wading habitat
• Aquifers on Casco Bay Islands
• Waterbodies (including wetlands, watercourses, significant vernal pools and

floodplains)
• Proposed preservation areas and protection measures
• Documentation from environmental consultants, determinations from applicable

state agencies

Yes    NA   Plan Landscaping and Landscape Preservation (14-526 (b) 2 a ) 
• Preservation of trees and preservation within required zoning setbacks (Technical

Manual, Section 4)
• Protection measures of existing vegetation during construction
• Protection measures within Shoreland Zone, if applicable

Yes    NA   Plan Site Landscaping (14-526 (b) 2 b) 
• Screening and buffering of service areas and between non-residential and

residential uses
• Planting plans with plant schedule and sizes (Technical Manual, Section 4)

Yes    NA   Plan Parking Lot Landscaping (14-526 (b) 2 b ii), if applicable 
• Landscaped islands within parking areas (Technical Manual, Section 4)

Yes    NA   Plan Street Trees (14-526 (b) 2 b iii) 
• Existing Heritage or Feature Trees on site and measures to preserve
• Identify street trees on the plan meeting the site plan and Technical Manual

standards  (Section 4) or identify alternative measures, if applicable

Tab 4 - ENVIRONMENTAL AND STORMWATER 
Check list Assess/Provide/Document: 
Yes    NA   Plan 

• Stormwater report in compliance with Section 5 of Technical Manual and DEP
Chapter 500 stormwater for basic, general and flooding standards, as applicable

• Erosion control plan and measures
• Evidence of compliance with Urban Impaired Stream Standards pursuant to DEP

Chapter 500 stormwater, as applicable
• Subsurface sanitary sewage disposal and groundwater protection

Water Quality, Stormwater Management and Erosion Control  (14-526 (b) 3 a ) 
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Tab 5 - PUBLIC INFRASTRUCTURE AND SAFETY 
Check list Assess/Provide/Document: 
Yes    NA   Plan Consistency with City Master Plans (14-526 (c) 1) 

• Identify consistency with master plans
• Proposed easements, rights and improvements to connect or continue off-

premises public infrastructure, as applicable

Yes    NA   Plan Public Safety and Fire Prevention (14-526 (c)) 
• Address Crime Prevention through Environmental Design (CPTED) (Technical

Manual, Section 3)
• Emergency vehicle access
• Address consistency with public safety standards  (Technical Manual, Section 3)
• Submit a code summary referring NFPA 1 and all Fire Department standards

(Technical Manual, Section 3) – Fire Checklist

Yes    NA   Plan Availability and Adequacy of Public Utilities (14-526 (c) 3)  (Technical Manual, 
Sections 2 & 9) 

• Electrical services, including providing underground services
• Identify existing and proposed connections for public utilities and required public

utility upgrades
• Sewer line connections are required, if there is a main within 200 feet
• Proposed solid waste management facilities on-site and management for the site
• Written evidence of the ability to serve from utility companies, as applicable

Tab 6 - SITE DESIGN 
Check list Assess/Provide/Document: 
Yes    NA   Plan Massing, Ventilations and Wind Impact (14-526 (d) 1) 

• Wind and ventilation impacts on adjoining structures and/or adjacent public
spaces.  Wind study, if applicable

• Bulk, location or height impacts on adjoining structures
• Identify and locate HVAC equipment and venting away from public spaces and

residential properties
• Identify screening and manufacturing specifications for noise, if applicable

Yes    NA   Plan Shadows (14-526 (d) 2), if applicable 
• Shadow analysis of impacts on publicly accessible open space (Technical Manual,

Section 11)

Yes    NA   Plan Snow and Ice Loading (14-526 (d) 3) 
• Building design to prevent snow and ice from loading or falling onto adjacent

properties or public ways

Yes    NA   Plan View Corridors (14-526 (d) 4), if applicable 
• Protection of designated view corridors (Portland Design Manual, Appendix 1)

http://www.portlandmaine.gov/DocumentCenter/View/20630
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Yes    NA   Plan 
   

 

Historic Resources (14-526 (d) 5), if applicable 
• Identify developments within Historic Districts or affecting Designated Landmarks 
• Certificate of Appropriateness or other evidence  
• Identify Developments within 100 feet of Historic Districts or affecting Designated 

Landmarks.  Advisory HP review may be required 
• Address preservation and documentation of Archaeological Resources 

Yes    NA   Plan 
   

 

Exterior Lighting  (14-526 (d) 6) 
• Cut sheets of on-site light fixtures and any architectural or specialty lights 

(Technical Manual, Section 12)  
• Engineered details for any lights proposed in street right-of-way (Technical 

Manual, Section 10) 

Yes    NA   Plan 
   

 

Noise and Vibration (14-526 (d) 7) 
• Evidence of noise levels for equipment, such as equipment specifications, to 

demonstrate consistency with zoning requirements 
Yes    NA   Plan 

   
 

Signage and Wayfinding (14-526 (d) 8), if applicable 
• Signage plan showing the location, dimensions, height and setback of all existing 

and proposed signs.  Signs in Historic Districts are reviewed by Historic 
Preservation staff 

• Proposed commercial and directional signage on site  

Yes    NA   Plan 
   

 

Zone Related Design Standards (14-526 (d) 5) 
• Address Historic Preservation Design Review, if applicable 
• Address any applicable design review standards by zone 
• Address submission requirements from Design Manual, page 1,  addressing 

neighborhood context  
• Description of exterior materials, color, finish, and samples 

 

Tab 7 - Construction Management Plan 
Check list  
Yes    NA   Plan 

   
 

Construction Management Plan 
• Construction Management Document and Plan  

http://www.portlandmaine.gov/DocumentCenter/View/20688
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Level II and Level III Site Plan Checklist 
Please upload the following drawings with the listed details into e-Plan 

� RECENT BOUNDARY SURVEY (stamped by Maine Licensed Surveyor) 

 
Must be in compliance with Technical Manual, Section 13 
 
SITE PLAN(s) (stamped by Maine Licensed Engineer) including: 

 
� Existing Conditions 

• Approximate location of structures on abutting property 
• Topography 
• Locate water courses 
• Delineate wetlands 
• Zone lines 
 

� Proposed Site Plan 
• Ground floor area, and grade elevations for all buildings 
 

� Access, Circulation, and Parking 
• Streets and intersections adjacent to site , any proposed geometric modifications 
• Location, dimensions and materials of all existing and proposed driveways, vehicle, 

bicycle, & pedestrian access ways with corresponding curb lines 
• Engineered specifications/ cross-sections for proposed driveways, sidewalks & paved 

areas 
• Location and dimensions of proposed loading areas 
• Existing and proposed transit infrastructure with dimensions/ engineering specifications 
• Location of vehicle and bicycle parking with dimensions and engineering specifications 

 
� Site Considerations 

• Identify snow storage areas 
• Location of fire hydrants 
• Location of solid waste management facilities 
 

� UTILITY PLAN including: 
 

• Existing utilities on site and within public streets 
• Location, sizing, and directional flows of all existing and proposed utilities 
• Location and dimensions of off-premises public or publicly accessible infrastructure 

adjacent to site 
• Electric utility infrastructure 
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� GRADING and DRAINAGE PLAN including: 
 

• Existing grades and drainage 
• Proposed grades 
• Proposed stormwater management meeting Technical Manual (Section 5) standards 
• Location and proposed alteration of a water course 
• Preservation or alteration of wetlands 

� EROSION CONTROL 
 

• Must be in compliance with Technical Manual, Section 5 
 

� LANDSCAPE PLAN including: 
 

• Existing vegetation to be preserved and preservation measures 
• Proposed landscaping and buffers 
• Planting schedule 
 

� RECORDING PLAT, if applicable 
 

• IF SUBDIVISION: Must be in compliance with requirements of Section 14-496 (b) 
 

� ARCHITECTURAL PLANS & RENDERINGS including: 
 

• Exterior building elevations, color renderings, illustrations of all sides 
• Location and dimensions of all existing & proposed HVAC & mechanical equipment, all 

proposed screening 
• Provide context drawings, if applicable (Design Manual, page 1) 
• Floor plans  
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ZONING ANALYSIS Relevant Zone(s) _________________________________ 

All Projects: 
 Required Proposed 
Lot Size   
Area Per Dwelling Unit   
Minimum Street Frontage   
Front Yard Minimum   
Front Yard Maximum   
Rear Yard   
Yard Right   
Yard Left   
Side Street Setback   
Step Back   
Maximum Lot Coverage   
Minimum Lot Coverage   
Maximum Height   
Open Space   
Maximum Impervious Area   
Pavement Setback   
Floor Area Ratio   
Off Street Parking Spaces   
Loading Bays   
Other 1   
Other 2   
Other 3   
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Planned Residential Unit Developments (PRUD) Requirements 

 Required Proposed 
Minimum Lot Size   
Minimum Lot Area per Dwelling   
Maximum # Units per Building   
Maximum Building Length   
Maximum Accessory Building Length   
Minimum Setbacks   
Minimum Building Separation   
Minimum Open Space   

 
Affordable Housing Density Bonuses (if applicable) 

 Bonus  
Increase or 
Decrease 

Maximum 
Allowable  

With Bonus 

 
Proposed 

Density    
Height    
Setback Reduction    
Recreation Space    
Maximum Accessory Building Length    
Minimum Setbacks    
Minimum Building Separation    
Minimum Open Space    
 
Explanatory Text 1 (optional): 
Explanatory Text 2 (optional): 
Explanatory Text 3 (optional): 

 

 



Standard to be Waived:  
Cite Ordinance or Technical Manual 
Standard 

Cite Standard Language:  
Cite specific language of applicable 
Ordinance or Technical Manual Standard 

Waiver Being Sought:  
Describe waiver being sought. Ex. – We 
are requesting a two-way parking lot drive 
aisle width of 20’ feet.  

Justification for Waiver: 
Address specific waiver criteria, if 
applicable, and document reasons for the 
waiver request.  

    

    

    

 































































 

JN: 12254.003  Plymouth REIT 
  SLODA/LEVEL III SPR 

TECHNICAL ABILITY 

 

CES, Inc. has prepared numerous Site Location of Development Applications, Amendments, and 

Modifications to existing permits.  John Kuchinski, P.E. has overseen the preparation of this 

application.  John has been involved in the preparation of many Site Location of Development 

Applications for various clients.   

 

Some Site Location of Development Act (SLODA) Projects completed by John Kuchinski: 

 

Saccarappa Elementary School, Westbrook, ME 2017 

Mildred L. Day School Arundel, Maine 2016 

Maine Maritime Academy, American Bureau of Shipping Engineering Center, Castine 2013 

Wentworth Intermediate School, Scarborough 2012 
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CORE EXPERTISE 

 

Project Management 

 

Boundary, ALTA, 

Topographic, and 

Floodplain Surveys  

 

Infrastructure Layout 

and Monitoring 

 

Site Feature Mapping 

 

 

JOHN KUCHINSKI  
SENIOR PROJECT ENGINEER 
 

John Kuchinski comes to CES, Inc. with over 30 years’ experience 

in the design of large scale commercial, industrial, and residential 

land development projects.  His responsibilities included the 

layout of roads, parking lots, site circulation and pedestrian ways 

in an integrated design.  John was instrumental to the design 

process with obtaining environmental and land use permits.  His 

work with the design team requires effective communication skills 

and project management expertise.  John has worked with site 

design and the permitting for site development on projects, 

including grading, stormwater drainage, spill control, utilities, and 

erosion control.  He also has experience with construction phase services.   

 

 

Professional History 

2012 – 2018 | Harriman Associates, Auburn, Maine | Senior Civil Engineer 

2005 – 2011 | Amec Foster Wheeler, Portland, Maine | Senior Civil Engineer/Project Manager 

2001 – 2005 | BH2M Engineers, Gorham, Maine | Senior Civil Engineer 

1998 – 2001 | JK Holmgren Engineering, Inc., Brockton, MA | Project Manager 

1997 – 1998 | Gale Associates, Inc., Weymouth, MA | Project Engineer 

1989 – 1997 | Town of Yarmouth, Yarmouth, MA | Civil Engineer 

 

Education 

BS in Civil Engineering | University of Massachusetts, Dartmouth, MA 

   

Registrations   

Professional Engineer License # ME #9759, NH #14498, MA #35862 

 

Affiliations 

American Society of Civil Engineers 

 

Project Experience 

 

Westbrook Saccarappa Elementary School | Westbrook, Maine 

Designed site improvements for a 50,000 square foot addition to the elementary school including 

stormwater, grading, utilities and erosion control.  Site design provide new play fields and a new 

parking lot to accommodate the increase in staff.  Permitting required a modification of an existing 

SLODA permit. 

 

Sanford Middle School and Sanford High School | Sanford, Maine 

Developed site plans for the conversion of the existing Sanford High School to be a middle school 

and the Conversion of the Middle School to be an elementary school. 

 

CORE 

EXPERTISE 

 

Site Design 
 

Project Engineer 
 

Commercial/ 
Residential Land 

Development 
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Mildred L. Day School | Arundel, Maine 

Developed plans and specifications for site improvements for reconstruction of a portion of the 

Mildred L. Day School.  This included modification to the SLODA permit under the 2015 version 

of Chapter 500 redevelopment rules.  Provided separate bus loop, parent drop off and parking 

areas.   

Kennebunkport Consolidated School | Kennebunkport, Maine 

Site design for expansion of the school to include improving stormwater management, site 

circulation and pedestrian access to the building.  An improved parking lot and separate parent 

drop off. 

 

Wentworth Intermediate School | Scarborough, ME  

Senior Civil Engineer for the site design and permitting of a new intermediate school for the Town 

of Scarborough, Maine.  The new school contains 164,000 square feet of floor area.  Design 

included stormwater management, grading, and utilities.  This site also included a geothermal 

well field to provide heating and cooling of the building.  Permitting involved a modification the 

Site Location of Development permit of the Scarborough Municipal Complex and a Natural 

Resource Protection permit to impact 1.3 acres of wooded wetlands. 

 

Maine Army National Guard Reserve Center | Bangor, Maine 

Civil Engineer to design reconstruction of the existing parking lot paving and Drainage.  Prepared 

detailed site plans and bid specifications.  Attended pre-bid meeting.  Reviewed and processed 

Contractor submittals and requests for information.  Conducted site observations during 

construction to verify work is in accordance with the design documents.  Developed a 

comprehensive punch list at the completion of construction. 

 

Maine Army National Guard Regional Training Institute | Bangor, Maine 

While working for AMEC Foster Wheeler, John designed stormwater, grading utilities and erosion 

control for site development for a new Regional Training Institute located on Hildreth Road North 

in Bangor.   Other duties included the preparation of bidding plans and specifications, as well as 

the construction phase oversite. 

 

Maine Army National Guard Training Facility | Auburn, ME  

Senior Civil Engineer that prepared the site plan for four proposed controlled humidity buildings 

for storage.  This facility provides long term storage of unit equipment in a controlled atmosphere 

to reduce degradation of the equipment.  Design also included a stormwater management plan 

and Site Location of Development Law permitting to the Maine DEP for the entire facility. 

 

Presque Isle Community Center | Presque Isle, Maine 

Designed site improvements to an existing brownfield site for a new community recreational 

facility.  Stormwater permit and local permitting.   

 

Old County Road | Scarborough, Maine 

Reconstruction of Old County Road in Scarborough included full depth reconstruction of the 

pavement and new stormwater drainage.  Design reconfigured the vertical alignment of the road 
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to facilitate runoff to drainage structures.  Consideration given to revising road to accommodate 

existing driveways.  Meeting with the neighbors and getting their feedback. 

 

Maritime Village | Wiscasset, ME  

Senior Civil Engineer participated in the civil engineering design of phase one of Maritime Village, 

a project involving the redevelopment of the decommissioned Mason Station electric power 

generating facility.  The Mason Station was decommissioned and was a Brownfield industrial site.  

The redevelopment of the property was envisioned to include single family homes, condominiums, 

shops and restaurants, a 350-slip marina, the Hinckley Boat yard and possible cultural and 

educational uses.  Phase one consisted of 80 single family homes and a 7,120 SF addition to the 

Mason Station for a Hinckley Boatyard.  The first phase also included 52 marina slips. 

 

Topsham Crossing | Topsham, ME  

Senior Civil Engineer designer of a 68-lot residential subdivision which included 20 units reserved 

for affordable housing.  This development is the first “Great American Neighborhood” 

development in Maine that emphasized small lots and dense development while preserving a 

significant area of land as open space.  This project incorporated stormwater Best Management 

Practices to control stormwater quantity and quality. The design also included sewer collection 

with some lots requiring low pressure sewer collection system, roadway alignment, utilities and 

presentation to the local planning board. 

 

Milton CAT Service Facility Expansion | Scarborough, ME  

Civil Engineer for the master planning and permitting for this facility expansion, John developed 

the site layout for building expansion and outside equipment storage, grading, drainage and 

erosion control.  This site was originally designed and permitted by OEST in 1983.  A 1987 

amendment to the permit greatly expanded the facility.  This is yet another expansion to meet 

Milton CAT’s growing business needs. 

 

Mashpee Medical Center | Mashpee, MA  

Project Engineer for this design/build project working in conjunction with the general contractor 

on the project.  The civil design included developing plans for the 30,000 SF medical office 

building.  An essential element of this project included the design of a denitrifying onsite waste 

water treatment and disposal system to reduce the total nitrogen concentration of the wastewater 

below 10 PPM because it was in a zone of contribution to a public water supply well.  Stormwater 

design included LID techniques including infiltration and bio-retention.  Design also included site 

grading, layout, utilities, stormwater management and design of an on-site treatment and disposal 

system for the sanitary sewage.  Landscaping consisted of plants that did not require irrigation. 

 

New Well Pad and Infield Pipeline Planning, Design, and Permitting Confidential | Client 

North Central Region, PA  

Senior Civil Engineer for the planning, design, and permitting of over 30 new well pad and 

associated infield gathering lines.  The planning process involves an initial field review of potential 

pad locations and pipeline routes, including an assessment of engineering and environmental 

limitations and restrictions, and concept level development plans are prepared for further 
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evaluation and input from client land, geology/geophysics, and operational personnel.  Once the 

concept plan has been refined, preliminary design plans are prepared for final client approval and 

subsequently developed into final design drawings, including access roads, well locations, 

production facilities, impoundments, as well as design narratives, and associated permit 

application packages, including Pennsylvania DEP’s ESCGP-1.  Most projects involve 

interagency coordination are fast-tracked such that they are completed within two weeks of 

confirmation of design. 

 

Southwest Harbor Fire Station | Southwest Harbor, ME  

Civil Engineer for the design site improvements for a new 10,000 SF fire station, urban stormwater 

management, site grading and utility connections for the building, new access road, parking, and 

utilities. 

 

Town Engineering Review Services | Wells, ME  

Civil Engineer responsible for multiple subdivision and site plan reviews for the Town of Wells.  

He was responsible for reviews of plans for compliance with zoning and subdivision regulations 

as well as good engineering practice. 

 

Salt/Sand Storage Building | Town of Dayton, ME  

Senior Project Engineer for the Town of Dayton on this project.  His responsibilities included 

determining the best type of building to meet the Town’s needs, providing engineering services 

for the site design, hiring sub-consultants for the structural and building design, completing the 

construction bid documents, providing construction management services, and submitting a 

reimbursement request to MDOT for a portion of the building costs through the Maine Sand/Salt 

Storage Building Program. 

 

Solid Waste Management Facility | Town of Yarmouth, MA  

As a civil engineer for the Town, Mr. Kuchinski provided a full range of services for the design and 

construction of a solid waste management facility to accommodate an increased demand of 

residential solid waste capacity, including a facility for yard waste, composting and 

commercial/residential construction debris.  He served as supervisor of Town staff who provided 

the general construction services, and prepared and supervised the bidding and awarding of 

specialty construction items.  He also provided overall construction management and budget 

control for the project. 
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PLYMOUTH INDUSTRIAL REIT, INC. 

56 MILLIKEN STREET, PORTLAND 

 

TAB 2 - TRANSPORTATION 

 

Traffic Impact 

Traffic impact from the proposed warehouse is minimal.  The estimated peak hour AM trip 

generation from the use is estimated to be 41 and the PM trip generation is estimated to be 44.  

FAADT of Riverside Industrial Parkway is 2678 north of Milliken Street and it is 2848 south of 

Milliken Street, and the estimated peak hour AM and PM generation from the project will not have 

a significant impact to adjacent street traffic and will not cause traffic congestion which would 

reduce the level of service below the Level “D” as described in the 1985 Highway Capacity 

Manual.   

 

Crash data for the area was requested and obtained from the Maine Department of Transportation 

(MaineDOT). Crash data for the last three years was provided by the MaineDOT for the 

intersections of Forest Avenue and Riverside Industrial Park, Milliken Street and Riverside 

Industrial Park, and Riverside Street and Riverside Industrial Park. The accident data output has 

been included with the application. 

 

Access and Circulation 

Site circulation is primarily designed for tractor trailer trucks servicing the proposed warehouse 

building.  Cars and trucks will enter from the existing Milliken Street entrance and traverse the 

site to the new driveway off the existing site circulation.  A new driveway is proposed for truck 

traffic to exit onto Riverside Industrial Parkway.  No drive-up features are proposed with this 

project. 

 

Loading and Servicing 

The new warehouse will have four loading docks on the westerly side of the building for full size 

trucks with trailers.  An additional four at-grade loading doors are proposed on the southerly side 

opposite loading docks on the existing building.  These loading doors are designed for single unit 

box trucks and delivery van type vehicles. 

 

Sidewalks 

The project is located off Riverside Industrial Parkway and is not a pedestrian destination.  The 

surrounding streets, including Riverside Industrial Parkway and Milliken Street do not have 

sidewalks.  The applicant is requesting a waiver from providing a sidewalk along the frontage. 

 

Public Transit 

Riverside Industrial Parkway is not currently served by Portland Area public transit.  The nearest 

public transportation stop is located at the intersection of Riverside Industrial Parkway and Route 

302/Forrest Avenue.  This is approximately 0.7 miles away from the site driveway.  Riverside 

Industrial Parkway does not have sidewalks for pedestrian traffic. 
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Off-Street Parking 

The site currently has 188 parking spaces, 49 trailer spaces, and 24 loading bays.  Existing use 

of the site includes Paradigm Windows and Tyson /Advance Pierre.  Paradigm Windows has 

approximately 100 employees.  Not all employees drive their own car.  Tyson/Advance Pierre has 

approximately 5 employees.  A parking study was performed by CES, Inc. at 10:00 AM on October 

3, 2018.  The main parking lot utilized a total of 122 out of the 147 spaces available, while the 

side and rear of the existing building utilized 7 out of the total 13 spaces available.  The existing 

site also provides trailer parking spaces, of which a total of 18 out of the 49 available were being 

used.  Inside the fenced area four passenger vehicles and two truck cabs were utilizing the 

available 28 parking spaces.  The available parking spaces within the fenced area were also being 

used for storage. 

 

According to the Institute of Transportation Engineers, Parking Generation, 4th Edition, and based 

on the Land Use: 150 – Warehousing, the average peak parking demand for the proposed 72,000 

square foot warehousing with office space is 37 spaces.  The project proposes to use 37 spaces 

of the remaining 41 passenger vehicle parking spaces not currently being utilized. Under section 

14-332.2(c), the planning board has the authority to establish the parking requirement for site 

plans over 50,000 square feet.  The parking requirement is determined based on the analysis 

contained within this application and upon the recommendation of the city transportation engineer. 

As the proposed use is warehousing and based on the parking study performed, CES, Inc.  

believes that there is sufficient on-site parking and no additional parking spaces are required. 

 

Bicycle Parking 

Southwest of the proposed building, a bike rack for 10 bicycles is proposed.  According to the 

ordinance two bicycle parking spaces are required for every 10 vehicle parking spaces for the first 

one hundred required parking spaces.  For the proposed warehousing project 37 parking spaces 

are required, so a minimum of seven bicycle parking spaces is required.  

 

Snow Storage 

The existing site has lawn areas and open areas that are used for snow storage.  Additional areas 

around the proposed warehouse expansion have been identified on the site plan as snow storage 

areas. 

 

Transportation Demand Management 

The site is located in an industrial area outside the multimodal transportation system for the City 

and other than the proposed bicycle parking spaces provided, other Transportation Demand 

Management measures would not be utilized. 
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PLYMOUTH REIT 
56 MILLIKEN STREET, PORTLAND, MAINE 

 
TAB 3 - ENVIRONMENTAL AND LANDSCAPE FEATURES NARRATIVE 

 
Preservation of Significant Natural Features 
The site does not contain any significant or endangered wildlife or plant species.  Letters 
requesting review were sent to both Maine Department of Inland Fisheries and Wildlife and the 
Maine Natural Areas Program.  We have included the agency response to our request for review. 
 
Maine Natural Areas Program responded to our request for information on significant plant 
species returned with no mapped species on the site.  Inland Fisheries and Wildlife also 
responded with no known habitats or water fowl areas on the site.   
 
We are enclosing a copy of the Sand and Gravel Aquifer Map for western Portland area.  The site 
does not contain a significant aquifer. 
 
CES, Inc. has performed an on-site wetland evaluation and mapping.  The results of that mapping 
are shown on the site plan.  A Tier 1 Natural Resources Protection Act application is being filed 
with the Maine Department of Environmental Protection for filling of approximately 7,391 square 
feet of forested wetland. 
 
Landscaping and Landscape Preservation 
Site landscaping will include preservation of existing trees and vegetation.  Except for the clearing 
required for the new access driveway, existing trees and vegetation between Riverside Industrial 
Parkway and the proposed warehouse building will be preserved and maintained.  Tree protection 
measures will be utilized during construction to minimize the possibility of damaging trees beyond 
the work limit.  Approximately 8.5 acres of the site will remain wooded.  Site impervious cover will 
be approximately 46 percent.  The preserved wooded areas provide sufficient landscaping for the 
proposed development. 
 
Site Landscaping 
Landscaping is proposed at the main entrance of the building.  This is an industrial building in an 
industrial zone.  Abutter to the east is the railroad.  Between the railroad and the residential area 
further to the east is an existing screen of dense native vegetation.  Existing vegetation is being 
maintained in building set back areas to the extent practicable. 
 
We are not proposing any additional passenger car parking (See Tab 2) because the site currently 
has adequate parking spaces for the existing uses and the proposed warehouse expansion.  If 
parking does become an issue there is adequate space in the existing impervious surface to 
convert underutilized trailer parking into automobile parking.  Most of the existing parking areas 
have adequate landscaping to with the requirements of Zoning. 
 
We are not proposing any additional street trees because we will preserve and protect existing 
vegetation along Riverside Industrial Parkway to the extent practicable.  Disturbance along 
Riverside Industrial Parkway will be limited to what is needed for the exit drive way and stormwater 
treatment systems. 
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August 21, 2018 
 
 
Ms. Lisa St. Hilaire, Information Manager 
Maine Natural Areas Program 
93 State House Station 
Augusta, ME 04333-0093 
Lisa.St.Hilaire@maine.gov  
 
Re:  Plymouth Industrial REIT | 56 Milliken Road | Portland, Maine 

 
Ms. St. Hilaire, 
 
Plymouth Industrial REIT is currently in the process of preparing a Site Location of Development 

Permit Amendment Application for the construction of a 72,000 square foot building at 56 Milliken 

Drive in Portland, Maine.  The facility is an addition to and existing industrial manufacturing 

facility at 56 Milliken Road, Portland. 

 

As required for permitting requirements, we are submitting this request to your office to 

determine if there are any potential impacts to fisheries or wildlife habitats located at the site or 

in the immediate surroundings.  Any response can be forwarded to our office located at 146 

Main Street, Saco, ME 04072 or by email at jkuchinski@ces-maine.com. 

 

Thank you for your assistance in this matter. 

 

Sincerely, 

CES, Inc. 

 

 

John D. Kuchinski, PE 

Senior Project Engineer 

 
JDK/cmc 

Encl. 

 

mailto:Lisa.St.Hilaire@maine.gov
mailto:jkuchinski@ces-maine.com
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STATE OF MAINE 
DEPARTMENT OF AGRICULTURE, CONSERVATION & FORESTRY 

93 STATE HOUSE STATION 
AUGUSTA, MAINE 04333 

 
 

 
 
 
MOLLY DOCHERTY, DIRECTOR  PHONE:  (207) 287-8044 
MAINE NATURAL AREAS PROGRAM  FAX:  (207) 287-8040 
  WWW.MAINE.GOV/DACF/MNAP 
  

WALTER E. WHITCOMB 
COMMISSIONER 

PAUL R. LEPAGE 
GOVERNOR 

 
August 21, 2018 
 
John Kuchinski 
CES 
146 Main Street, Suite 300 
Saco, ME 04072 
 
Via email: jkuchinski@ces-maine.com   
 
Re: Rare and exemplary botanical features in proximity to:  Job #1254.003, Plymouth Industrial REIT, 56 
Milliken Road, Portland, Maine 
 
Dear Mr. Kuchinski: 
 
I have searched the Natural Areas Program’s Biological and Conservation Data System files in response to your 
request received August 21, 2018 for information on the presence of rare or unique botanical features documented 
from the vicinity of the project in Portland, Maine.  Rare and unique botanical features include the habitat of rare, 
threatened, or endangered plant species and unique or exemplary natural communities.  Our review involves 
examining maps, manual and computerized records, other sources of information such as scientific articles or 
published references, and the personal knowledge of staff or cooperating experts. 
 
Our official response covers only botanical features.  For authoritative information and official response for 
zoological features you must make a similar request to the Maine Department of Inland Fisheries and Wildlife, 
284 State Street, Augusta, Maine 04333. 
 
According to the information currently in our Biological and Conservation Data System files, there are no rare 
botanical features documented specifically within the project area.  Based on the information in our files and the 
landscape context of this project, there is a low probability that rare or significant botanical features occur at this 
project location.  
 
This finding is available and appropriate for preparation and review of environmental assessments, but it is not a 
substitute for on-site surveys.  Comprehensive field surveys do not exist for all natural areas in Maine, and in the 
absence of a specific field investigation, the Maine Natural Areas Program cannot provide a definitive statement 
on the presence or absence of unusual natural features at this site. 
 
The Natural Areas Program is continuously working to achieve a more comprehensive database of exemplary 
natural features in Maine.  We would appreciate the contribution of any information obtained should you decide 
to do field work.  The Natural Areas Program welcomes coordination with individuals or organizations proposing 
environmental alteration, or conducting environmental assessments.  If, however, data provided by the Natural 
Areas Program are to be published in any form, the Program should be informed at the outset and credited as the 
source.   
 



Letter to CES 
Comments RE: Plymouth Industrial REIT 
August 21, 2018 
Page 2 of 2 

 
The Natural Areas Program has instituted a fee structure of $75.00 an hour to recover the actual cost of processing 
your request for information.  You will receive an invoice for $150.00 for two hours of our services. 
 
Thank you for using the Natural Areas Program in the environmental review process.  Please do not hesitate to 
contact me if you have further questions about the Natural Areas Program or about rare or unique botanical 
features on this site. 
 
Sincerely,  
 

 
 
 

Kristen Puryear | Ecologist | Maine Natural Areas Program 
207-287-8043 | kristen.puryear@maine.gov  
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August 21, 2018 

 

Mr. Scott Lindsey 

Maine Department of Inland Fisheries and Wildlife 

15 Game Farm Road 

Gray, ME 04039 

Scott.Lindsay@maine.gov 

 

Re:  Plymouth Industrial REIT | 56 Milliken Road | Portland, Maine 

 

Dear Mr. Lindsey, 

 

Plymouth Industrial REIT is currently in the process of preparing a Site Location of Development 

Permit Amendment Application for the construction of a 72,000 square foot building at 56 

Milliken Drive in Portland, Maine. The facility is an addition to and existing industrial 

manufacturing facility at 56 Milliken Road, Portland. 

 

As required for permitting requirements, we are submitting this request to your office to 

determine if there are any potential impacts to fisheries or wildlife habitats located at the site or 

in the immediate surroundings.  Any response can be forwarded to our office located at 146 

Main Street, Saco, ME 04072 or by email at jkuchinski@ces-maine.com. 

 

Thank you for your assistance in this matter. 

 

Sincerely, 

CES, Inc. 

 

 

John D. Kuchinski, PE  

Senior Project Engineer 

 
JDK/cmc 

Encl. 

 

mailto:Scott.Lindsay@maine.gov
mailto:jkuchinski@ces-maine.com
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STATE OF MAINE 
DEPARTMENT OF  

INLAND FISHERIES & WILDLIFE 
284 STATE STREET 

41 STATE HOUSE STATION 
AUGUSTA, ME  04333-0041 

TEL:  207-287-8000 
 

 

    FISH AND WILDLIFE ON THE WEB!                                                               E-MAIL ADDRESS: 
               www.maine.gov/ifw                                     ifw.webmaster@maine.gov 

 
      CHANDLER E. WOODCOCK 
                                    COMMISSIONER 

        PAUL R. LEPAGE 
                      GOVERNOR 

 
 
Wildlife Division – Region A          
15 Game Farm Rd. 
Gray, ME 04039 
Phone: (207) – 657-5745 
Fax:     (207) – 657-2980 
Scott.Lindsay@maine.gov 
 
October 4, 2018 
 
John Kuchinski 
CES, Inc. 
146 Main St., Suite 300 
Saco, ME 04072 
 
 
Dear John, 
 
You have contacted this office requesting information on any known wildlife habitat of 
management concern occurring at the site of a proposed addition to an existing commercial 
development located at 56 Milliken Rd. in Portland.  
 
Based upon a review of the most current data available, there are no known essential or 
significant wildlife habitats, nor any documented occurrences of rare, threatened or endangered 
species at or adjacent to this property.  
 
Sincerely, 
 
Scott Lindsay 
 
Scott Lindsay 
Regional Wildlife Biologist 

 

http://www.maine.gov/ifw
mailto:Scott.Lindsay@maine.gov
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PLYMOUTH REIT 
56 MILLIKEN STREET, PORTLAND, MAINE 

 
TAB 4 - ENVIRONMENTAL AND STORMWATER NARRATIVE 

 

A. NARRATIVE 

 

The intent of this Stormwater Management Plan is to comply with the requirements of the City of 

Portland Stormwater Management Technical Manual and the Maine Department of 

Environmental Protection (MDEP) Chapter 500 regulations. The MDEP has delegated review 

authority to the City of Portland, as discussed in the enclosed correspondence between the MDEP 

and CES, Inc.  This project involves the development of approximately five acres for the 

construction of a 72,000 square foot (SF) warehousing facility. Additional impervious area 

includes approximately 57,600 SF of new driveway and maneuvering areas and 26,700 SF of 

existing impervious area to be conveyed to a new stormwater treatment structure. The stormwater 

management plan proposes treatment for 100% of the impervious area and 100% of the 178,897 

SF of developed area in this project.  

 

The Project is located on an existing developed site consisting of Tax Map parcels 334 A014001 

and 354A A006.  Total site area is approximately 31.21 acres.  The site was originally developed 

in 1966.  In 1995 an expansion of the building and expansion of the truck and car parking areas 

triggered a Site Location of Development Act (SLODA) permit (L-18722-26-B-D).  Since 1975 

approximately 5.7 acres of impervious area (Structure) was added to the site.  The proposed 

development will add approximately 2.98 acres of impervious area bring the total impervious area 

since 1975 to 9.29 acres.  MDEP has not asserted jurisdiction.  Total existing impervious areas 

is approximately 11.40 acres.  The proposed project will bring the total site impervious area to 

14.38 acres. 

 

Erosion control measures will be in place prior to the start of any construction. Temporary and 

permanent measures will be installed in accordance with Section 4C of this application. Upon 

completion of the construction and stabilization of all disturbed areas, the temporary erosion 

control measures will be removed.  

 

Development within Urban Impaired Stream Watersheds: The proposed development is 

within the watershed of urban impaired stream Dole Brook. The compensation fee for the 

proposed impact to Dole Brook is $42,775, in accordance with Chapter 501. 

 

Basic Erosion and Sedimentation Control Standards for all Development: Information is 

provided as required in Section 4C – Basic Standard Submission.  

 

Flooding Standard Submission: The following information is provided in accordance with the 

Flooding Standard Submission, as required by the City of Portland Stormwater Management 

Technical Manual – Stormwater Management Plans for New Development. 
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1. Control of Peak Flows: The project is required to meet Flooding Standards in accordance with 

Chapter 500 requirements.  The Pre and Post-Development Hydrology models and narrative 

are located in Section 4B. 

 

2. Details, Design, and Specifications: The model runoff calculations are performed using a 

HydroCAD model. Sizing of the required stormwater treatment methods are included in 

Section 4A. 

 

General Standards Submission: The following Information is provided as required in the 

General Standard Submission.  

 

1. Narrative: The proposed project will occupy approximately 5 acres of the 31.21-ac site. Most 

of the remaining land to the East has been developed. The driveway, parking area and 

vehicular maneuvering areas account for approximately 84,300 SF of new impervious area. 

The facility’s roof system accounts for 72,000 SF of new impervious area. Treatment methods 

also account for 26,700 SF of existing impervious area, as the current treatment is in the 

location of the proposed building. Proposed treatment methods include a roof drip edge and 

three underdrained soil filters adjacent to the proposed impervious areas.  

 

2. Drainage Plans: A plan set is provided as part of Section 4 requirements and Pre- and Post-

Development Hydrology Plans are provided in Section 4B under the Stormwater Management 

Quantity Report portion of this Application. The plan set includes the locations of BMP’s used 

to treat the stormwater from this development, and a site detail sheet is included in Section 

4B that provides detail information on the grassed underdrained soil filters.  

 

3. Calculations:  Underdrained soil filter sizes were determined in accordance with Chapter 500 

and the MDEP Stormwater BMP Technical Design Manual, Volume III.  

 

4. Details, Designs, and Specifications: The project is currently proposing to control runoff quality 

issues using a roof drip edge and three grassed underdrained soil filters (GUSF).   

 
5. Phosphorus Standards Submission: The proposed development is not in a lake watershed, 

and is therefore not required to meet the Phosphorus Standards Submission.  
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SECTION 4A 

 

STORMWATER QUALITY CONTROL NARRATIVE 

 

The proposed Plymouth REIT is being developed for the construction of a warehousing facility in 

Portland, Maine. The site will be accessed by a 400-foot driveway off of Riverside Industrial 

Parkway. The approximately 5-acre development will involve the installation of about 129,600 SF 

of new impervious area. The development also proposes the removal of an existing underdrained 

soil filter as it interferes with the new building footprint. The filter treated runoff from approximately 

26,700 SF of existing impervious area. Stormwater from the area will be conveyed through catch 

basins to a new underdrained soil filter. As a result of these improvements, the project is required 

to comply with the City of Portland Stormwater Management Technical Manual – Stormwater 

Management Plans for New Development. According to Maine DEP Chapter 500 regulations, 

95% of proposed impervious surfaces and 80% of the developed area must be treated. 

 

To treat stormwater associated with the proposed development, Plymouth REIT is proposing the 

construction of a roof drip edge and three grassed underdrained soil filters (GUSF) to meet 

stormwater quality standards. The GUSFs will be located in the south edge of the facility entrance 

to maximize the treatment of runoff. The locations of these BMP’s are shown on the plan set.  

 

The following tables summarize the impervious and developed area created by the project as well 

as the treatment structure, area treated, and relationship with the total developed and impervious 

areas for the project.  

 

PROJECT SITE AREA 

 

PROJECT AREA IMPERVIOUS AREA DEVELOPED AREA 

New Site Area 129,596 SF 152,197 SF 

Existing Site Area 26,700 SF 26,700 SF 

TOTAL 156,296 SF 178,897 SF 

 
STORMWATER TREATMENT SYSTEMS 

 

TREATMENT METHOD 
SITE AREA TREATED 

IMPERVIOUS DEVELOPED 

GUSF 1 58,335 SF 69,830 SF 

GUSF 2 3,232 SF 7,431 SF 

GUSF 3 6,529 SF 13,436 SF 

Roof Drip Edge  88,200 88,200 

TOTAL 156,296 SF 178,897 SF 

PERCENT OF TOTAL AREA TREATED 100.0 % 100.0 % 
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A description of the treatment type is as follows: 

 

1. Grass Underdrained Soil Filter (GUSF):  Three GUSF’s have been proposed to treat 

stormwater runoff from the site. Runoff from paved areas will be conveyed through ditches 

along proposed pavements to the corresponding GUSF along the driveway.  The 

proposed stormwater quality control devices have been designed according to the 

standards outlined in the Stormwater Management for Maine, Volume III BMP Manual, 

January 2006 and revised May 2016.  Construction and maintenance will be according to 

standards outlined in this manual. 

 

GUSF 1: 

Impervious Area: 58,335 SF 

Landscape Area: 5,244 SF 

 

Chapter 500 sizing is based on 1" of the impervious area + 0.4" of the landscaped area. 

 

55,335 SF x 1" = 4,861 CF or Required Storage 

11,495 SF x 0.4" = 383 CF of Required Storage 

 

5,244 CF of Required Storage @ 18" Deep = 3,496 SF of Filter Area. 

3,900 SF was provided by design. 

 

GUSF 2: 

Impervious Area: 3,232 SF 

Landscape Area: 4,199 SF 

 

Chapter 500 sizing is based on 1" of the impervious area + 0.4" of the landscaped area. 

 

3,232 SF x 1" = 269 CF or Required Storage 

4,199 SF x 0.4" = 140 CF of Required Storage 

 

409 CF of Required Storage @ 18" Deep = 273 SF of Filter Area. 

370 SF was provided by design. 

 

GUSF 3: 

Impervious Area: 6,529 SF 

Landscape Area: 6,907 SF 

 

Chapter 500 sizing is based on 1" of the impervious area + 0.4" of the landscaped area. 

 

6,529 SF x 1" = 544 CF or Required Storage 

6,907 SF x 0.4" = 230 CF of Required Storage 

 

774 CF of Required Storage @ 18" Deep = 516 SF of Filter Area. 

620 SF was provided by design. 
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2. Roof Drip Edge: A roof drip edge has been proposed to treat impervious area from 

Subarea 5. The drip edge has been sized in accordance with the BMP Manual.  The 

stone’s porosity of 0.4 will allow enough runoff to be stored to meet the flooding standard, 

as presented in the HydroCAD model. The proposed stormwater quality control device 

has been designed according to the standards outlined in the Stormwater Management 

for Maine, Volume III BMP Manual, January 2006 and revised May 2016.  Construction 

and maintenance will be according to standards outlined in this manual.  

 

 Roof Area: 72,000 SF 

 

 Chapter 500 sizing is based on 1” of the roof area 

 

 72,000 SF x 1” = 6,000 CF of Required Storage  

 6,000 CF of Required Storage @ Porosity of 0.4 = 15,000 CF Stone Required 

 Drip Edge Stone Volume Provided to Meet Flooding Standard = 28,500 CF  
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SECTION  4B 

 

STORMWATER MANAGEMENT QUANTITY NARRATIVE 

 

As previously stated, the project is required to meet the flooding standard under Chapter 500 

Section 4.E(2)(a). To meet the flooding standard, HydroCAD calculations were performed to 

compare pre-development and post-development conditions to determine curve numbers and 

peak runoff flows.  

 

The undeveloped portion of the property is primarily forested with a mix of softwoods and 

hardwoods.  Terrain is relatively flat, but two streams bisect the area, one entirely on the property 

and the other primarily on the adjacent property to the North.  Both streams are located within 

steep-sided gullies.  There is an additional low area near the north end of the property. Soils on 

the site are classified by the USDA web soil survey as cut and fill material in the existing 

development and a combination of Type C and D in the undeveloped portion of the property. A 

majority of the area proposed for development drains to the stream inside the property boundary. 

The overall runoff from the site drains south to Dole Brook. The post-development hydrology plan 

was broken into eight subareas encompassing the same footprint as pre-development hydrology 

plan. Runoff from the rooftop of the proposed warehouse is stored in the voids of a crushed stone 

drip edge with an underdrain. This stormwater is conveyed through a storm drainage pipe before 

outletting to the on-site stream. The existing turnaround is currently treated by an underdrained 

soil filter to be removed upon construction of the warehouse. To replace this treatment method, 

stormwater is captured by two catch basins and conveyed through piping to GUSF 1. A majority 

of new pavements will be contained and treated by a combination of the three proposed 

underdrained soil filter. These structures will outlet controlled and treated stormwater to the 

adjacent stream.  

 

A summation point was chosen in the same location between pre-development and post-

development to compare peak flow runoff for the 2-year, 10-year, and 25-year storm events.  The 

summation point is located to the South of the site.  Based on results of the HydroCAD, it is 

expected that stormwater runoff from the site will be similar or lessened in post-development 

conditions as in pre-development conditions. The drip edge and GUSFs detain stormwater runoff 

to allow a controlled flow before exiting the project site. A comparison of each of the watershed 

areas in both Pre- and Post-Development is organized in the table below.  

 

  
2 Year 
(cfs) 

10 Year 
(cfs) 

25 Year 
(cfs) 

25 Year Net 
Change 

25 Year % 
Change 

Summation Point  
Pre 45.70 78.68 105.67 

-3.89 -3.65 
Post 42.65 77.47 101.78 
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PRE-DEVELOPMENT HYDROCAD RESULTS 

POST-DEVELOPMENT HYDROCAD RESULTS 

PRE-DEVELOPMENT HYDROLOGY PLAN 

POST-DEVELOPMENT HYDROLOGY PLAN 

STORMWATER TREATMENT PLAN 

DETAIL SHEETS 
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SECTION 4C 

 

BASIC STANDARDS SUBMISSION 

 

An Erosion and Sedimentation Plan was prepared for Plymouth REIT.  The erosion control notes 

address permanent stabilization measures, seeding, and mulching rates, as well as the timing of 

installation.  Construction and installation details are also provided for the project.  Additional 

descriptions and specifications are provided in Erosion and Sedimentation Control. 

 

An Inspection and Maintenance Plan has been included in this Section.  This plan includes a list 

of measures to be inspected and maintained.  It also includes the frequency and responsible 

parties to implement the plan.  A Housekeeping Plan has also been included in this Section. This 

plan provides controls to address spill prevention and possible contamination of the site. 
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EROSION AND SEDIMENTATION CONTROL 

 

The proposed construction will require the implementation of temporary and permanent erosion 

control measures.  These measures will be implemented in accordance with the Maine Erosion 

and Sediment Control Best Management Practices (BMPs) Manual, prior to removal of any on-

site vegetation or disturbance of any on-site soil.  The general erosion and sediment control 

specifications and details, as provided within this section, are intended to describe measures to 

be used by contractors working on the site to maintain compliance with the standards established 

in the BMPs.  

 

The proposed location and use of erosion control measures on-site are shown on the plan located 

in Section 4 of this application. There are no known existing erosion control concerns with the 

site.  Implementation of proper erosion control measures will be required by site contractors to 

confine sediment and debris within the limit of soil disturbance.  Proper use and maintenance of 

erosion control measures provide protection against off-site transport of sediment and discharge 

of sediment to undisturbed areas of the development.  
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EROSION AND SEDIMENTATION CONTROL PLAN 

 

1. Pollution Prevention: The proposed project includes the construction of a warehousing facility 

in Portland, Maine. The facility will be approximately 72,000 square feet (SF), with associated 

roads and parking lots totaling approximately 84,300 SF.  All disturbed areas, with the exception 

of the building and parking/maneuvering areas, will be stabilized with vegetation or riprap. 

Proposed down-gradient wooded areas and streams will be protected with the use of silt fence or 

additional control devices if necessary during construction. 

 

2. Sediment Barriers: Prior to construction, sediment barriers will be installed downgradient of 

all disturbed areas. Sediment barriers will include silt fence, bark mulch berms, hay bales or 

additional measures which may become necessary.  

 

Sediment barriers will also be installed adjacent to any significant natural drainage channel, not 

otherwise protected. All installed sediment barriers will be maintained until disturbed areas are 

permanently stabilized. 

 

3. Temporary Stabilization: Disturbed areas, which have lost natural vegetation cover, and will 

not be worked for more than seven days, will be temporarily stabilized. Areas within 75 feet of a 

wetland or waterbody will be stabilized within 48 hours of the initial disturbance or prior to any 

significant storm event, whichever comes first.  

 

Temporary stabilization will include mulch or other non-erodible material such as erosion control 

mesh mats. In some instances, temporary stabilization may include temporary mulch and 

seeding, based on the time until the area will be worked or permanently stabilized. 

 

4. Removal of Temporary Sediment Control Measures: After permanent stabilization of 

disturbed areas has been completed, temporary measures, such as silt fence, will be removed 

within 30 days. Any accumulated sediments will be removed and any disturbed areas permanently 

stabilized. 

 

5. Permanent Stabilization: Once proposed construction is completed all disturbed areas, not 

otherwise permanently stabilized, will be permanently stabilized with vegetation, seeding, or 

permanent mulch.  

 

Vegetation plantings and seeding will include species which are suitable for the light, soil, and 

moisture conditions of the area. Seeded areas will be protected with temporary mulch or erosion 

control blankets.  

 

Concentrated flows will not be allowed on newly seeded areas until an adequate catch of 

vegetation is established. It may be necessary to reseed and mulch again if germination is sparse, 

plant coverage is spotty, or topsoil erosion is evident. For seeded areas, permanent stabilization 

means a 90% cover of healthy plants with no evidence of washing or rilling of the topsoil.  
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Other permanent measures associated with the project include the following: 

 

A.  Permanent Mulch: Permanent mulching means total coverage of exposed area with an 

approved mulch material. Erosion control mix may be used as mulch for permanent 

stabilization according to the approved application rates and limitations. 

 

B.  Permanent Riprap: Permanent riprap means that slopes and ditches stabilized with riprap 

have an appropriate backing of well-graded gravel or approved geotextile to prevent soil 

movement from behind the riprap. Properly sized angular stones will be utilized. 

 

C.  Permanent Ditches, Channels, and Swales: Permanent stabilization means the channel is 

stabilized with a 90% cover of healthy vegetation or with a well-graded riprap lining. There 

must be no evidence of slumping of the channel lining, undercutting of the channel banks, or 

down-cutting of the channel. 

 

6. Winter Construction: Winter construction is not anticipated at this time. If Winter construction 

occurs, additional provision will be made to protect disturbed areas from runoff. Winter 

construction includes the time between November 1 and April 15.  

 

7. Stormwater Channels: Ditches, swales, and open stormwater channels are planned as part 

of this project. They will be stabilized with either vegetation or rip rap depending on the situation 

to prevent soil erosion. 

 

8. Roads: The proposed roadways will vary in width, cross section and surface. These roads will 

be graded to collect water in various proposed BMP’s. Some sections of roadway will be super-

elevated to send runoff to the desired BMP. 

 

9. Culverts: Culverts utilized in this project will be protected on both ends and the outlet pool to 

prevent scour. 

 

10. Parking Areas: The proposed project includes parking areas graded to collect runoff in the 

various proposed BMP’s.  

 

11. Additional Requirements: No additional requirements are proposed at this time. 
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INSPECTION AND MAINTENANCE 

 

The Owner and their Contractor will be responsible for maintenance during construction. The 

Owner will be responsible for post construction maintenance of the site and the devices that 

provide treatment for the stormwater from the site. 

 

A Pre- and Post-Construction Maintenance Plan for the stormwater management system is 

included in this section. Any questions regarding the design and maintenance of the Stormwater 

Management and Erosion and Sedimentation Control Systems should be directed to: 

 

John Kuchinski, P.E. 

CES, Inc. 

146 Main Street, Suite 300 

Saco, ME 04072  
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MAINTENANCE PLAN OF STORMWATER MANAGEMENT SYSTEM 

 

The Maine Department of Environmental Protection’s (MDEP) Stormwater Management for 

Maine: Best Management Practices latest edition and the MDEP's Chapter 500: Stormwater 

Management were used as guidelines in the development of this Maintenance Plan. General 

maintenance requirements are listed below. 

 

A. DURING CONSTRUCTION 

 

The general contractor will be responsible for the inspection and maintenance of all stormwater 

management system components during construction. 

 

Inspection: Inspection of disturbed and impervious areas, erosion control measures, 

materials storage areas that are exposed to precipitation, and locations where vehicles enter 

or exit the site will be performed at least once a week as well as before and after a storm 

event, and prior to completing permanent stabilization measures. Inspections shall be 

conducted by a person with knowledge of erosion and stormwater control, including the 

standards and conditions in the permit. 

 

Maintenance: All erosion control measures will be kept in effective operating condition until 

areas are permanently stabilized. If BMPs need to be maintained or modified, additional BMPs 

are necessary, or other corrective action is needed, implementation will be completed within 

7 calendar days and prior to any rainfall event. 

 

Documentation: A log shall be kept summarizing the inspections and any corrective action 

taken. A copy of the log is provided at the end of this section, and is titled, Log of Inspections 

During Construction. 

 

B. POST-CONSTRUCTION 

 

The Owner will be responsible for the inspection and maintenance of all stormwater management 

system components associated with the proposed project. A list of corrective actions titled 

Inspection and Maintenance Plan for Stormwater Management Structures (BMPs) is provided at 

the end of this section. 

 

Inspection and Corrective Action 

 

1. Vegetated Areas: Inspections and maintenance of vegetated areas will be performed early 

in the growing season or after significant rainfall to identify any erosion problems. Areas where 

erosion is evident will be covered with an appropriate lining, or erosive flows will be diverted 

to an area able to handle the flows. Any bare areas or areas with sparse growth will be 

replanted. 
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2. Ditches, Swales, and Culverts: Inspections and maintenance of ditches, culverts, and 

swales will be performed in the Spring, late Fall, and after rain events greater than 1-inch in 

depth to remove any obstructions to flow, to remove any accumulated sediments within the 

structures, and to repair any erosion of channel linings, check dams, inlet protection, or outlet 

protection.  Vegetated ditches and swales must be mowed no more than twice per year and 

cut no less than 6-inch in height.   

 
3. Grassed Underdrained Soil Filter (GUSF): Inspections and maintenance of GUSF’s will be 

performed annually in the spring and late fall to clean the basins of debris, sediment and 

hydrocarbons. Accumulated sediments within the basin shall be removed and disposed of, 

and basin media shall be renewed if it fails to drain within 72 hours after a one-inch rainfall 

event. GUSF’s are to be tilled, seeded and mulched if vegetation is sparse. Repair all riprap 

where underlying filter fabric or gravel is showing or where stones have dislodged.  

 
4. Roof Drip Edge: Inspections and maintenance of the roof drip edge will be performed 

annually in the spring and late fall to clean the basins of debris, sediment and hydrocarbons. 

Accumulated sediments within the filtration system shall be removed and disposed of, and 

basin media shall be renewed if it fails to drain within 72 hours after a one-inch rainfall event. 

Repair all stone where underlying filter fabric or gravel is showing or where stones have 

dislodged. 

 

C. DOCUMENTATION 

 

A log shall be kept summarizing the inspections, maintenance, and any corrective action taken. 

A copy of the log is provided at the end of this section, and is titled, BMP Inspection Log 
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HOUSEKEEPING 

 

1. Spill Prevention - During construction, controls will 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. 

 

2. Groundwater Protection- During construction, liquid petroleum products and other 

hazardous materials with the potential to contaminate groundwater will not be stored or 

handled in areas of the site draining to an infiltration area. 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. 

 

3. Fugitive Sediment and Dust - Actions must be taken to ensure that activities do not 

result in noticeable erosion of soils or fugitive dust emissions during or after construction. 

Oil will not be used for dust control. Water will be used for dust control during 

construction. Operations during wet months that cause mud to be tracked off the site 

onto public roads will provide sweeping of the road areas at least once per week and 

prior to significant storm events. 

 

 4. Debris and Other Materials - Litter, construction debris, and chemicals exposed to 

stormwater will be prevented from becoming a pollutant source.  

 

5. Trench or Foundation De-Watering - If de-watering is necessary, the collected water 

will be removed from the ponded area and spread through natural wooded buffers or 

discharged into a construction sedimentation basin. The water will not be allowed to flow 

over disturbed areas to the site. 

 

6.   Non Stormwater Discharges – Identify and prevent contamination by non-stormwater 

discharges.  

 

7.   Additional Requirements – Additional requirements may be applied on a site-specific 

basis.  
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PLYMOUTH REIT  

LOG OF INSPECTIONS DURING CONSTRUCTION 
 

Inspection 

Date 

Inspector (Name and 

Qualifications) 
Major Observations Work Performed 

        

        

        

        

        

        

        

        

        

        

        

        

        

Notes    

1)  Major Observations include the operation and maintenance of erosion and sedimentation controls, materials storage areas, and vehicle access 

 points to the parcel.  Major Observations must include BMPs that need maintenance, BMPs that failed to operate as designed or proved 

 inadequate for a particular location, and locations(s) where additional BMPs are needed.  For each BMP requiring maintenance, BMP needing 

 replacement, and location needing additional BMPs, note in the log the corrective action taken and when it was taken. 

2)  Work Performed will include a description of the corrective action taken, the date the corrective action was taken, and the name and qualifications 

 of the person taking the corrective actions  

3)  The log must be made accessible to MDEP staff and a copy must be provided upon request.  

4)  The permittee shall retain a copy of the log for a period of at least three years from the completion of permanent stabilization. 



 

JN: 12254.003  STORMWTER MANAGEMENT 
  PLYMOUTH REIT 

PLYMOUTH REIT 

BMP INSPECTION LOG 
 

Date 
Inspector  

(Name and Qualifications) 
ID Number BMP Structure Work Performed Comments 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

Notes      

1)  If a maintenance task requires the clean-out of any sediments or debris, indicate where the sediment and debris was disposed after removal. 

2)  BMP structures shall be numbered sequentially and located on attached site map.  

3)  The log must be made accessible to MDEP staff and a copy must be provided upon request.  

4)  The permittee shall retain a copy of the log for a period of at least five years from the completion of permanent stabilization. 
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INSPECTION AND MAINTENANCE PLAN 

FOR STORMWATER MANAGEMENT STRUCTURES (BMPS) 
 INSPECTION 

SCHEDULE 
CORRECTIVE ACTIONS 

VEGETATED 
AREAS 

Annually early 
spring and after 

heavy rains 

Inspect all slopes and embankments and replant areas of bare soil or with sparse 
growth 

Armor rill erosion areas with riprap or divert the runoff to a stable area 

Inspect and repair down-slope of all spreaders and turn-outs for erosion 

Mow vegetation as specified for the area 

DITCHES, 
SWALES AND 

OPEN 
STORMWATER 

CHANNELS 

Annually spring 
and late fall and 
after heavy rains 

Remove obstructions, sediments or debris from ditches, swales and other open 
channels 

Repair any erosion of the ditch lining 

Mow vegetated ditches 

Remove woody vegetation growing through riprap 

Repair any slumping side slopes 

Repair riprap where underlying filter fabric or gravel is showing or if stones have 
dislodged 

CULVERTS 
Spring and late 

fall and after 
heavy rains 

Remove accumulated sediments and debris at the inlet, outlet, or within the conduit 

Remove any obstruction to flow 

Repair any erosion damage at the culvert's inlet and outlet 

CATCHBASINS 
Annually in the 

spring 

Remove sediments and debris from the bottom of the basin and inlet grates 

Remove floating debris and oils (using oil absorptive pads) from any trap 

ROADWAYS 
AND PARKING 

AREAS 

Annually in the 
spring or as 

needed 

Clear and remove accumulated winter sand in parking lots and along roadways 

Sweep pavement to remove sediment 

Grade road shoulders and remove accumulated winter sand 

Grade gravel roads and gravel shoulders 

Clean-out the sediment within water bars or open-top culverts 

Ensure that stormwater runoff is not impeded by false ditches of sediment in the 
shoulder 

RESOURCE 
AND 

TREATEMENT 
BUFFERS 

Annually in the 
spring 

Inspect buffers for evidence of erosion, concentrated flow, or encroachment by 
development 

Manage the buffer's vegetation with the requirements in any deed restrictions 

Repair any sign of erosion within a buffer 

Inspect and repair down-slope of all spreaders and turn-outs for erosion 

Install more level spreaders, or ditch turn-outs if needed for a better distribution of flow 

Clean-out any accumulation of sediment within the spreader bays or turnout pools 

Mow non-wooded buffers no shorter than six inches and less than three times per year 

WETPONDS 
AND 

DETENTION 
BASINS 

Annually in fall 
and after heavy 

rains 
 
 

Inspect the embankments for settlement, slope erosion, piping, and slumping 

Mow the embankment to control woody vegetation 

Inspect the outlet structure for broken seals, obstructed orifices, and plugged trash 
racks 

Remove and dispose of sediments and debris within the control structure 

Repair any damage to trash racks or debris guards 

Replace any dislodged stone in riprap spillways 

Remove and dispose of accumulated sediments within the impoundment and forebay 

FILTRATION 
AND 

INFILTRATION 
BASINS 

Annually in the 
spring and late 

fall 

Clean the basin of debris, sediment and hydrocarbons 

Provide for the removal and disposal of accumulated sediments within the basin 

Renew the basin media if it fails to drain within 72 hours after a one inch rainfall event 

Till, seed and mulch the basin if vegetation is sparse 

Repair riprap where underlying filter fabric or gravel is showing or where stones have 
dislodged 

PROPRIETARY 
DEVICES 

As specified by 
manufacturer 

Contract with a third-party for inspection and maintenance 

Follow the manufacturer's plan for cleaning of devices 

OTHER 
PRACTICES 

As specified for 
devices 

Contact the department for appropriate inspection and maintenance requirements for 
other drainage control and runoff treatment measures. 
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=665,147 sf   36.39% Impervious   Runoff Depth>1.47"Subcatchment 1S: Subarea 1
   Flow Length=1,215'   Tc=11.7 min   CN=84   Runoff=35.00 cfs  1.872 af

Runoff Area=173,753 sf   100.00% Impervious   Runoff Depth>2.65"Subcatchment 2S: Subarea 2
   Flow Length=785'   Slope=0.0100 '/'   Tc=3.1 min   CN=98   Runoff=18.58 cfs  0.882 af

Runoff Area=15,247 sf   100.00% Impervious   Runoff Depth>2.65"Subcatchment 3S: Subarea 3
   Flow Length=385'   Slope=0.0100 '/'   Tc=2.9 min   CN=98   Runoff=1.63 cfs  0.077 af

   Inflow=45.70 cfs  2.832 afReach SP: Summation Point
   Outflow=45.70 cfs  2.832 af

Total Runoff Area = 19.609 ac   Runoff Volume = 2.832 af   Average Runoff Depth = 1.73"
49.53% Pervious = 9.713 ac     50.47% Impervious = 9.896 ac



Type II 24-hr  2-yr Rainfall=3.10"12254.003 Pre-Development
  Printed  10/29/2018Prepared by CES, Inc.

Page 3HydroCAD® 10.00-20  s/n 05880  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Subarea 1

Runoff = 35.00 cfs @ 12.04 hrs,  Volume= 1.872 af,  Depth> 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
30,736 78 Meadow, non-grazed, HSG D

111,998 82 Woods/grass comb., Fair, HSG D
11,049 98 Roofs, HSG C

230,999 98 Paved parking, HSG C
123,625 76 Woods/grass comb., Fair, HSG C
156,740 71 Meadow, non-grazed, HSG C
665,147 84 Weighted Average
423,099 63.61% Pervious Area
242,048 36.39% Impervious Area

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

1.2 100 0.0210 1.38 Sheet Flow, SF 1-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.9 520 0.0210 2.94 Shallow Concentrated Flow, SCF 1-1
Paved   Kv= 20.3 fps

7.6 595 0.0350 1.31 Shallow Concentrated Flow, SCF 1-2
Short Grass Pasture   Kv= 7.0 fps

11.7 1,215 Total

Summary for Subcatchment 2S: Subarea 2

Runoff = 18.58 cfs @ 11.93 hrs,  Volume= 0.882 af,  Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
173,753 98 Roofs, HSG C
173,753 100.00% Impervious Area

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

1.6 100 0.0100 1.03 Sheet Flow, SF 2-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.5 685 0.0100 7.73 13.66 Pipe Channel, PC 2-1
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  PVC, smooth interior

3.1 785 Total
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Summary for Subcatchment 3S: Subarea 3

Runoff = 1.63 cfs @ 11.93 hrs,  Volume= 0.077 af,  Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
15,247 98 Roofs, HSG C
15,247 100.00% Impervious Area

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

0.9 50 0.0100 0.89 Sheet Flow, SF 3-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.0 335 0.0100 2.84 0.25 Pipe Channel, PC 3-1
4.0"  Round  Area= 0.1 sf  Perim= 1.0'  r= 0.08'
n= 0.010  PVC, smooth interior

2.9 385 Total

Summary for Reach SP: Summation Point

Inflow Area = 19.609 ac, 50.47% Impervious,  Inflow Depth > 1.73"    for  2-yr event
Inflow = 45.70 cfs @ 11.98 hrs,  Volume= 2.832 af
Outflow = 45.70 cfs @ 11.98 hrs,  Volume= 2.832 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=665,147 sf   36.39% Impervious   Runoff Depth>2.70"Subcatchment 1S: Subarea 1
   Flow Length=1,215'   Tc=11.7 min   CN=84   Runoff=62.86 cfs  3.435 af

Runoff Area=173,753 sf   100.00% Impervious   Runoff Depth>4.01"Subcatchment 2S: Subarea 2
   Flow Length=785'   Slope=0.0100 '/'   Tc=3.1 min   CN=98   Runoff=27.74 cfs  1.333 af

Runoff Area=15,247 sf   100.00% Impervious   Runoff Depth>4.01"Subcatchment 3S: Subarea 3
   Flow Length=385'   Slope=0.0100 '/'   Tc=2.9 min   CN=98   Runoff=2.44 cfs  0.117 af

   Inflow=78.68 cfs  4.885 afReach SP: Summation Point
   Outflow=78.68 cfs  4.885 af

Total Runoff Area = 19.609 ac   Runoff Volume = 4.885 af   Average Runoff Depth = 2.99"
49.53% Pervious = 9.713 ac     50.47% Impervious = 9.896 ac
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Summary for Subcatchment 1S: Subarea 1

Runoff = 62.86 cfs @ 12.03 hrs,  Volume= 3.435 af,  Depth> 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
30,736 78 Meadow, non-grazed, HSG D

111,998 82 Woods/grass comb., Fair, HSG D
11,049 98 Roofs, HSG C

230,999 98 Paved parking, HSG C
123,625 76 Woods/grass comb., Fair, HSG C
156,740 71 Meadow, non-grazed, HSG C
665,147 84 Weighted Average
423,099 63.61% Pervious Area
242,048 36.39% Impervious Area

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

1.2 100 0.0210 1.38 Sheet Flow, SF 1-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.9 520 0.0210 2.94 Shallow Concentrated Flow, SCF 1-1
Paved   Kv= 20.3 fps

7.6 595 0.0350 1.31 Shallow Concentrated Flow, SCF 1-2
Short Grass Pasture   Kv= 7.0 fps

11.7 1,215 Total

Summary for Subcatchment 2S: Subarea 2

Runoff = 27.74 cfs @ 11.93 hrs,  Volume= 1.333 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
173,753 98 Roofs, HSG C
173,753 100.00% Impervious Area

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

1.6 100 0.0100 1.03 Sheet Flow, SF 2-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.5 685 0.0100 7.73 13.66 Pipe Channel, PC 2-1
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  PVC, smooth interior

3.1 785 Total
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Summary for Subcatchment 3S: Subarea 3

Runoff = 2.44 cfs @ 11.93 hrs,  Volume= 0.117 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
15,247 98 Roofs, HSG C
15,247 100.00% Impervious Area

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

0.9 50 0.0100 0.89 Sheet Flow, SF 3-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.0 335 0.0100 2.84 0.25 Pipe Channel, PC 3-1
4.0"  Round  Area= 0.1 sf  Perim= 1.0'  r= 0.08'
n= 0.010  PVC, smooth interior

2.9 385 Total

Summary for Reach SP: Summation Point

Inflow Area = 19.609 ac, 50.47% Impervious,  Inflow Depth > 2.99"    for  10-yr event
Inflow = 78.68 cfs @ 11.98 hrs,  Volume= 4.885 af
Outflow = 78.68 cfs @ 11.98 hrs,  Volume= 4.885 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=665,147 sf   36.39% Impervious   Runoff Depth>3.74"Subcatchment 1S: Subarea 1
   Flow Length=1,215'   Tc=11.7 min   CN=84   Runoff=85.64 cfs  4.759 af

Runoff Area=173,753 sf   100.00% Impervious   Runoff Depth>5.09"Subcatchment 2S: Subarea 2
   Flow Length=785'   Slope=0.0100 '/'   Tc=3.1 min   CN=98   Runoff=35.05 cfs  1.692 af

Runoff Area=15,247 sf   100.00% Impervious   Runoff Depth>5.09"Subcatchment 3S: Subarea 3
   Flow Length=385'   Slope=0.0100 '/'   Tc=2.9 min   CN=98   Runoff=3.08 cfs  0.148 af

   Inflow=105.67 cfs  6.599 afReach SP: Summation Point
   Outflow=105.67 cfs  6.599 af

Total Runoff Area = 19.609 ac   Runoff Volume = 6.599 af   Average Runoff Depth = 4.04"
49.53% Pervious = 9.713 ac     50.47% Impervious = 9.896 ac



Type II 24-hr  25-yr Rainfall=5.80"12254.003 Pre-Development
  Printed  10/29/2018Prepared by CES, Inc.

Page 2HydroCAD® 10.00-20  s/n 05880  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Subarea 1

Runoff = 85.64 cfs @ 12.03 hrs,  Volume= 4.759 af,  Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
30,736 78 Meadow, non-grazed, HSG D

111,998 82 Woods/grass comb., Fair, HSG D
11,049 98 Roofs, HSG C

230,999 98 Paved parking, HSG C
123,625 76 Woods/grass comb., Fair, HSG C
156,740 71 Meadow, non-grazed, HSG C
665,147 84 Weighted Average
423,099 63.61% Pervious Area
242,048 36.39% Impervious Area

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

1.2 100 0.0210 1.38 Sheet Flow, SF 1-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.9 520 0.0210 2.94 Shallow Concentrated Flow, SCF 1-1
Paved   Kv= 20.3 fps

7.6 595 0.0350 1.31 Shallow Concentrated Flow, SCF 1-2
Short Grass Pasture   Kv= 7.0 fps

11.7 1,215 Total
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Subcatchment 1S: Subarea 1
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=665,147 sf
Runoff Volume=4.759 af

Runoff Depth>3.74"
Flow Length=1,215'

Tc=11.7 min
CN=84

85.64 cfs
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Summary for Subcatchment 2S: Subarea 2

Runoff = 35.05 cfs @ 11.93 hrs,  Volume= 1.692 af,  Depth> 5.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
173,753 98 Roofs, HSG C
173,753 100.00% Impervious Area

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

1.6 100 0.0100 1.03 Sheet Flow, SF 2-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.5 685 0.0100 7.73 13.66 Pipe Channel, PC 2-1
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  PVC, smooth interior

3.1 785 Total

Subcatchment 2S: Subarea 2
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=173,753 sf
Runoff Volume=1.692 af

Runoff Depth>5.09"
Flow Length=785'

Slope=0.0100 '/'
Tc=3.1 min

CN=98

35.05 cfs
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Summary for Subcatchment 3S: Subarea 3

Runoff = 3.08 cfs @ 11.93 hrs,  Volume= 0.148 af,  Depth> 5.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
15,247 98 Roofs, HSG C
15,247 100.00% Impervious Area

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

0.9 50 0.0100 0.89 Sheet Flow, SF 3-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.0 335 0.0100 2.84 0.25 Pipe Channel, PC 3-1
4.0"  Round  Area= 0.1 sf  Perim= 1.0'  r= 0.08'
n= 0.010  PVC, smooth interior

2.9 385 Total

Subcatchment 3S: Subarea 3
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=15,247 sf
Runoff Volume=0.148 af

Runoff Depth>5.09"
Flow Length=385'

Slope=0.0100 '/'
Tc=2.9 min

CN=98

3.08 cfs
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Summary for Reach SP: Summation Point

Inflow Area = 19.609 ac, 50.47% Impervious,  Inflow Depth > 4.04"    for  25-yr event
Inflow = 105.67 cfs @ 11.98 hrs,  Volume= 6.599 af
Outflow = 105.67 cfs @ 11.98 hrs,  Volume= 6.599 af,  Atten= 0%,  Lag= 0.0 min

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

Reach SP: Summation Point
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Inflow Area=19.609 ac
105.67 cfs

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

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

Runoff Area=448,435 sf   48.10% Impervious   Runoff Depth>1.54"Subcatchment 1S: Subarea 1
   Flow Length=1,215'   Tc=11.7 min   CN=85   Runoff=24.65 cfs  1.323 af

Runoff Area=173,753 sf   100.00% Impervious   Runoff Depth>2.65"Subcatchment 2S: Subarea 2
   Flow Length=785'   Slope=0.0100 '/'   Tc=3.1 min   CN=98   Runoff=18.58 cfs  0.882 af

Runoff Area=15,247 sf   100.00% Impervious   Runoff Depth>2.65"Subcatchment 3S: Subarea 3
   Flow Length=380'   Slope=0.0100 '/'   Tc=2.8 min   CN=98   Runoff=1.63 cfs  0.077 af

Runoff Area=44,955 sf   62.82% Impervious   Runoff Depth>1.85"Subcatchment 4S: Subarea 4
   Flow Length=217'   Slope=0.0220 '/'   Tc=12.3 min   CN=89   Runoff=2.85 cfs  0.159 af

Runoff Area=93,335 sf   94.50% Impervious   Runoff Depth>2.57"Subcatchment 5S: Subarea 5
   Flow Length=230'   Slope=0.0200 '/'   Tc=2.2 min   CN=97   Runoff=9.72 cfs  0.459 af

Runoff Area=45,394 sf   66.29% Impervious   Runoff Depth>1.86"Subcatchment 6S: Subarea 6
   Flow Length=461'   Tc=2.9 min   CN=89   Runoff=3.88 cfs  0.161 af

Runoff Area=10,526 sf   30.70% Impervious   Runoff Depth>1.21"Subcatchment 7S: Subarea 7
   Flow Length=160'   Tc=1.8 min   CN=80   Runoff=0.62 cfs  0.024 af

Runoff Area=22,538 sf   28.97% Impervious   Runoff Depth>1.21"Subcatchment 8S: Subarea 8
   Flow Length=137'   Tc=1.4 min   CN=80   Runoff=1.34 cfs  0.052 af

   Inflow=43.03 cfs  2.732 afReach SP: Summation Point
   Outflow=43.03 cfs  2.732 af

Peak Elev=67.40'  Storage=0.320 af   Inflow=5.88 cfs  0.320 afPond 1P: Pond 1
   Outflow=0.00 cfs  0.000 af

Peak Elev=59.40'  Storage=0.024 af   Inflow=0.62 cfs  0.024 afPond 2P: Pond 2
   Outflow=0.00 cfs  0.000 af

Peak Elev=55.40'  Storage=0.052 af   Inflow=1.34 cfs  0.052 afPond 3P: Pond 3
   Outflow=0.00 cfs  0.000 af

Peak Elev=76.04'   Inflow=2.85 cfs  0.159 afPond CB1: Catch Basin 1
15.0"  Round Culvert  n=0.013  L=100.0'  S=0.0050 '/'   Outflow=2.85 cfs  0.159 af

Peak Elev=78.91'  Storage=5,115 cf   Inflow=9.72 cfs  0.459 afPond DE: Drip Edge
15.0"  Round Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Outflow=5.29 cfs  0.449 af

Peak Elev=75.80'   Inflow=23.43 cfs  1.332 afPond DMH1: Drain Mahole
24.0"  Round Culvert  n=0.013  L=150.0'  S=0.0033 '/'   Outflow=23.43 cfs  1.332 af

Total Runoff Area = 19.609 ac   Runoff Volume = 3.139 af   Average Runoff Depth = 1.92"
34.32% Pervious = 6.730 ac     65.68% Impervious = 12.879 ac
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Summary for Subcatchment 1S: Subarea 1

Runoff = 24.65 cfs @ 12.04 hrs,  Volume= 1.323 af,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
11,049 98 Roofs, HSG C

204,658 98 Paved parking, HSG C
15,335 82 Woods/grass comb., Fair, HSG D
92,772 73 Woods, Fair, HSG C
7,805 78 Meadow, non-grazed, HSG D

116,816 71 Meadow, non-grazed, HSG C
448,435 85 Weighted Average
232,728 51.90% Pervious Area
215,707 48.10% Impervious Area

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

1.2 100 0.0210 1.38 Sheet Flow, SF 1-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.9 520 0.0210 2.94 Shallow Concentrated Flow, SCF 1-1
Paved   Kv= 20.3 fps

7.6 595 0.0350 1.31 Shallow Concentrated Flow, SCF 1-2
Short Grass Pasture   Kv= 7.0 fps

11.7 1,215 Total

Summary for Subcatchment 2S: Subarea 2

Runoff = 18.58 cfs @ 11.93 hrs,  Volume= 0.882 af,  Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
173,753 98 Roofs, HSG C
173,753 100.00% Impervious Area

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

1.6 100 0.0100 1.03 Sheet Flow, SF 2-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.5 685 0.0100 7.73 13.66 Pipe Channel, PC 2-1
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  PVC, smooth interior

3.1 785 Total
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Summary for Subcatchment 3S: Subarea 3

Runoff = 1.63 cfs @ 11.93 hrs,  Volume= 0.077 af,  Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
15,247 98 Roofs, HSG C
15,247 100.00% Impervious Area

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

0.9 50 0.0100 0.89 Sheet Flow, SF 3-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.9 330 0.0100 2.84 0.25 Pipe Channel, PC 3-1
4.0"  Round  Area= 0.1 sf  Perim= 1.0'  r= 0.08'
n= 0.010  PVC, smooth interior

2.8 380 Total

Summary for Subcatchment 4S: Subarea 4

Runoff = 2.85 cfs @ 12.04 hrs,  Volume= 0.159 af,  Depth> 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
23,905 98 Paved parking, HSG C
4,337 98 Paved parking, HSG D
3,033 82 Woods/grass comb., Fair, HSG D
8,788 71 Meadow, non-grazed, HSG C
4,892 78 Meadow, non-grazed, HSG D

44,955 89 Weighted Average
16,713 37.18% Pervious Area
28,242 62.82% Impervious Area

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

9.9 65 0.0220 0.11 Sheet Flow, SF 4-1
Grass: Dense   n= 0.240   P2= 3.10"

0.5 35 0.0220 1.14 Sheet Flow, SF 4-2
Smooth surfaces   n= 0.011   P2= 3.10"

1.9 117 0.0220 1.04 Shallow Concentrated Flow, SCF 4-1
Short Grass Pasture   Kv= 7.0 fps

12.3 217 Total
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Summary for Subcatchment 5S: Subarea 5

Runoff = 9.72 cfs @ 11.92 hrs,  Volume= 0.459 af,  Depth> 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
72,000 98 Roofs, HSG D
16,200 98 Paved parking, HSG D
3,478 79 Woods, Fair, HSG D
1,657 78 Meadow, non-grazed, HSG D

93,335 97 Weighted Average
5,135 5.50% Pervious Area

88,200 94.50% Impervious Area

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

1.2 100 0.0200 1.35 Sheet Flow, SF 5-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.0 130 0.0200 2.28 Shallow Concentrated Flow, SCF 5-1
Unpaved   Kv= 16.1 fps

2.2 230 Total

Summary for Subcatchment 6S: Subarea 6

Runoff = 3.88 cfs @ 11.93 hrs,  Volume= 0.161 af,  Depth> 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
13,298 98 Paved parking, HSG D
16,795 98 Paved parking, HSG C

708 78 Meadow, non-grazed, HSG D
14,593 71 Meadow, non-grazed, HSG C
45,394 89 Weighted Average
15,301 33.71% Pervious Area
30,093 66.29% Impervious Area

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

0.9 100 0.0400 1.79 Sheet Flow, SF 6-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.0 361 0.0220 3.01 Shallow Concentrated Flow, SCF 6-1
Paved   Kv= 20.3 fps

2.9 461 Total
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Summary for Subcatchment 7S: Subarea 7

Runoff = 0.62 cfs @ 11.92 hrs,  Volume= 0.024 af,  Depth> 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
551 76 Woods/grass comb., Fair, HSG C

3,232 98 Paved parking, HSG C
6,743 71 Meadow, non-grazed, HSG C

10,526 80 Weighted Average
7,294 69.30% Pervious Area
3,232 30.70% Impervious Area

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

0.7 60 0.0330 1.49 Sheet Flow, SF 7-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.1 100 0.0480 1.53 Shallow Concentrated Flow, SCF 7-1
Short Grass Pasture   Kv= 7.0 fps

1.8 160 Total

Summary for Subcatchment 8S: Subarea 8

Runoff = 1.34 cfs @ 11.91 hrs,  Volume= 0.052 af,  Depth> 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-yr Rainfall=3.10"

Area (sf) CN Description
6,529 98 Paved parking, HSG C
4,143 76 Woods/grass comb., Fair, HSG C

11,866 71 Meadow, non-grazed, HSG C
22,538 80 Weighted Average
16,009 71.03% Pervious Area
6,529 28.97% Impervious Area

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

1.0 100 0.0360 1.71 Sheet Flow, SF 8-1
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 37 0.0530 1.61 Shallow Concentrated Flow, SCF 8-1
Short Grass Pasture   Kv= 7.0 fps

1.4 137 Total
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Summary for Reach SP: Summation Point

Inflow Area = 19.609 ac, 65.68% Impervious,  Inflow Depth > 1.67"    for  2-yr event
Inflow = 43.03 cfs @ 11.96 hrs,  Volume= 2.732 af
Outflow = 43.03 cfs @ 11.96 hrs,  Volume= 2.732 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Pond 1

Inflow Area = 2.074 ac, 64.57% Impervious,  Inflow Depth > 1.85"    for  2-yr event
Inflow = 5.88 cfs @ 11.95 hrs,  Volume= 0.320 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 67.40' @ 20.00 hrs   Surf.Area= 3,899.039 ac   Storage= 0.320 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 67.40' 11,938.500 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
67.40 3,899.000 0.000 0.000
68.00 4,181.000 2,424.000 2,424.000
69.00 4,573.000 4,377.000 6,801.000
70.00 5,702.000 5,137.500 11,938.500

Device Routing     Invert Outlet Devices
#1 Primary 68.90' 10.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=67.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2P: Pond 2

Inflow Area = 0.242 ac, 30.70% Impervious,  Inflow Depth > 1.21"    for  2-yr event
Inflow = 0.62 cfs @ 11.92 hrs,  Volume= 0.024 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 59.40' @ 20.00 hrs   Surf.Area= 368.013 ac   Storage= 0.024 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 59.40' 1,675.800 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
59.40 368.000 0.000 0.000
60.00 483.000 255.300 255.300
61.00 696.000 589.500 844.800
62.00 966.000 831.000 1,675.800

Device Routing     Invert Outlet Devices
#1 Primary 60.90' 7.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=59.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 3P: Pond 3

Inflow Area = 0.517 ac, 28.97% Impervious,  Inflow Depth > 1.21"    for  2-yr event
Inflow = 1.34 cfs @ 11.91 hrs,  Volume= 0.052 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.40' @ 20.00 hrs   Surf.Area= 619.010 ac   Storage= 0.052 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.40' 2,102.100 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
55.40 619.000 0.000 0.000
57.00 803.000 1,137.600 1,137.600
57.50 963.000 441.500 1,579.100
58.00 1,129.000 523.000 2,102.100

Device Routing     Invert Outlet Devices
#1 Primary 56.90' 9.0' long  x 2.0' 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  
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2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=55.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond CB1: Catch Basin 1

Inflow Area = 1.032 ac, 62.82% Impervious,  Inflow Depth > 1.85"    for  2-yr event
Inflow = 2.85 cfs @ 12.04 hrs,  Volume= 0.159 af
Outflow = 2.85 cfs @ 12.04 hrs,  Volume= 0.159 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.85 cfs @ 12.04 hrs,  Volume= 0.159 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 76.04' @ 12.04 hrs

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

L= 100.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 75.00' / 74.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.80 cfs @ 12.04 hrs  HW=76.03'   (Free Discharge)
1=Culvert  (Barrel Controls 2.80 cfs @ 3.54 fps)

Summary for Pond DE: Drip Edge

Inflow Area = 2.143 ac, 94.50% Impervious,  Inflow Depth > 2.57"    for  2-yr event
Inflow = 9.72 cfs @ 11.92 hrs,  Volume= 0.459 af
Outflow = 5.29 cfs @ 12.00 hrs,  Volume= 0.449 af,  Atten= 46%,  Lag= 4.9 min
Primary = 5.29 cfs @ 12.00 hrs,  Volume= 0.449 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 78.91' @ 12.00 hrs   Surf.Area= 6,696 sf   Storage= 5,115 cf

Plug-Flow detention time= 31.6 min calculated for 0.449 af (98% of inflow)
Center-of-Mass det. time= 22.2 min ( 757.6 - 735.4 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 10,714 cf Custom Stage Data (Prismatic) Listed below (Recalc)

26,784 cf Overall  x 40.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 6,696 0 0
78.00 6,696 6,696 6,696
79.00 6,696 6,696 13,392
80.00 6,696 6,696 20,088
81.00 6,696 6,696 26,784
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Device Routing     Invert Outlet Devices
#1 Primary 77.00' 15.0"  Round Culvert   

L= 100.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 77.00' / 76.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.28 cfs @ 12.00 hrs  HW=78.91'   (Free Discharge)
1=Culvert  (Inlet Controls 5.28 cfs @ 4.30 fps)

Summary for Pond DMH1: Drain Mahole

Inflow Area = 6.131 ac, 98.08% Impervious,  Inflow Depth > 2.61"    for  2-yr event
Inflow = 23.43 cfs @ 11.94 hrs,  Volume= 1.332 af
Outflow = 23.43 cfs @ 11.94 hrs,  Volume= 1.332 af,  Atten= 0%,  Lag= 0.0 min
Primary = 23.43 cfs @ 11.94 hrs,  Volume= 1.332 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 75.80' @ 11.94 hrs

Device Routing     Invert Outlet Devices
#1 Primary 71.00' 24.0"  Round Culvert   

L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 71.00' / 70.50'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=22.59 cfs @ 11.94 hrs  HW=75.58'   (Free Discharge)
1=Culvert  (Inlet Controls 22.59 cfs @ 7.19 fps)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=448,435 sf   48.10% Impervious   Runoff Depth>2.79"Subcatchment 1S: Subarea 1
   Flow Length=1,215'   Tc=11.7 min   CN=85   Runoff=43.58 cfs  2.394 af

Runoff Area=173,753 sf   100.00% Impervious   Runoff Depth>4.01"Subcatchment 2S: Subarea 2
   Flow Length=785'   Slope=0.0100 '/'   Tc=3.1 min   CN=98   Runoff=27.74 cfs  1.333 af

Runoff Area=15,247 sf   100.00% Impervious   Runoff Depth>4.01"Subcatchment 3S: Subarea 3
   Flow Length=380'   Slope=0.0100 '/'   Tc=2.8 min   CN=98   Runoff=2.44 cfs  0.117 af

Runoff Area=44,955 sf   62.82% Impervious   Runoff Depth>3.17"Subcatchment 4S: Subarea 4
   Flow Length=217'   Slope=0.0220 '/'   Tc=12.3 min   CN=89   Runoff=4.75 cfs  0.273 af

Runoff Area=93,335 sf   94.50% Impervious   Runoff Depth>3.93"Subcatchment 5S: Subarea 5
   Flow Length=230'   Slope=0.0200 '/'   Tc=2.2 min   CN=97   Runoff=14.62 cfs  0.703 af

Runoff Area=45,394 sf   66.29% Impervious   Runoff Depth>3.18"Subcatchment 6S: Subarea 6
   Flow Length=461'   Tc=2.9 min   CN=89   Runoff=6.39 cfs  0.276 af

Runoff Area=10,526 sf   30.70% Impervious   Runoff Depth>2.36"Subcatchment 7S: Subarea 7
   Flow Length=160'   Tc=1.8 min   CN=80   Runoff=1.17 cfs  0.047 af

Runoff Area=22,538 sf   28.97% Impervious   Runoff Depth>2.36"Subcatchment 8S: Subarea 8
   Flow Length=137'   Tc=1.4 min   CN=80   Runoff=2.55 cfs  0.102 af

   Inflow=69.80 cfs  4.535 afReach SP: Summation Point
   Outflow=69.80 cfs  4.535 af

Peak Elev=67.40'  Storage=0.548 af   Inflow=9.78 cfs  0.549 afPond 1P: Pond 1
   Outflow=0.00 cfs  0.000 af

Peak Elev=59.40'  Storage=0.047 af   Inflow=1.17 cfs  0.047 afPond 2P: Pond 2
   Outflow=0.00 cfs  0.000 af

Peak Elev=55.40'  Storage=0.101 af   Inflow=2.55 cfs  0.102 afPond 3P: Pond 3
   Outflow=0.00 cfs  0.000 af

Peak Elev=76.73'   Inflow=4.75 cfs  0.273 afPond CB1: Catch Basin 1
15.0"  Round Culvert  n=0.013  L=100.0'  S=0.0050 '/'   Outflow=4.75 cfs  0.273 af

Peak Elev=79.93'  Storage=7,856 cf   Inflow=14.62 cfs  0.703 afPond DE: Drip Edge
15.0"  Round Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Outflow=7.09 cfs  0.691 af

Peak Elev=80.14'   Inflow=34.21 cfs  2.023 afPond DMH1: Drain Mahole
24.0"  Round Culvert  n=0.013  L=150.0'  S=0.0033 '/'   Outflow=34.21 cfs  2.023 af

Total Runoff Area = 19.609 ac   Runoff Volume = 5.244 af   Average Runoff Depth = 3.21"
34.32% Pervious = 6.730 ac     65.68% Impervious = 12.879 ac
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Summary for Subcatchment 1S: Subarea 1

Runoff = 43.58 cfs @ 12.03 hrs,  Volume= 2.394 af,  Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
11,049 98 Roofs, HSG C

204,658 98 Paved parking, HSG C
15,335 82 Woods/grass comb., Fair, HSG D
92,772 73 Woods, Fair, HSG C
7,805 78 Meadow, non-grazed, HSG D

116,816 71 Meadow, non-grazed, HSG C
448,435 85 Weighted Average
232,728 51.90% Pervious Area
215,707 48.10% Impervious Area

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

1.2 100 0.0210 1.38 Sheet Flow, SF 1-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.9 520 0.0210 2.94 Shallow Concentrated Flow, SCF 1-1
Paved   Kv= 20.3 fps

7.6 595 0.0350 1.31 Shallow Concentrated Flow, SCF 1-2
Short Grass Pasture   Kv= 7.0 fps

11.7 1,215 Total

Summary for Subcatchment 2S: Subarea 2

Runoff = 27.74 cfs @ 11.93 hrs,  Volume= 1.333 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
173,753 98 Roofs, HSG C
173,753 100.00% Impervious Area

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

1.6 100 0.0100 1.03 Sheet Flow, SF 2-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.5 685 0.0100 7.73 13.66 Pipe Channel, PC 2-1
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  PVC, smooth interior

3.1 785 Total
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Summary for Subcatchment 3S: Subarea 3

Runoff = 2.44 cfs @ 11.93 hrs,  Volume= 0.117 af,  Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
15,247 98 Roofs, HSG C
15,247 100.00% Impervious Area

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

0.9 50 0.0100 0.89 Sheet Flow, SF 3-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.9 330 0.0100 2.84 0.25 Pipe Channel, PC 3-1
4.0"  Round  Area= 0.1 sf  Perim= 1.0'  r= 0.08'
n= 0.010  PVC, smooth interior

2.8 380 Total

Summary for Subcatchment 4S: Subarea 4

Runoff = 4.75 cfs @ 12.04 hrs,  Volume= 0.273 af,  Depth> 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
23,905 98 Paved parking, HSG C
4,337 98 Paved parking, HSG D
3,033 82 Woods/grass comb., Fair, HSG D
8,788 71 Meadow, non-grazed, HSG C
4,892 78 Meadow, non-grazed, HSG D

44,955 89 Weighted Average
16,713 37.18% Pervious Area
28,242 62.82% Impervious Area

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

9.9 65 0.0220 0.11 Sheet Flow, SF 4-1
Grass: Dense   n= 0.240   P2= 3.10"

0.5 35 0.0220 1.14 Sheet Flow, SF 4-2
Smooth surfaces   n= 0.011   P2= 3.10"

1.9 117 0.0220 1.04 Shallow Concentrated Flow, SCF 4-1
Short Grass Pasture   Kv= 7.0 fps

12.3 217 Total
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Summary for Subcatchment 5S: Subarea 5

Runoff = 14.62 cfs @ 11.92 hrs,  Volume= 0.703 af,  Depth> 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
72,000 98 Roofs, HSG D
16,200 98 Paved parking, HSG D
3,478 79 Woods, Fair, HSG D
1,657 78 Meadow, non-grazed, HSG D

93,335 97 Weighted Average
5,135 5.50% Pervious Area

88,200 94.50% Impervious Area

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

1.2 100 0.0200 1.35 Sheet Flow, SF 5-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.0 130 0.0200 2.28 Shallow Concentrated Flow, SCF 5-1
Unpaved   Kv= 16.1 fps

2.2 230 Total

Summary for Subcatchment 6S: Subarea 6

Runoff = 6.39 cfs @ 11.93 hrs,  Volume= 0.276 af,  Depth> 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
13,298 98 Paved parking, HSG D
16,795 98 Paved parking, HSG C

708 78 Meadow, non-grazed, HSG D
14,593 71 Meadow, non-grazed, HSG C
45,394 89 Weighted Average
15,301 33.71% Pervious Area
30,093 66.29% Impervious Area

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

0.9 100 0.0400 1.79 Sheet Flow, SF 6-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.0 361 0.0220 3.01 Shallow Concentrated Flow, SCF 6-1
Paved   Kv= 20.3 fps

2.9 461 Total
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Summary for Subcatchment 7S: Subarea 7

Runoff = 1.17 cfs @ 11.92 hrs,  Volume= 0.047 af,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
551 76 Woods/grass comb., Fair, HSG C

3,232 98 Paved parking, HSG C
6,743 71 Meadow, non-grazed, HSG C

10,526 80 Weighted Average
7,294 69.30% Pervious Area
3,232 30.70% Impervious Area

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

0.7 60 0.0330 1.49 Sheet Flow, SF 7-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.1 100 0.0480 1.53 Shallow Concentrated Flow, SCF 7-1
Short Grass Pasture   Kv= 7.0 fps

1.8 160 Total

Summary for Subcatchment 8S: Subarea 8

Runoff = 2.55 cfs @ 11.91 hrs,  Volume= 0.102 af,  Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-yr Rainfall=4.60"

Area (sf) CN Description
6,529 98 Paved parking, HSG C
4,143 76 Woods/grass comb., Fair, HSG C

11,866 71 Meadow, non-grazed, HSG C
22,538 80 Weighted Average
16,009 71.03% Pervious Area
6,529 28.97% Impervious Area

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

1.0 100 0.0360 1.71 Sheet Flow, SF 8-1
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 37 0.0530 1.61 Shallow Concentrated Flow, SCF 8-1
Short Grass Pasture   Kv= 7.0 fps

1.4 137 Total
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Summary for Reach SP: Summation Point

Inflow Area = 19.609 ac, 65.68% Impervious,  Inflow Depth > 2.77"    for  10-yr event
Inflow = 69.80 cfs @ 11.97 hrs,  Volume= 4.535 af
Outflow = 69.80 cfs @ 11.97 hrs,  Volume= 4.535 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Pond 1

Inflow Area = 2.074 ac, 64.57% Impervious,  Inflow Depth > 3.17"    for  10-yr event
Inflow = 9.78 cfs @ 11.95 hrs,  Volume= 0.549 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 67.40' @ 20.00 hrs   Surf.Area= 3,899.066 ac   Storage= 0.548 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 67.40' 11,938.500 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
67.40 3,899.000 0.000 0.000
68.00 4,181.000 2,424.000 2,424.000
69.00 4,573.000 4,377.000 6,801.000
70.00 5,702.000 5,137.500 11,938.500

Device Routing     Invert Outlet Devices
#1 Primary 68.90' 10.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=67.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2P: Pond 2

Inflow Area = 0.242 ac, 30.70% Impervious,  Inflow Depth > 2.36"    for  10-yr event
Inflow = 1.17 cfs @ 11.92 hrs,  Volume= 0.047 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 59.40' @ 20.00 hrs   Surf.Area= 368.025 ac   Storage= 0.047 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 59.40' 1,675.800 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
59.40 368.000 0.000 0.000
60.00 483.000 255.300 255.300
61.00 696.000 589.500 844.800
62.00 966.000 831.000 1,675.800

Device Routing     Invert Outlet Devices
#1 Primary 60.90' 7.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=59.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 3P: Pond 3

Inflow Area = 0.517 ac, 28.97% Impervious,  Inflow Depth > 2.36"    for  10-yr event
Inflow = 2.55 cfs @ 11.91 hrs,  Volume= 0.102 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.40' @ 20.00 hrs   Surf.Area= 619.019 ac   Storage= 0.101 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.40' 2,102.100 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
55.40 619.000 0.000 0.000
57.00 803.000 1,137.600 1,137.600
57.50 963.000 441.500 1,579.100
58.00 1,129.000 523.000 2,102.100

Device Routing     Invert Outlet Devices
#1 Primary 56.90' 9.0' long  x 2.0' 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  
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2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=55.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond CB1: Catch Basin 1

Inflow Area = 1.032 ac, 62.82% Impervious,  Inflow Depth > 3.17"    for  10-yr event
Inflow = 4.75 cfs @ 12.04 hrs,  Volume= 0.273 af
Outflow = 4.75 cfs @ 12.04 hrs,  Volume= 0.273 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.75 cfs @ 12.04 hrs,  Volume= 0.273 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 76.73' @ 12.04 hrs

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

L= 100.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 75.00' / 74.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=4.61 cfs @ 12.04 hrs  HW=76.68'   (Free Discharge)
1=Culvert  (Barrel Controls 4.61 cfs @ 3.76 fps)

Summary for Pond DE: Drip Edge

Inflow Area = 2.143 ac, 94.50% Impervious,  Inflow Depth > 3.93"    for  10-yr event
Inflow = 14.62 cfs @ 11.92 hrs,  Volume= 0.703 af
Outflow = 7.09 cfs @ 12.01 hrs,  Volume= 0.691 af,  Atten= 52%,  Lag= 5.4 min
Primary = 7.09 cfs @ 12.01 hrs,  Volume= 0.691 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 79.93' @ 12.01 hrs   Surf.Area= 6,696 sf   Storage= 7,856 cf

Plug-Flow detention time= 27.9 min calculated for 0.690 af (98% of inflow)
Center-of-Mass det. time= 20.1 min ( 751.0 - 730.9 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 10,714 cf Custom Stage Data (Prismatic) Listed below (Recalc)

26,784 cf Overall  x 40.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 6,696 0 0
78.00 6,696 6,696 6,696
79.00 6,696 6,696 13,392
80.00 6,696 6,696 20,088
81.00 6,696 6,696 26,784
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Device Routing     Invert Outlet Devices
#1 Primary 77.00' 15.0"  Round Culvert   

L= 100.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 77.00' / 76.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=7.06 cfs @ 12.01 hrs  HW=79.91'   (Free Discharge)
1=Culvert  (Inlet Controls 7.06 cfs @ 5.75 fps)

Summary for Pond DMH1: Drain Mahole

Inflow Area = 6.131 ac, 98.08% Impervious,  Inflow Depth > 3.96"    for  10-yr event
Inflow = 34.21 cfs @ 11.93 hrs,  Volume= 2.023 af
Outflow = 34.21 cfs @ 11.93 hrs,  Volume= 2.023 af,  Atten= 0%,  Lag= 0.0 min
Primary = 34.21 cfs @ 11.93 hrs,  Volume= 2.023 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 80.14' @ 11.94 hrs

Device Routing     Invert Outlet Devices
#1 Primary 71.00' 24.0"  Round Culvert   

L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 71.00' / 70.50'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=32.92 cfs @ 11.93 hrs  HW=79.60'   (Free Discharge)
1=Culvert  (Inlet Controls 32.92 cfs @ 10.48 fps)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=448,435 sf   48.10% Impervious   Runoff Depth>3.84"Subcatchment 1S: Subarea 1
   Flow Length=1,215'   Tc=11.7 min   CN=85   Runoff=58.96 cfs  3.296 af

Runoff Area=173,753 sf   100.00% Impervious   Runoff Depth>5.09"Subcatchment 2S: Subarea 2
   Flow Length=785'   Slope=0.0100 '/'   Tc=3.1 min   CN=98   Runoff=35.05 cfs  1.692 af

Runoff Area=15,247 sf   100.00% Impervious   Runoff Depth>5.09"Subcatchment 3S: Subarea 3
   Flow Length=380'   Slope=0.0100 '/'   Tc=2.8 min   CN=98   Runoff=3.08 cfs  0.148 af

Runoff Area=44,955 sf   62.82% Impervious   Runoff Depth>4.25"Subcatchment 4S: Subarea 4
   Flow Length=217'   Slope=0.0220 '/'   Tc=12.3 min   CN=89   Runoff=6.26 cfs  0.366 af

Runoff Area=93,335 sf   94.50% Impervious   Runoff Depth>5.02"Subcatchment 5S: Subarea 5
   Flow Length=230'   Slope=0.0200 '/'   Tc=2.2 min   CN=97   Runoff=18.52 cfs  0.896 af

Runoff Area=45,394 sf   66.29% Impervious   Runoff Depth>4.26"Subcatchment 6S: Subarea 6
   Flow Length=461'   Tc=2.9 min   CN=89   Runoff=8.39 cfs  0.370 af

Runoff Area=10,526 sf   30.70% Impervious   Runoff Depth>3.35"Subcatchment 7S: Subarea 7
   Flow Length=160'   Tc=1.8 min   CN=80   Runoff=1.63 cfs  0.068 af

Runoff Area=22,538 sf   28.97% Impervious   Runoff Depth>3.35"Subcatchment 8S: Subarea 8
   Flow Length=137'   Tc=1.4 min   CN=80   Runoff=3.56 cfs  0.145 af

   Inflow=91.34 cfs  6.019 afReach SP: Summation Point
   Outflow=91.34 cfs  6.019 af

Peak Elev=67.40'  Storage=0.735 af   Inflow=12.90 cfs  0.736 afPond 1P: Pond 1
   Outflow=0.00 cfs  0.000 af

Peak Elev=59.40'  Storage=0.067 af   Inflow=1.63 cfs  0.068 afPond 2P: Pond 2
   Outflow=0.00 cfs  0.000 af

Peak Elev=55.40'  Storage=0.144 af   Inflow=3.56 cfs  0.145 afPond 3P: Pond 3
   Outflow=0.00 cfs  0.000 af

Peak Elev=77.46'   Inflow=6.26 cfs  0.366 afPond CB1: Catch Basin 1
15.0"  Round Culvert  n=0.013  L=100.0'  S=0.0050 '/'   Outflow=6.26 cfs  0.366 af

Peak Elev=80.81'  Storage=10,212 cf   Inflow=18.52 cfs  0.896 afPond DE: Drip Edge
15.0"  Round Culvert  n=0.013  L=100.0'  S=0.0100 '/'   Outflow=8.33 cfs  0.883 af

Peak Elev=84.63'   Inflow=42.63 cfs  2.575 afPond DMH1: Drain Mahole
24.0"  Round Culvert  n=0.013  L=150.0'  S=0.0033 '/'   Outflow=42.63 cfs  2.575 af

Total Runoff Area = 19.609 ac   Runoff Volume = 6.980 af   Average Runoff Depth = 4.27"
34.32% Pervious = 6.730 ac     65.68% Impervious = 12.879 ac
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Summary for Subcatchment 1S: Subarea 1

Runoff = 58.96 cfs @ 12.03 hrs,  Volume= 3.296 af,  Depth> 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
11,049 98 Roofs, HSG C

204,658 98 Paved parking, HSG C
15,335 82 Woods/grass comb., Fair, HSG D
92,772 73 Woods, Fair, HSG C
7,805 78 Meadow, non-grazed, HSG D

116,816 71 Meadow, non-grazed, HSG C
448,435 85 Weighted Average
232,728 51.90% Pervious Area
215,707 48.10% Impervious Area

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

1.2 100 0.0210 1.38 Sheet Flow, SF 1-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.9 520 0.0210 2.94 Shallow Concentrated Flow, SCF 1-1
Paved   Kv= 20.3 fps

7.6 595 0.0350 1.31 Shallow Concentrated Flow, SCF 1-2
Short Grass Pasture   Kv= 7.0 fps

11.7 1,215 Total
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Subcatchment 1S: Subarea 1
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=448,435 sf
Runoff Volume=3.296 af

Runoff Depth>3.84"
Flow Length=1,215'

Tc=11.7 min
CN=85

58.96 cfs
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Summary for Subcatchment 2S: Subarea 2

Runoff = 35.05 cfs @ 11.93 hrs,  Volume= 1.692 af,  Depth> 5.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
173,753 98 Roofs, HSG C
173,753 100.00% Impervious Area

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

1.6 100 0.0100 1.03 Sheet Flow, SF 2-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.5 685 0.0100 7.73 13.66 Pipe Channel, PC 2-1
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.010  PVC, smooth interior

3.1 785 Total

Subcatchment 2S: Subarea 2
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=173,753 sf
Runoff Volume=1.692 af

Runoff Depth>5.09"
Flow Length=785'

Slope=0.0100 '/'
Tc=3.1 min

CN=98

35.05 cfs
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Summary for Subcatchment 3S: Subarea 3

Runoff = 3.08 cfs @ 11.93 hrs,  Volume= 0.148 af,  Depth> 5.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
15,247 98 Roofs, HSG C
15,247 100.00% Impervious Area

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

0.9 50 0.0100 0.89 Sheet Flow, SF 3-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.9 330 0.0100 2.84 0.25 Pipe Channel, PC 3-1
4.0"  Round  Area= 0.1 sf  Perim= 1.0'  r= 0.08'
n= 0.010  PVC, smooth interior

2.8 380 Total

Subcatchment 3S: Subarea 3
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=15,247 sf
Runoff Volume=0.148 af

Runoff Depth>5.09"
Flow Length=380'

Slope=0.0100 '/'
Tc=2.8 min

CN=98

3.08 cfs
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Summary for Subcatchment 4S: Subarea 4

Runoff = 6.26 cfs @ 12.04 hrs,  Volume= 0.366 af,  Depth> 4.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
23,905 98 Paved parking, HSG C
4,337 98 Paved parking, HSG D
3,033 82 Woods/grass comb., Fair, HSG D
8,788 71 Meadow, non-grazed, HSG C
4,892 78 Meadow, non-grazed, HSG D

44,955 89 Weighted Average
16,713 37.18% Pervious Area
28,242 62.82% Impervious Area

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

9.9 65 0.0220 0.11 Sheet Flow, SF 4-1
Grass: Dense   n= 0.240   P2= 3.10"

0.5 35 0.0220 1.14 Sheet Flow, SF 4-2
Smooth surfaces   n= 0.011   P2= 3.10"

1.9 117 0.0220 1.04 Shallow Concentrated Flow, SCF 4-1
Short Grass Pasture   Kv= 7.0 fps

12.3 217 Total

Subcatchment 4S: Subarea 4
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=44,955 sf
Runoff Volume=0.366 af

Runoff Depth>4.25"
Flow Length=217'

Slope=0.0220 '/'
Tc=12.3 min

CN=89

6.26 cfs
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Summary for Subcatchment 5S: Subarea 5

Runoff = 18.52 cfs @ 11.92 hrs,  Volume= 0.896 af,  Depth> 5.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
72,000 98 Roofs, HSG D
16,200 98 Paved parking, HSG D
3,478 79 Woods, Fair, HSG D
1,657 78 Meadow, non-grazed, HSG D

93,335 97 Weighted Average
5,135 5.50% Pervious Area

88,200 94.50% Impervious Area

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

1.2 100 0.0200 1.35 Sheet Flow, SF 5-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.0 130 0.0200 2.28 Shallow Concentrated Flow, SCF 5-1
Unpaved   Kv= 16.1 fps

2.2 230 Total

Subcatchment 5S: Subarea 5
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=93,335 sf
Runoff Volume=0.896 af

Runoff Depth>5.02"
Flow Length=230'

Slope=0.0200 '/'
Tc=2.2 min

CN=97

18.52 cfs
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Summary for Subcatchment 6S: Subarea 6

Runoff = 8.39 cfs @ 11.93 hrs,  Volume= 0.370 af,  Depth> 4.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
13,298 98 Paved parking, HSG D
16,795 98 Paved parking, HSG C

708 78 Meadow, non-grazed, HSG D
14,593 71 Meadow, non-grazed, HSG C
45,394 89 Weighted Average
15,301 33.71% Pervious Area
30,093 66.29% Impervious Area

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

0.9 100 0.0400 1.79 Sheet Flow, SF 6-1
Smooth surfaces   n= 0.011   P2= 3.10"

2.0 361 0.0220 3.01 Shallow Concentrated Flow, SCF 6-1
Paved   Kv= 20.3 fps

2.9 461 Total

Subcatchment 6S: Subarea 6
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=45,394 sf
Runoff Volume=0.370 af

Runoff Depth>4.26"
Flow Length=461'

Tc=2.9 min
CN=89

8.39 cfs
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Summary for Subcatchment 7S: Subarea 7

Runoff = 1.63 cfs @ 11.91 hrs,  Volume= 0.068 af,  Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
551 76 Woods/grass comb., Fair, HSG C

3,232 98 Paved parking, HSG C
6,743 71 Meadow, non-grazed, HSG C

10,526 80 Weighted Average
7,294 69.30% Pervious Area
3,232 30.70% Impervious Area

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

0.7 60 0.0330 1.49 Sheet Flow, SF 7-1
Smooth surfaces   n= 0.011   P2= 3.10"

1.1 100 0.0480 1.53 Shallow Concentrated Flow, SCF 7-1
Short Grass Pasture   Kv= 7.0 fps

1.8 160 Total

Subcatchment 7S: Subarea 7
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=10,526 sf
Runoff Volume=0.068 af

Runoff Depth>3.35"
Flow Length=160'

Tc=1.8 min
CN=80

1.63 cfs
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Summary for Subcatchment 8S: Subarea 8

Runoff = 3.56 cfs @ 11.91 hrs,  Volume= 0.145 af,  Depth> 3.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-yr Rainfall=5.80"

Area (sf) CN Description
6,529 98 Paved parking, HSG C
4,143 76 Woods/grass comb., Fair, HSG C

11,866 71 Meadow, non-grazed, HSG C
22,538 80 Weighted Average
16,009 71.03% Pervious Area
6,529 28.97% Impervious Area

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

1.0 100 0.0360 1.71 Sheet Flow, SF 8-1
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 37 0.0530 1.61 Shallow Concentrated Flow, SCF 8-1
Short Grass Pasture   Kv= 7.0 fps

1.4 137 Total

Subcatchment 8S: Subarea 8
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Type II 24-hr
25-yr Rainfall=5.80"

Runoff Area=22,538 sf
Runoff Volume=0.145 af

Runoff Depth>3.35"
Flow Length=137'

Tc=1.4 min
CN=80

3.56 cfs
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Summary for Reach SP: Summation Point

Inflow Area = 19.609 ac, 65.68% Impervious,  Inflow Depth > 3.68"    for  25-yr event
Inflow = 91.34 cfs @ 11.97 hrs,  Volume= 6.019 af
Outflow = 91.34 cfs @ 11.97 hrs,  Volume= 6.019 af,  Atten= 0%,  Lag= 0.0 min

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

Reach SP: Summation Point
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Inflow Area=19.609 ac
91.34 cfs

91.34 cfs
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Summary for Pond 1P: Pond 1

Inflow Area = 2.074 ac, 64.57% Impervious,  Inflow Depth > 4.26"    for  25-yr event
Inflow = 12.90 cfs @ 11.95 hrs,  Volume= 0.736 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 67.40' @ 20.00 hrs   Surf.Area= 3,899.089 ac   Storage= 0.735 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 67.40' 11,938.500 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
67.40 3,899.000 0.000 0.000
68.00 4,181.000 2,424.000 2,424.000
69.00 4,573.000 4,377.000 6,801.000
70.00 5,702.000 5,137.500 11,938.500

Device Routing     Invert Outlet Devices
#1 Primary 68.90' 10.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=67.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Pond 1
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Hydrograph
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Inflow Area=2.074 ac
Peak Elev=67.40'
Storage=0.735 af

12.90 cfs

0.00 cfs
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Summary for Pond 2P: Pond 2

Inflow Area = 0.242 ac, 30.70% Impervious,  Inflow Depth > 3.35"    for  25-yr event
Inflow = 1.63 cfs @ 11.91 hrs,  Volume= 0.068 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 59.40' @ 20.00 hrs   Surf.Area= 368.035 ac   Storage= 0.067 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 59.40' 1,675.800 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
59.40 368.000 0.000 0.000
60.00 483.000 255.300 255.300
61.00 696.000 589.500 844.800
62.00 966.000 831.000 1,675.800

Device Routing     Invert Outlet Devices
#1 Primary 60.90' 7.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=59.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Pond 2
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Summary for Pond 3P: Pond 3

Inflow Area = 0.517 ac, 28.97% Impervious,  Inflow Depth > 3.35"    for  25-yr event
Inflow = 3.56 cfs @ 11.91 hrs,  Volume= 0.145 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 55.40' @ 20.00 hrs   Surf.Area= 619.027 ac   Storage= 0.144 af

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.40' 2,102.100 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
55.40 619.000 0.000 0.000
57.00 803.000 1,137.600 1,137.600
57.50 963.000 441.500 1,579.100
58.00 1,129.000 523.000 2,102.100

Device Routing     Invert Outlet Devices
#1 Primary 56.90' 9.0' long  x 2.0' 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   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=55.40'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: Pond 3
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Summary for Pond CB1: Catch Basin 1

Inflow Area = 1.032 ac, 62.82% Impervious,  Inflow Depth > 4.25"    for  25-yr event
Inflow = 6.26 cfs @ 12.04 hrs,  Volume= 0.366 af
Outflow = 6.26 cfs @ 12.04 hrs,  Volume= 0.366 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.26 cfs @ 12.04 hrs,  Volume= 0.366 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 77.46' @ 12.04 hrs

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

L= 100.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 75.00' / 74.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.14 cfs @ 12.04 hrs  HW=77.39'   (Free Discharge)
1=Culvert  (Barrel Controls 6.14 cfs @ 5.00 fps)

Pond CB1: Catch Basin 1
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Summary for Pond DE: Drip Edge

Inflow Area = 2.143 ac, 94.50% Impervious,  Inflow Depth > 5.02"    for  25-yr event
Inflow = 18.52 cfs @ 11.92 hrs,  Volume= 0.896 af
Outflow = 8.33 cfs @ 12.01 hrs,  Volume= 0.883 af,  Atten= 55%,  Lag= 5.6 min
Primary = 8.33 cfs @ 12.01 hrs,  Volume= 0.883 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 80.81' @ 12.01 hrs   Surf.Area= 6,696 sf   Storage= 10,212 cf

Plug-Flow detention time= 26.3 min calculated for 0.883 af (98% of inflow)
Center-of-Mass det. time= 19.4 min ( 748.4 - 729.0 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 10,714 cf Custom Stage Data (Prismatic) Listed below (Recalc)

26,784 cf Overall  x 40.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 6,696 0 0
78.00 6,696 6,696 6,696
79.00 6,696 6,696 13,392
80.00 6,696 6,696 20,088
81.00 6,696 6,696 26,784

Device Routing     Invert Outlet Devices
#1 Primary 77.00' 15.0"  Round Culvert   

L= 100.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 77.00' / 76.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=8.28 cfs @ 12.01 hrs  HW=80.77'   (Free Discharge)
1=Culvert  (Inlet Controls 8.28 cfs @ 6.75 fps)
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Pond DE: Drip Edge
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Summary for Pond DMH1: Drain Mahole

Inflow Area = 6.131 ac, 98.08% Impervious,  Inflow Depth > 5.04"    for  25-yr event
Inflow = 42.63 cfs @ 11.93 hrs,  Volume= 2.575 af
Outflow = 42.63 cfs @ 11.93 hrs,  Volume= 2.575 af,  Atten= 0%,  Lag= 0.0 min
Primary = 42.63 cfs @ 11.93 hrs,  Volume= 2.575 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 84.63' @ 11.94 hrs

Device Routing     Invert Outlet Devices
#1 Primary 71.00' 24.0"  Round Culvert   

L= 150.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 71.00' / 70.50'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=40.99 cfs @ 11.93 hrs  HW=83.78'   (Free Discharge)
1=Culvert  (Inlet Controls 40.99 cfs @ 13.05 fps)

Pond DMH1: Drain Mahole
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From: Sirois, Alison
To: John Kuchinski
Cc: Sean Thies; Barbara Barhydt
Subject: RE: 56 Milliken Street, Portland
Date: Wednesday, August 22, 2018 9:56:21 AM

Hello John
 
Based on the information provided and acknowledgement from the City of Portland, the
Department is waiving state jurisdiction and delegating review to the City of Portland as the
municipality pursuant to §489-A. Municipal review of development (1-A) (B).  The City is
required to submit a copy of the project to the Department under delegated review and if
there are any questions the Department will work with the City to discuss it.
 
Alison Sirois
Regional Licensing and Compliance Manager, Southern Maine
Bureau of Land Resources, Maine Department of Environmental Protection
Phone (207)699-7028  Office (207)822-6300
www.maine.gov/dep
 

From: John Kuchinski [mailto:jkuchinski@ces-maine.com] 
Sent: Monday, August 20, 2018 7:05 AM
To: Sirois, Alison <Alison.Sirois@maine.gov>
Cc: Sean Thies <sthies@ces-maine.com>; Barbara Barhydt <bab@portlandmaine.gov>
Subject: RE: 56 Milliken Street, Portland
 
Alison
 
As a follow up to our phone conversation on Friday the following is the summary of the development
history at 56 Milliken St:
The original structure and site was constructed in 1966.  By 1975 the site contained approximately 
5.7 acres of impervious area.  In 1993 the City of Portland issued a SLODA permit for expansion of
the building and parking.  There have been several small amendments until the last permit issued by
the City of Portland in 2013. The total impervious area on the site is currently 11.4 acres.  The
amount of “structure” under Site Law is approximately 5.7 acres.  Our proposal will add
approximately 2.8 acres of “Structure” to bring the total area to 8.5 acres.
 
We are requesting that DEP grant a waiver of the 7 acre threshold to allow the City of Portland to
continue to review and permit the site. 
 
John Kuchinski, P.E. u Senior Project Engineer
P 207.283.9151 | F 207.283.9151 | C 207.899.5307 |  www.ces-maine.com
 
 

From: Sirois, Alison <Alison.Sirois@maine.gov> 

mailto:Alison.Sirois@maine.gov
mailto:jkuchinski@cesincusa.com
mailto:sthies@cesincusa.com
mailto:bab@portlandmaine.gov
http://www.maine.gov/dep
http://www.ces-maine.com/
mailto:Alison.Sirois@maine.gov


Sent: Monday, August 6, 2018 4:22 PM
To: John Kuchinski <jkuchinski@ces-maine.com>
Cc: Sean Thies <sthies@ces-maine.com>; Barbara Barhydt <bab@portlandmaine.gov>
Subject: RE: 56 Milliken Street, Portland
 
Hi John,
 
Does the proposed project with the combination of previous projects for this location, exceed 7
acres of structure? If it does, the Department generally takes jurisdiction over that review but can
waive it under certain circumstances. Let me know if you have any further questions.
 
Alison Sirois
Regional Licensing and Compliance Manager, Southern Maine
Bureau of Land Resources, Maine Department of Environmental Protection
Phone (207)699-7028  Office (207)822-6300
www.maine.gov/dep
 
 
 
 

From: John Kuchinski [mailto:jkuchinski@ces-maine.com] 
Sent: Monday, July 30, 2018 9:55 AM
To: Sirois, Alison <Alison.Sirois@maine.gov>
Cc: Sean Thies <sthies@ces-maine.com>; Barbara Barhydt <bab@portlandmaine.gov>
Subject: 56 Milliken Street, Portland
 
Allison
 
I met with the City staff last week on this project.  It is a new 72,000 square foot
warehouse/industrial building at 56 Milliken Street.  I has a SLODA permit from the City and several
modifications to the SLODA under delegated review authority.  Will this proposal continue to be
permitted by the City of Portland under delegated review?
 
Thank you,
 
 
John Kuchinski, P.E. u Senior Project Engineer
P 207.283.9151 | F 207.283.9151 | C 207.899.5307
 

CESINC
Engineers u Environmental Scientists u Surveyors
146 Main Street, Suite 300, Saco, ME 04072 |  www.ces-maine.com
 
This e-mail may be confidential and is intended solely for the use of the individual to whom it is addressed. Any views or opinions expressed are solely
those of the author and do not necessarily represent those of CES, Inc. If you are not the intended recipient (or responsible for delivery of the message
to such person), you may not use, copy, distribute or deliver to anyone this message (or any part of its contents ) or take any action in reliance on it. In
such case, you should delete this message, and notify us immediately at 207 989 4824 or by email brewer@ces-maine.com.

mailto:jkuchinski@ces-maine.com
mailto:sthies@ces-maine.com
mailto:bab@portlandmaine.gov
http://www.maine.gov/dep
mailto:jkuchinski@ces-maine.com
mailto:Alison.Sirois@maine.gov
mailto:sthies@ces-maine.com
mailto:bab@portlandmaine.gov
http://www.ces-maine.com/
mailto:brewer@ces-maine.com
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PLYMOUTH REIT 

56 MILLIKEN STREET, PORTLAND, MAINE 

 

TAB 5 - PUBLIC INFRASTRUCTURE AND SAFETY NARRATIVE 

 

Consistency with City Master Plans 

The proposed warehouse expansion at 56 Milliken Street is consistent with current City of 

Portland Master Plans.  This development supports economic expansion in an outlying area close 

to major transportation corridors.  The building is an infill development in existing Industrial zoned 

land with adequate provision for water and wastewater.  A warehouse expansion will have minimal 

traffic impact. 

 

All existing easements are shown on the site survey by SGC.  No new easements are proposed. 

 

Public Safety and Fire Prevention 

The proposed warehouse building has fire access on all four sides of the building more than 90- 

percent of the exterior building walls accessible to fire fighting apparatus.  In addition, the building 

will have a sprinkler system.  A code study is included on the architectural plans including building 

construction type and egress. 

 

The site has adequate water supply mains and fire hydrants to aid in firefighting activities.  Existing 

hydrants are located throughout the site.  A new hydrant is proposed near the front entrance of 

the warehouse.   

 

Site lighting is proposed as shown on the photometric plan.  Cut sheets of LED fixtures are 

attached. 

 

Adequacy of Public Utilities 

Underground electric service will be provided to the new warehouse from Riverside Industrial 

Parkway as shown on the site plan. 

 

Sanitary sewer connection is proposed at an existing sanitary manhole located at the Milliken 

Street entrance to the site.  An application for capacity to serve was submitted to the City of 

Portland Public Works via email.  A copy of the application is attached. 

 

An Ability to Serve letter has been received from Portland Water District and is attached. 

Solid waste will be disposed in an on-site dumpster.  Another dumpster will be for recycled 

materials. 



CITY OF PORTLAND WASTEWATER CAPACITY APPLICATION 

Bradley Roland, P.E. 
Water Resources Division 
Department of Public Works 
55 Portland Street 
Portland, ME 04103 

1. Please, Submit Utility, Site, and Locus Plans.
Site Address:

Chart Block Lot Number: 
Proposed Use: 
Previous Use: 

 
 

S
it

e 
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)
__________________________________________________________________

Portland Dept. of Public Works - 
Water Resources 
55 Portland Street, 
Portland, Maine 04101-2991 

Date: __10/2/2018 

56 Milliken Street

Warehouse

7,100

Connection to sanitary sewer in Milliken St

X

100
20 gpm 

Plymouth Industrial REIT
Barbara Barhydt

260 Franklin St., 7th Floor, Boston, MA 02110
617 340-3826 jeff.witherell@plymouthrei.com

207 283-9151

CES, Inc., John Kuchinski
146 Main Street, Saco ME 04072

jkuchinski@ces-maine.com

334 A014001



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. 

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, or attached, as 
a separate sheet. 

0
X

X

N/A
N/A

Domestic use for office in the warehouse.  see attached PWD fixture calculation worksheet.



 

 

October 5, 2018 

 

John Kuchinski 

CES Inc. 

465 Main Street  

Brewer, ME 04412 

 

Re:  56 Milliken Street, PO 

 Ability to Serve with PWD Water 

 

Dear Mr. Kuchinski: 

 

The Portland Water District has received your request for an Ability to Serve Determination for the noted site 

submitted on August 23, 2018. Based on the information provided per Progress Print plans dated October 5, 

2018, we can confirm that the District will be able to serve the proposed project as further described in this 

letter. Please note that this letter constitutes approval of the water system as currently designed.  Any changes 

affecting the approved water system will require further review and approval by PWD.  

Conditions of Service 

The following conditions of service apply: 

 

 A new 6-inch fire service and 1-inch domestic service may be installed from the water main in Riverside 

Industrial Parkway. The service should enter through the properties frontage on Riverside Industrial 

Parkway at least 10-feet from any side property lines. 

 

 The Portland Water District does not have record of any other existing infrastructure in public roads and 

recommends a survey and test pitting be performed by the development team prior to construction. Any 

conflicts that arise during construction are at the risk of the developer and may result in job shutdown until 

new plans are submitted by the developer and reviewed and approved by PWD. 

 

 An approved backflow prevention device must be installed on each service line directly after the meter or 

a the service entrance for the fire sprinkler system prior to service activation. Please refer to the PWD 

website for more information on cross-connection control policies. 

 

 

Prior to construction, the owner or contractor will need to make an appointment to complete a service 

application form and pay all necessary fees.  The appointment shall be requested through MEANS@pwd.org or 

by calling 207-774-5961 ext. 3199.  Please allow (3) business days to process the service application 

paperwork.  PWD will guide the applicant through the new development process during the appointment.    

 

mailto:MEANS@pwd.org


 

Existing Site Service 

According to District records, the project site does not currently have existing water service.  

Water System Characteristics 

According to District records, there is an 16-inch diameter cement lined cast iron water main in Riverside 

Industrial Parkway and a public fire hydrant located approximately 800 feet from the site. The most recent static 

pressure reading was 82 psi on June 18, 2018.  

Public Fire Protection 

The installation of new public hydrants to be accepted into the District water system will most likely not be 

required. It is your responsibility to contact the Portland Fire Department to ensure that this project is 

adequately served by existing and/or proposed hydrants.  

Domestic Water Needs 

The data noted above indicates there should be adequate pressure and volume of water to serve the domestic 

water needs of your proposed project. Based on the high water pressure in this area, we recommend that you 

consider the installation of pressure reducing devices that comply with state plumbing codes. 

Private Fire Protection Water Needs 

You have indicated that this project will require water service to provide private fire protection to the site. 

Please note that the District does not guarantee any quantity of water or pressure through a fire protection 

service. Please share these results with your sprinkler system designer so that they can design the fire protection 

system to best fit the noted conditions. If the data is out of date or insufficient for their needs, please contact 

MEANS to request a hydrant flow test and we will work with you to get more complete data.  

 

Should you disagree with this determination, you may request a review by the District’s Internal Review Team. 

Your request for review must be in writing and state the reason for your disagreement with the determination. 

The request must be sent to MEANS@PWD.org or mailed to 225 Douglass Street, Portland Maine, 04104 c/o 

MEANS. The Internal Review Team will undertake review as requested within 2 weeks of receipt of a request 

for review. 

 

If the District can be of further assistance in this matter, please let us know. 

 

 

Sincerely, 

Portland Water District 

 

 
 

Robert A. Bartels, P.E. 

Senior Project Engineer 
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PLYMOUTH REIT 

56 MILLIKEN STREET, PORTLAND, MAINE 

 

Tab 6 - SITE DESIGN NARRATIVE 

 

Massing, Ventilation, and Wind Impact 

The proposed building height is less than 30 feet along most of the front (westerly) and less than 

25 feet in the rear.  The exposed height at the loading docks is less than 35 feet.  The roof slopes 

from front to rear.  There is an entrance canopy on the front.  The height of the building will not 

result in health or safety problems or cause a reduction in ventilation to abutting structures.  The 

building will not cause a change in the wind climate that will result in unsafe wind conditions for 

users of the site or adjacent public spaces. 

 

The bulk, location, and height of the proposed building will not result any substantial diminution 

in value or utility of neighboring structures. 

 

All heating, ventilation or air conditioning mechanical equipment will be designed to prevent direct 

exhaust into public spaces. 

 

Shadows 

The building height will not cause significant shadows on any public open space. 

 

Snow and Ice Loading 

The building roof is sloped from front to back.  A stormwater roof drip line filter is designed along 

the rear wall of the proposed building.  In winter time, snow and ice will accumulate in the 

stormwater Best Management Practice and not accumulate on adjacent properties or public ways. 

 

View Corridors 

No public views will be impacted by the proposed building. 

 

Historic Resources 

The site is not a historic site.  The existing warehouse building was constructed in 1966.  We have 

also contacted the Maine Historic Preservation Commission regarding this site and have received 

a letter from them indicating that there are no known historic resources on this site. 

 

Exterior Lighting 

The site design includes a photometric plan with light intensities.  All light fixtures will be LED with 

full cut off fixtures.  Light limits comply with the City of Portland Technical Manual. 

 

Noise and Vibration 

The proposed use is warehousing.  Noise and vibration will be minimal.  The building is also 

located away from the public road and will be screened by native vegetation.  The only appreciable 

noise will be truck traffic to and from the site. 
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Mechanical equipment will either be roof top units or ground units that are screened from public 

view.  Mechanical equipment will comply with state and federal requirements. 

 

Signage and Wayfinding 

The site plan shows signage for the new driveway to include “DO NOT ENTER” facing the 

Riverside Industrial Parkway and “STOP” for traffic exiting the site.  Any business sign will be 

located on Milliken Road and will comply with applicable City of Portland sign codes. 
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August 21, 2018 
 
 
Mr. Kirk Mohney, Director 
Maine Historic Preservation Commission 
55 Capitol Street 
Augusta, ME  04333-0065  
 
Re:  Plymouth Industrial REIT | 56 Milliken Road | Portland, Maine 
 
Dear Mr. Mohney, 
 
Plymouth Industrial REIT is currently in the process of preparing a Site Location of Development 

Permit Amendment Application for the construction of a 72,000 square foot building at 56 

Milliken Drive in Portland, Maine. The facility is an addition to and existing industrial 

manufacturing facility at 56 Milliken Road, Portland. 

 

As required for permitting requirements, we are submitting this request to your office to 

determine if there are any potential impacts to fisheries or wildlife habitats located at the site or 

in the immediate surroundings.  Any response can be forwarded to our office located at 146 

Main Street, Saco, ME 04072 or by email at jkuchinski@ces-maine.com. 

 

Thank you for your assistance in this matter. 

 

Sincerely, 

CES, Inc. 

 

 

John D. Kuchinski, PE 

Senior Project Engineer 

 
JDK/cmc 

Encl. 

 

 

mailto:jkuchinski@ces-maine.com
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• The Beacon Viper luminaire is available in 
two sizes with a wide choice of different LED 
wattage configurations and optical distributions 
designed to replace HID lighting up to 1000W 
MH or HPS and with 4 different mounting 
options for application in a wide variety of new 
and existing installations.

• Each Viper luminaire is supplied with an one 
piece optical cartridge system consisting of 
an LED engine, LED lamps, optics, gasket and 
stainless steel bezel.

• A thermal circuit, LIFESHIELD™, shall protect 
the luminaire from excessive temperature by 
interfacing with the 0-10V dimmable drivers to 
reduce drive current as necessary. 

• Aluminum thermal clad board with 0.062" thick 
aluminum base layer, thermally conductive 
dielectric layer, 0.0014" thick copper circuit 
layer circuit layer designed with copper pours to 
minimize thermal impedance across dielectric.

Viper (Small)

VP-S

Visit www.beaconproducts.com for up-to-date availability information

OPTICS

VPS

SERIES

VPS Viper

VOLTAGE

UNV 120-277V

120 120V

208 208V

240 240V

277 277V

347 347V

480 480V

CONTROL OPTIONS

7PR 7-Pin Receptacle only (shorting cap, photo 
control, or wireless control provided by others)

7PR-SC 7-Pin Receptacle w/Shorting Cap

7PR-TL 7-Pin Receptacle w/Twist Lock photo control

SCP/_F1,2,6 Programmable Occupancy Sensor w/ daylight        
control (120-277 volts only)

GENI-XX3 ENERGENI

SWF1 SiteSync Field Commission

SWFM1,2 SiteSync Field Commission w/ Sensor

SWP1,4 SiteSync Pre-Commission

SWPM1,2,4 SiteSync Pre-Comm w/ Sensor

HOUSE SIDE SHIELD ACCESSORIES

HSS/VP-S/90-FB/XXX 90° shield front or back

HSS/VP-S/90-LR/XXX 90° shield left or right

HSS/VP-S/180-FB/XXX 180° shield front or back

HSS/VP-S/180-LR/XXX 180° shield left or right

HSS/VP-S/270-FB/XXX 270° shield front or back

HSS/VP-S/270-LR/XXX 270° shield left or right

HSS/VP-S/360/XXX Full shield

CCT/CRI

3K7 3000K, 70 CRI

4K7 4000K, 70 CRI

5K7 5000K, 70 CRI

DISTRIBUTION

FR Type 1/Front Row

2 Type 2

3 Type 3

4 Type 4

4W Type 4 Wide

5QM Type 5QM

5R Type 5R (rectangular)

5W Type 5W (round wide)

ROTATION

Leave blank for no 
rotation

L5 Optic rotation left

R5 Optic rotation right

OPTIONS

F Fusing

BSP Bird Spikes

BC Backlight control (lim-
ited to Type 4W only)

COLOR

DBT Dark Bronze Textured

BMT Black Matte Textured

PS Platinum Silver Smooth

WHT White Textured

CC Custom Color (RAL#)

LED ENGINE 

24L-55 55W, LED 
array

36L-65 65W, LED 
array

36L-80 80W, LED 
array

48L-110 110W, LED 
array

60L-136 136W, LED 
array

(Replace XXX with notation for desired finish color)
(Refer to page 5 for shield images)

MOUNTING

A Rectangular Arm (formerly RA)

MAF Mast Arm Fitter (formerly SF2)

K Knuckle (formerly PK2) limit 
to 45O tilt

WB Wall Bracket

ADSQ Universal Arm for square pole

AD34 Universal Arm for 2.4”-4.1” 
round pole

AD45 Universal Arm for 4.2” to 5.3” 
round pole

AD56 Universal Arm for 5.5” to 6.5” 
round pole

Catalog 
Number

Description 

SWUSB* SiteSync interface software loaded on USB flash drive for use with owner 
supplied PC (Windows based only). Includes SiteSync license, software and 
USB radio bridge node.

SWTAB* Windows tablet and SiteSync interface software. Includes tablet with preloaded 
software, SiteSync license and USB radio bridge node.

SWBRG+ SiteSync USB radio bridge node only. Order if a replacement is required or if an 
extra bridge node is requested.

Accessories and Services (Ordered Separately)

* When ordering SiteSync at least one of these two interface options must be ordered per project.

+ If needed, an additional Bridge Node can be ordered.

1 Not available with other wireless control or sensor options
2 Specify mounting height; 8=8’ or less, 40=9’ to 40’
3 Specify routine setting code (example GENI-04).  See ENERGENI brochure and instructions for setting table and  
 options.  Not available with sensor or SiteSync options.
4 Specify group and zone at time of order.  See www.hubbelllighting.com/sitesync for further details.  Order at least  
 one SiteSync interface Accessory SWUSB or SWTAB.  Each option contains SiteSync License, GUI, and Bridge Node
5  Only available with 1A, 2, 3, 4, 4W and 5R distributions 
6  Order at least one SCP-REMOTE per project location to program and control

DesignLights Consortium qualified. Consult 
DLC website for more details: http://www.
designlights.org/QPL
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• The Beacon Viper luminaire is available in 
two sizes with a wide choice of different LED 
wattage configurations and optical distributions 
designed to replace HID lighting up to 1000W 
MH or HPS and with 4 different mounting 
options for application in a wide variety of new 
and existing installations.

• Each Viper luminaire is supplied with an one 
piece optical cartridge system consisting of 
an LED engine, LED lamps, optics, gasket and 
stainless steel bezel.

• A thermal circuit, LIFESHIELD™, shall protect 
the luminaire from excessive temperature by 
interfacing with the 0-10V dimmable drivers to 
reduce drive current as necessary. 

• Aluminum thermal clad board with 0.062" thick 
aluminum base layer, thermally conductive 
dielectric layer, 0.0014" thick copper circuit 
layer circuit layer designed with copper pours to 
minimize thermal impedance across dielectric.

Viper (Small)

VP-S

Visit www.beaconproducts.com for up-to-date availability information

OPTICS

VPS

SERIES

VPS Viper

VOLTAGE

UNV 120-277V

120 120V

208 208V

240 240V

277 277V

347 347V

480 480V

CONTROL OPTIONS

7PR 7-Pin Receptacle only (shorting cap, photo 
control, or wireless control provided by others)

7PR-SC 7-Pin Receptacle w/Shorting Cap

7PR-TL 7-Pin Receptacle w/Twist Lock photo control

SCP/_F1,2,6 Programmable Occupancy Sensor w/ daylight        
control (120-277 volts only)

GENI-XX3 ENERGENI

SWF1 SiteSync Field Commission

SWFM1,2 SiteSync Field Commission w/ Sensor

SWP1,4 SiteSync Pre-Commission

SWPM1,2,4 SiteSync Pre-Comm w/ Sensor

HOUSE SIDE SHIELD ACCESSORIES

HSS/VP-S/90-FB/XXX 90° shield front or back

HSS/VP-S/90-LR/XXX 90° shield left or right

HSS/VP-S/180-FB/XXX 180° shield front or back

HSS/VP-S/180-LR/XXX 180° shield left or right

HSS/VP-S/270-FB/XXX 270° shield front or back

HSS/VP-S/270-LR/XXX 270° shield left or right

HSS/VP-S/360/XXX Full shield

CCT/CRI

3K7 3000K, 70 CRI

4K7 4000K, 70 CRI

5K7 5000K, 70 CRI

DISTRIBUTION

FR Type 1/Front Row

2 Type 2

3 Type 3

4 Type 4

4W Type 4 Wide

5QM Type 5QM

5R Type 5R (rectangular)

5W Type 5W (round wide)

ROTATION

Leave blank for no 
rotation

L5 Optic rotation left

R5 Optic rotation right

OPTIONS

F Fusing

BSP Bird Spikes

BC Backlight control (lim-
ited to Type 4W only)

COLOR

DBT Dark Bronze Textured

BMT Black Matte Textured

PS Platinum Silver Smooth

WHT White Textured

CC Custom Color (RAL#)

LED ENGINE 

24L-55 55W, LED 
array

36L-65 65W, LED 
array

36L-80 80W, LED 
array

48L-110 110W, LED 
array

60L-136 136W, LED 
array

(Replace XXX with notation for desired finish color)
(Refer to page 5 for shield images)

MOUNTING

A Rectangular Arm (formerly RA)

MAF Mast Arm Fitter (formerly SF2)

K Knuckle (formerly PK2) limit 
to 45O tilt

WB Wall Bracket

ADSQ Universal Arm for square pole

AD34 Universal Arm for 2.4”-4.1” 
round pole

AD45 Universal Arm for 4.2” to 5.3” 
round pole

AD56 Universal Arm for 5.5” to 6.5” 
round pole

Catalog 
Number

Description 

SWUSB* SiteSync interface software loaded on USB flash drive for use with owner 
supplied PC (Windows based only). Includes SiteSync license, software and 
USB radio bridge node.

SWTAB* Windows tablet and SiteSync interface software. Includes tablet with preloaded 
software, SiteSync license and USB radio bridge node.

SWBRG+ SiteSync USB radio bridge node only. Order if a replacement is required or if an 
extra bridge node is requested.

Accessories and Services (Ordered Separately)

* When ordering SiteSync at least one of these two interface options must be ordered per project.

+ If needed, an additional Bridge Node can be ordered.

1 Not available with other wireless control or sensor options
2 Specify mounting height; 8=8’ or less, 40=9’ to 40’
3 Specify routine setting code (example GENI-04).  See ENERGENI brochure and instructions for setting table and  
 options.  Not available with sensor or SiteSync options.
4 Specify group and zone at time of order.  See www.hubbelllighting.com/sitesync for further details.  Order at least  
 one SiteSync interface Accessory SWUSB or SWTAB.  Each option contains SiteSync License, GUI, and Bridge Node
5  Only available with 1A, 2, 3, 4, 4W and 5R distributions 
6  Order at least one SCP-REMOTE per project location to program and control

DesignLights Consortium qualified. Consult 
DLC website for more details: http://www.
designlights.org/QPL
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Catalog Number Description Distribution Wattage Lumens LPW Voltage
# of Drivers @ 
Drive Current

Wgt lbs. 
(Kg)

PKG. 
CODE

LNC4-36L-4K 36 LED Configuration, 4000K, Dark Bronze

Type IV

124.6 10,754 86.3

120-277 2 @ 1050mA

27.0 (12.2) FCC
LNC4-44L-4K 44 LED Configuration, 4000K, Dark Bronze 152.6 13,477 88.3 27.0 (12.2) FCC
LNC4-44L-5K 44 LED Configuration, 5000K, Dark Bronze 152.1 13,342 87.7 27.0 (12.2) FCC

LNC4-44L-4K-7PR 44 LED Configuration, 4000K, Dark Bronze, 7 Pin 152.6 13,477 88.3 27.0 (12.2) FCC
LNC4-44L-4K-SCP 44 LED Config., 4000K, Dark Bronze, Occ. Sensor 152.6 13,477 88.3 27.0 (12.2) FCC

ORDERING INFORMATION - CONFIGURABLE (SEE SPEC SHEET FOR PERFORMANCE INFORMATION AND DETAILS)

Midsized LED Wallpack – Zero Uplight
LNC4

DIMENSIONS A

B

D
E

C

17.2”
(436mm)

8.9”
(226mm)

6.5”
(165mm)

10.5”
(266mm)

9.9”
(251mm)

A

B

D
E

C

17.2”
(436mm)

8.9”
(226mm)

6.5”
(165mm)

10.5”
(266mm)

9.9”
(251mm) A B C D E Weight   

 17.2” 10.5” 9.9” 6.5” 8.9” 27 lbs.
 436 mm 266 mm 251 mm 165 mm 226 mm  12.3 kg

Largest in the Litepak product family, the LNC4 
is designed for perimeter illumination for safety, 
security and identity.  Replaces up to 400w HID 
luminaires one-for-one replacement covering 
existing installation footprint. No uplight and 
lower glare lenses offer neighbor friendly lighting 
at typical mounting heights of 15-25’.  Units 
have protective polyester powder coat finish for 
long lasting appearance.  Ideal for schools, facto-
ries, hospitals, warehouses and retail applica-
tions. Energy efficient LEDs provide 70%+ energy 
savings with little to no maintenance when 
compared to traditional light sources.

Die-cast aluminum housing protects components 
and provides an architectural appearance.  Cast-
ing thermally conducts LED heat to optimize 
performance and long life. 

•  120-277, 347 and 480 voltage, 50/60Hz,   
 0-10V dimming driver
•  Electronic driver
•  Surge protection – 10KA
•  3000K, 4000K and 5000K CCT nominal with  
 70 CRI
• 36 and 44 LED configurations available
• Zero uplight distributions using individual  
 acrylic LED optics provide IES type II, III  
 and IV distributions
• Features long-life with L96 of 25,000 hours
    (Projected per IESNA TM-21-11)
• Optional frosted acrylic diffuser for reduced  
 glare or inverted up mounting
• DesignLights Consortium® (DLC) qualified.   
 Please refer to the DLC website for specific  
 product qualifications at www.designlights.org

ORDERING INFORMATION - CONFIGURABLE (SEE SPEC SHEET FOR PERFORMANCE INFORMATION AND DETAILS)

LNC4

CATALOG NUMBER DESCRIPTION
  LNC4-CS Frosted acrylic diffuser reduces surface brightness and glare with a roughly 20% lumen 

reduction
  SCP-REMOTE2* Remote control for SCP option. Order at least one per project to program and control

  SWUSB** SiteSync interface software loaded on USB flash drive for use with owner supplied PC 
(Windows based only). Includes SiteSync license, software and USB radio bridge node.

  SWTAB** Windows tablet and SiteSync interface software. Includes tablet with preloaded software, 
SiteSync license and USB radio bridge node.

  SWBRG+ SiteSync USB radio bridge node only. Order if a replacement is required or if an extra bridge 
node is requested.

WITH DIFFUSER         

* Must order minimum of one remote control to program dimming settings, 0-10V fully adjustable dimming with automatic 
daylight calibration and different time delay settings, 120V or 277V only
** When ordering SiteSync at least one of these two interface options must be ordered per project.
+ If needed, an additional Bridge Node can be ordered. 

WITHOUT DIFFUSER            

1 Must specify voltage (battery backup 120 or 277V only, SiteSync 120, 277 or 347V only)
2 Factory install only.  Not available with SCP or SWPM sensor/control options
3 Must order minimum of one remote control to program dimming settings, 0-10V fully adjustable dimming with automatic  
 daylight calibration and different time delay settings, 120-277V only.
4 PC option not applicable, included in sensor. Must specify sensor height (8F = up to 8ft, 20F = up to 20ft)
5 Accepts standard 3, 5, and 7-Pin ANSI controls (by others). Not available with PCU, SWP or SWPM control options
6 36L-650mA version only. Not available with SWP or SWPM control options.
7 Must specify group and zone information at time or order. See www.hubbelllighting.com/products/sitesync for further details.
8 Specify time delay; dimming level and mounting height

FAMILY

LNC4 Large 
Litepak 
Wallpack

NUMBER 
OF LEDS

36L 36LED

44L 44LED

CCT

3K 3000K

4K 4000K

5K 5000K

DRIVE   
CURRENT

035 350mA

065 650mA

1050 1050mA

IES             
DISTRIBUTION

2 Type II

3 Type III

4 Type IV

OPTIONS

    F1 Fusing (must 
specify voltage 
per footnote)

CS Frosted acrylic 
diffuser

CSU2 Frosted acrylic 
diffuser required 
for inverted 
fixture instal-
lations (Factory 
install only)

E1,6 Integral battery 
backup rated for 
0°C. 

EH1,6 Integral battery 
backup with 
heater rated for 
-30°C. 

VOLTAGE

U 120V-277V

1 120V1

2 208V1

3 240V1

4 277V1

5 480V1

F 347V1

FINISH

DB Bronze

BL Black

WH White

GR Gray

PS Platinum

FG Forest 
Green

RD Red

CC Custom 
Color

CONTROL OPTIONS

 PCU Universal   
Button PC

7PR5 NEMA 7-Pin 
twistlock 
receptacle

SCP3,4 Programmable 
occupancy 
sensor

SWP1,7 SiteSync 
wireless pre-
commisioned 

SWPM1,4,7,8 SiteSync 
wireless pre-
commisioned 
w/ occupancy 
sensor

ORDERING INFORMATIONSTOCK      

MADE-TO-ORDER

Large LED Wallpack – Zero Uplight

L
E

D
 W

A
L

L
PA

C
K

S 

*3000K and warmer CCTs only

Optional Motion Sensor

189

SPEC SCP/SCO & SWPM     
MOUNT HEIGHT

-8F Up to 8ft mount height

-20F Up to 20ft mount height

pbadger
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PLYMOUTH REIT 

56 MILLIKEN STREET, PORTLAND, MAINE 

 

TAB 7 - CONSTRUCTION MANAGEMENT PLAN NARRATIVE 

 

Construction Management Principles 

This Construction Management Plan depicts the overall planning, coordination and control of 

construction activities related to the new 72,000 square foot warehouse facility and related site 

construction located at 56 Milliken Street in Portland, Maine.  The goal of this Construction 

Management Plan is to support a safe construction site and protect public safety.  Impacts of the 

proposed construction activities shall be minimized in their duration and magnitude to the 

surrounding area.   

 

Development Review of Construction Management Plan 

This Construction Management Plan shall be reviewed and approved by the City of Portland 

Planning Authority and the Portland Department of Public Works. 

 

Performance Guarantees, Inspection Fees, Preconstruction Meeting, and Permits 

Prior to the start of construction, the contractor and the applicant shall provide the City of Portland 

performance guarantees as stated in the Planning Authority approval and shall meet the 

requirements of Section 15-530, Development Review Fees and Post Approval Requirements 

and Section 14-532, General Requirements and Enforcement of Portland’s Land Use Code. 

 

A preconstruction meeting shall be coordinated by the contractor with the City of Portland staff to 

review this Construction Management Plan, approval requirements and to establish 

communication contacts for the contractor and the owner. 

 

Contractor shall obtain a Street Opening Permit from the City of Portland prior to the start of any 

construction in Riverside Industrial Parkway or Milliken Street. 

 

Blasting is not anticipated for this site and building construction.  If ledge is encountered during 

construction and blasting is necessary, then the contractor shall prepare a blasting plan in 

accordance with the City of Portland Technical Manual and applicable State and Federal 

regulations. 

 

Contractor shall employ the best practices, as applicable, of Chapter 33 Safeguards during 

Construction, from the 2009 International Building Code. 

 

Construction Schedule 

Contractor shall submit a construction schedule to the City of Portland at the preconstruction 

meeting.  Hours of construction shall occur in Monday through Friday between 7:00 am and 7:00 

pm.  If a construction activity is required to be conducted outside these hours, then the contractor 

shall notify the City and provide a written explanation of the activity and state the reasons for work 
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outside the allowable window.  The contractor shall receive written approval from the City prior to 

construction activities outside the allowable window.  Exception shall be made for an emergency 

activity necessary by an unforeseen event. 

 

Contractor to submit a Fire Safety Program at the preconstruction meeting.  The Fire Safety 

Program shall include: 

◆ Good Housekeeping 

◆ On-site security 

◆ Installation of new fire protection systems as construction progresses 

◆ Preservation of existing systems during demolition 

◆ Organization and training of an on-site fire brigade 

◆ Development of a pre-fire plan with the local fire department 

◆ Rapid communication 
◆ Protection of existing structures and equipment from exposure fires resulting from 

construction, alteration, and demolition operations 
 

Contractor shall provide temporary lighting where necessary.  Temporary lighting shall be full cut-

off fixtures. 

 

Security and Public Safety 

Refer to the Construction Management Site Plan for temporary construction fencing to separate 

pedestrian and vehicle circulation form the construction site. 

 

Construction Permitting and Traffic Control 

Construction Activity in Public Streets: Construction activity in the public right-of- way is controlled 

by Chapter 25 Article VII of the City Code of Ordinances. Required licenses and permits, 

restrictions on activity, and fees & area are outlined in that Chapter. Rules and Regulations for 

Excavation Activity are available through the Street Opening Clerk at the Department of Public 

Works. At no time can construction activity including delivery vehicles close or block streets or 

affect public safety access without prior notice and approval of the Department of Public Works. 

 

Construction traffic shall be restricted to the new access driveway during construction.  Contractor 

to maintain adequate access during construction for emergency vehicles to the site. 

 

Site Management Controls 

Contractor to implement Site Management Controls as outlined below: 

1. Regular trash and debris removal at the end of each work day.  Contractor shall not allow 

construction debris to migrate from the site into neighboring sites or onto public ways. 

2. Contractor shall maintain a construction entrance/exist for all construction vehicles and shall 
provide street sweeping on adjacent public ways. 

3. Dust controls- The construction shall comply with Portland’s requirements under 
Section 25-129 on Noise, dust and debris  

4. Noise: The construction shall comply with Portland’s requirements under Section 17- 18 of 
the City Code and Section 25-129 on Noise, dust and debris. 

5. Rodent Control will be provided, if applicable, by a professional exterminator and 
consistent with Chapter 22 of the City Code. 
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6. Snow Removal: Pursuant to Section 25-173 Contractors to ensure a safe means of 
travel within the work zone. 

 

Erosion Control and Preservation of Trees 

Contractor shall install all erosion and sedimentation controls as depicted on the approved erosion 

and sedimentation control plan prior to the pre-construction meeting for inspection by the City. 

The contractor shall regularly inspect the control measures, no less than weekly and after 

significant storm events, and maintain any installed temporary or permanent stormwater 

management systems in working order. The contractor shall document all inspection activities 

and corrective actions and be prepared to provide these documents for inspection by the City, 

Maine Department of Environmental Protection or the U.S. Environmental Protection Agency 

upon request. 

 

Contractor shall maintain all tree and landscaping preservation measures as depicted on the site 

plan within the area of construction. 

 

The storage of materials shall not be located under/near trees. 

 

Construction Staging Area 

Construction staging shall be the area in front of the proposed building as shown on the 

Construction Management Site Plan.  All construction deliveries shall be by the new access drive 

from Riverside Industrial Parkway.  Contractor shall Identify any offsite staging, storage or delivery 

truck holding areas at the preconstruction meeting. 

 

Parking During Construction 

Parking of construction vehicles and construction employee shall be located on site as shown on 

the Construction Management Site Plan. 

 

Special Measures as Necessary 

No special measures are foreseen at this time. 
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