
 
 
 
 
 
 

 
Town of Brunswick, Maine 

 

STAFF REVIEW COMMITTEE 
85 Union Street 

Brunswick, ME 04011 
 

 

 
 

 

This agenda is mailed to owners of property within 200 feet of proposed development sites. In cases where 
Committee action is pending this agenda serves as notice of same. In cases where the Committee's role is to advise 
the Planning Board, this agenda is mailed as a courtesy along with notice of the Planning Board meeting.  The Staff 
Review Committee meeting is open to the public. All are invited to attend and participate.   For further information 
call the Brunswick Department of Planning and Development (725-6660).         

 

STAFF REVIEW COMMITTEE AGENDA 
BRUNSWICK TOWN HALL 

85 UNION STREET  
ROOM 206 

Wednesday, February 12, 2020, 10:00 A.M.   
 
 

1. Case #19-039 Bowdoin College Barry Mills Hall & The Center for Arctic Studies: The Staff 
Review Committee will review and make a recommendation to the Planning Board on a Final Plan 
Major Development Review application submitted by Sebago Technics on behalf of Bowdoin 
College to construct two (2) new academic buildings with 44,515 square feet of floor area and 
reconfigure the adjacent parking lot.. The subject lot (Map U35, Lot A) is within the GC1 (Growth 
College 1) Zoning District and the APO3 (Aquifer Protection Overlay 3) District.   
 

2. Case #20-003 Mechanic Savings Bank: The Staff Review Committee will review and take action 
on a Sketch/Final Plan Minor Development Review application submitted by Sitelines, PA on 
behalf of Priority One, LLC to construct a 2,965 square foot bank with drive-thru at 21 Gurnet Road. 
The subject lot (Map CC1, Lot 30) is within the GM4 (Growth Mixed Use 4) Zoning District and 
contains the SPO-RP (Shoreland Protection Overlay – Resource Protection Subdistrict). 
 

3. Case #20-004 Hinton Recreational Dock, 98 Toads Landing: The Staff Review Committee will 
review and make a recommendation to the Planning Board on a Sketch/Final Plan Major 
Development Review application submitted by Atlantic Environmental on behalf of Gregory and 
Sally Hinton to install a permanent pier and seasonal ramp and float to access coastal wetlands at 98 
Toads Landing Rd. The subject lot (Map 36, Lot 28) is within the RP1 (Rural Protection 1) Zoning 
District and contains the following overlays: RPSMO (Rural Protection Stormwater 
Management Overlay); SPO-RP (Shoreland Protection Overlay – Resource Protection 
Subdistrict); and the FPO (Flood Protection Overlay). 

 
4. Case #20-008 Marijuana Store, 4 Business Parkway: The Staff Review Committee will review 

and make a recommendation to the Planning Board on a Sketch Plan Major Development Review 
application submitted by Sitelines, PA on behalf of GJoris LLC to construct a 3,100 square foot 
Marijuana Store at 4 Business Parkway. The subject lot (Map 17, Lot 66) is within the GI (Growth 
Industrial) Zoning District. 

 
Over  



 
5. Case #20-009 Marijuana Cultivation Facility, 43 Bibber Parkway: The Staff Review Committee 

will review and make a recommendation to the Planning Board on a Sketch Plan Major 
Development Review application submitted by Sitelines, PA on behalf of Bibber Properties LLC for 
a Marijuana Cultivation Facility. The subject lot (Map 17, Lot 59) is within the GI (Growth 
Industrial) Zoning District and contains the following overlays: SPO-SP (Shoreland Protection 
Overlay – Stream Protection Subdistrict and the SPO-RP (Shoreland Protection Overlay – 
Resource Protection Subdistrict). 

 
6. Other Business 
 
7. Adjourn  
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January 20, 2020 
11001-12 
 
 
Department of Planning and Development 
Town of Brunswick 
85 Union Street 
Brunswick, ME 04011 
 
 
Request for Development Review Submittal 
Barry Mills Hall & The Center for Arctic Studies, Bowdoin College; Brunswick, ME 
 
Dear Mr. Woolston; 
 
On behalf of Bowdoin College, Sebago Technics, Inc. is requesting a Development Review with 
the Planning Board.  Enclosed are schematic drawings and supporting materials for the 
proposed buildings and site improvements associated with the Barry Mills Hall and the Center 
for Arctic Studies facilities.   
 
Project Description: The development site is a portion of the Bowdoin campus located near the 
intersection of Sills Drive and College Street on Lot U-35A (Brunswick Tax Map) and is currently 
developed as a parking lot.  The site has frontage along Sills Drive and College Street with the 
main site access being proposed from the general vicinity of the existing lot access on Sills 
Drive.  The existing access will be moved slightly north to accommodate the proposed site 
design.  The project proposes the construction of two new academic buildings and associated 
parking.  As part of the redevelopment of the site, the existing parking lot will be redesigned to 
accommodate the proposed two buildings.  The buildings will be connected via a shared 
basement. Mills Hall is planned to include one 60-person cinema classroom, four 24 – 60 seat 
flexible classrooms, twelve faculty offices, huddle spaces for faculty and student collaboration, 
and a catering prep and large meeting space with a 300-person seating capacity. The Center for 
Arctic Studies building will include: a new home for the Peary-MacMillan Arctic Museum, which 
will be relocated from its existing location in Hubbard Hall; an archeology research lab; an 
archeology teaching lab; a classroom; and offices for museum staff.  The two buildings will be a 
total of approximately 44,515 s.f. with Mill’s Hall having an approximate 11,845 s.f. footprint 
and the Center for Arctic Studies a 4,368 s.f. footprint.  The proposed buildings will fully 
conform to all town zoning height, size, and setback requirements. Please see the table on the 
accompanying site plan for more detailed dimensional standards.   
 
Traffic/Parking:  The site is already developed as a parking lot and the proposed development 
will not result in an increase in the overall student or faculty population.  Therefore, the 
proposed project is not expected to cause an increase in vehicular traffic to the area or a 
change in traffic patterns.  The total number of parking spaces at the site will be reduced from 
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136 spaces to 57 spaces, which is a net reduction of 79 parking spaces. As a result, it is 
anticipated that there will be a decrease in traffic volumes entering and exiting the site.  The 
loss of the 79 spaces in the Dayton lot will be off-set by the expansion of the Coffin Street Lot 
(82 new spaces).  Any required additional parking associated with the increase in building area 
can be accommodated by other parking lots on campus that have excess capacity.  The parking 
table provided on the site plan identifies the record surplus of parking inventory. We have 
included a traffic impact statement memo with this submittal.    
 
As discussed in our sketch plan meeting, we are requesting a waiver in regards to the size of the 
proposed parking aisle and parking spaces.  We are requesting a reduction in the standard 
parking aisle space from 26’ to 24’ and a reduction of the standard parking space size of 18’5” 
to 18’.  Additionally, the applicant wishes to request a waiver of the opaque landscape buffer 
standard.   
 
Lighting:  Lighting for the project will be Town preferred LED Color 3K and will not adversely 
impact road safety or adjacent properties.  Lighting has been designed to not encroach on 
surrounding properties. Light placement along pathways and within the parking area has been 
designed to be sufficient for safety without being invasive and resulting in disabling glare. 
Please see the lighting information included with this submittal for additional information.  
 
Solid waste: As discussed in our sketch plan meeting, we are requesting a waiver from the 
ordinance provisions regarding the solid waste impact fee. The proposed redevelopment of this 
site is not anticipated to generate a significant increase in solid waste. While the new academic 
buildings will create some new space on campus, that space will be utilized to house existing 
programs. There is no proposed increase in the student or faculty population utilizing the 
spaces. All solid waste generated at the buildings will be hauled and disposed of by a private 
contractor, at no burden to Town services. 
 
Landscaping:  The proposed project has been designed to preserve existing vegetation in as 
much as is practical.  Tree preservation areas have been provided along College Street and Sills 
Drive.  Additional plantings are proposed within the parking area, around the generator, and 
throughout the site.  Bike racks have been placed at the College Street entrance of the Mills 
Hall and along the northwest side of the Center for Arctic Studies facing Smith Union.  The 
applicant is sensitive to the tree removal in the area and has proposed to replace trees 
removed at a ratio of 1:1.25, a table depicting the trees anticipated to be removed and the 
number of proposed replanted trees has been added to the site plan.  We believe this will allow 
for greater diversity in the future wooded buffer area and will provide better screening and 
understory development for this site. 
 
As discussed in our sketch plan meeting, we are requesting waivers for opaque screening for 
the parking lot. The project will provide landscaping to buffer the parking area, however as the 
project does not face residential properties and for safety and visibility considerations, we are 
requesting flexibility to provide aesthetically pleasing landscape buffering without the height or 
opacity requirements. Please see the landscaping plans included with this submittal. 
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We look forward to meeting with the Town to present the project for Development Review.  
We have attached the following documentation in support of the Development Review request: 
 

• Ten copies of the Development Review Application and associated submittal materials 

• Five copies of the Stormwater Report  

• One full size set and eight 11 x 17 sets of the project plans. 

• Application fee $5,341.80 & Public Hearing fee $250.00 

• CD of submittal materials 

 
We appreciate your attention to this project and we look forward to its successful completion.  
Please contact me if you have any questions or require additional information. 
 
Sincerely, 
 
SEBAGO TECHNICS, INC. 

 
 
Kylie S. Mason, RLA, LEED-AP 
Maine Licensed Landscape Architect 
Vice President, Project Delivery 
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DEVELOPMENT REVIEW 
APPLICATION 

1. Development Review application type (refer to Appendix D):

Minor Development Review  

Major Development Review: Sketch Plan 

Major Development Review: Final Plan 

Major Development Review: Streamlined Final Plan 

2. Project Name:____________________________________________________

3. Project Applicant
Name:   ________________________________________ 
Address:   ________________________________________ 

________________________________________ 
Phone Number: ________________________________________ 
Email:    ________________________________________ 

4. Project Owner (if different than applicant)
Name:   ________________________________________ 
Address:   ________________________________________ 

________________________________________ 
Phone Number: ________________________________________ 
Email:    ________________________________________ 

5. Authorized Representative
Name:    ________________________________________ 
Address:  ________________________________________ 

________________________________________ 
Phone Number: ________________________________________ 
Email:    ________________________________________ 

6. List of Design Consultants.  Indicate the registration number, address and phone number,
email for any additional project engineers, surveyors, architects, landscape architects or
planners:

1. ___________________________________________________________

2. ___________________________________________________________

3. ___________________________________________________________

7. Physical location of property: ________________________________________

8. Lot Size: _________________________________________________________

9. Zoning District: ____________________________________________________



10. Overlay Zoning District(s): ___________________________________________

11. Indicate the interest of the applicant in the property and abutting property.  For example, is
the applicant the owner of the property and abutting property?  If not, who owns the
property subject to this application?
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

12. Assessor’s Tax Map ____________ Lot Number _________________ of subject property.

13. Brief description of proposed use/subdivision: _____________________________________

______________________________________________________________________________________ 

______________________________________________________________________________________ 

14. Describe specific physical improvements to be done: ________________________________

 ______________________________________________________________________________ 

 ______________________________________________________________________________ 

Owner Signature:  

____________________________________________________________________ 

Applicant Signature (if different):   

____________________________________________________________________ 

DEVELOPMENT REVIEW APPLICATION REQUIREMENTS 

The submission requirements contained in Appendix D of the Brunswick Zoning Ordinance 
(attached in checklist format for each application category) shall apply to all Minor 
Development, Major Development, and Streamlined Major Development Review unless a 
waiver is granted.   Proposed development applications shall be submitted to the Director of 
Planning and Development.  

For each item listed in Appendix D the applicant shall either submit the requested information 
or request a waiver from the information requirement pursuant to Subsection 5.2.9.M of the 
Zoning Ordinance. 

rgabryszewski
Stamp



REQUIREMENTS FOR FINAL PLAN, STREAMLINED REVIEW & 
MINOR REVIEW APPLICATION SUBMITTAL 
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General 

Application form and fee
Name of development
Existing zoning district and overlay designations
Location map 
Names of current owner(s) of subject parcel and abutting parcels
Names of engineer and surveyor; and professional registration numbers of those 
who prepared the plan 
Location of features, natural and artificial, such as water bodies, wetlands, streams, 
important habitats, vegetation, railroads, ditches and buildings 
Documentation of Right, Title and Interest
Drafts of legal documents appropriate to the application, including: deeds, 
easements, conservation easements, deed restrictions or covenants, 
home/property owners association declarations and by‐laws, and such other 
agreements or documents as are necessary to show the manner in which common 
areas will be owned, maintained, and protected 
Draft performance guarantee or conditional agreement

Survey, 
Topography, 
& Existing 
Conditions 

Scale, date, north point, and area
A survey submitted (stamped for final plan submittal) by a professional surveyor 
with a current license by the State of Maine Board of Licensure for Professional 
Surveyors 
Boundaries of all lots and tracts with accurate distances and bearings, locations of 
all permanent monuments property identified as existing or proposed 
Existing easements associated with the development
Location of existing utilities; water, sewer, electrical lines, and profiles of 
underground facilities 

Survey, 
Topography, 
& Existing 
Conditions 

Existing location, size, profile and cross section of sanitary sewers; description, plan 
and location of other means of sewage disposal with evidence of soil suitability 
Topography with contour intervals of not more than two (2) feet
A Medium Intensity Soil Survey, available from the Cumberland County Soil and 
water Conservation District,.  The Planning Board may require a Class A (high 
intensity) Soil Survey, prepared in accordance with the standards of the Maine 
Association of Professional Soil Scientists, if issues of water quality, wetlands or 
other natural constraints are noted. 
Existing locations of sidewalks
A delineation of wetlands, floodplains, important habitats, and other 
environmentally sensitive areas 
Approximate locations of dedicated public open space, areas protected by 
conservation easements and recreation areas 

X
X
X
X
X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

NA

NA



REQUIREMENTS FOR FINAL PLAN, STREAMLINED REVIEW & 
MINOR REVIEW APPLICATION SUBMITTAL 
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M
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Infrastructure 
‐ Proposed 

Name, location, width of paving and rights‐of‐way, profile, cross‐section 
dimensions, curve radii of existing and proposed streets; profiles of center‐lines of 
proposed streets, at a horizontal scale of one (1) inch = 50 feet and vertical scale of 
one (1) = five (5) feet, with all evaluations referred to in U.S.G.S. datum 

Proposed easements associated with the development
Kind, location, profile and cross‐section of all proposed drainage facilities, both 
within and connections to the proposed development, and a storm‐water 
management plan in accordance with Section  
Location of proposed utilities; water, sewer, electrical lines, and profiles of 
underground facilities. Tentative locations of private wells.  
Proposed location, size, profile and cross section of sanitary sewers; description, 
plan and location of other means of sewage disposal with evidence of soil 
suitability 
Proposed locations, widths and profiles of sidewalks
Locations and dimensions of proposed vehicular and bicycle parking areas, 
including proposed shared parking arrangement if applicable. 

Infrastructure 
‐ Proposed 

Grading, erosion control, and landscaping plan; proposed finished grades, slopes, 
swells, and ground cover or other means of stabilization 
Storm water management plan for the proposed project prepared by a 
professional engineer 
The size and proposed location of water supply and sewage disposal systems 
Where a septic system is to be used, evidence of soil suitability
A statement from the General Manager of the Brunswick Sewer District as to 
conditions under which the Sewer District will provide public sewer and approval of 
the proposed sanitary sewer infrastructure 
A statement from the Fire Chief recommending the number, size and location of 
hydrants, available pressure levels, road layout and street and project name, and 
any other fire protection measures to be taken  
A statement from the General Manager of the Brunswick and Topsham Water 
District as to conditions under which public water will be provided and approval of 
the proposed water distribution infrastructure 

Proposed 
Development 

Plan 

Lighting plan showing details of all proposed lighting and the location of that 
lighting in relation to the site  
Reference to special conditions stipulated by the Review Authority 
Proposed ownership and approximate location and dimensions of open spaces for 
conservation and recreation. Dedicated public open specs, areas protected by 
conservation easements, and existing and proposed open spaces or recreation 
areas and potential connectivity to adjoining open space. 
When applicable, a table indicating the maximum number of lots permitted based 
upon the applicable dimensional requirements, the number of lots proposed, and 
the number of lots permitted to be further subdivided. 
Building envelopes showing acceptable locations for principal and accessory 
structures, setbacks and impervious coverage 

X

X

X

X

X

X

X

X

X

X
NA

X

X

X

X

NA

X

NA

X



REQUIREMENTS FOR FINAL PLAN, STREAMLINED REVIEW & 
MINOR REVIEW APPLICATION SUBMITTAL 
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M
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Proposed 
Development 

Plan 

Disclosure of any required permits  or, if a permit has already been granted, a copy 
of that permit  
A statement from the General Manager of the Brunswick and Topsham Water 
District regarding the proposed development if located within an Aquifer 
Protection Zone 
A plan of all new construction, expansion and/or redevelopment of existing 
facilities, including type, size, footprint, floor layout, setback, elevation of first floor 
slab, storage and loading areas 
An elevation view of all sides of each building proposed indicating height, color, 
bulk, surface treatment, signage and other features as may be required by specific 
design standards 
A circulation plan describing all pedestrian and vehicle traffic flow on surrounding 
road systems 
A site landscaping plan indicating grade change, vegetation to be preserved, new 
plantings used to stabilize areas of cut and fill, screening, the size, locations and 
purpose and type of vegetation  
Number of lots if a subdivision
A plan showing all ten (10) inch caliper trees to be removed as a result of the 
development proposal 
All applicable materials necessary for the Review Authority to review the proposal 
in accordance with the criteria of Chapter 5. 
Any additional studies required by the Review Authority

X

X

X

X

X

X

NA
X

X

NA
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Exhibit 1 
 

Location Map 



Bowdoin Arc�c Center
Sills Drive

Brunswick, ME

PROJECT SITE

SCALE:

DATE: 08/15/2019
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Barry Mills Hall and Center for Artic Studies
Brunswick, ME
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Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.
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Abutters 

 



BARTLETT, FREDERICK S
10 HARPSWELL PL
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

BOWDOIN COLLEGE
5600 COLLEGE STATION
BRUNSWICK, ME  04011

HERRERA, GUILLERMO & JERA
45 HARPSWELL RD
BRUNSWICK, ME  04011

PETERSON, BIRGITTA
8 HARPSWELL PL
BRUNSWICK, ME  04011

PINE GROVE CEMETERY
PINE STREET
BRUNSWICK, ME  04011

POLAR BEAR PROPERTIES LLC
12 CHESTER ROAD
MONTCLAIR, NJ  07043
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Exhibit 3 
 

Right, Title, and Interest 

 



Exhibit 3 - Title, Right or Interest 
 
The subject site is within the 34-acre main campus area of Bowdoin College and is owned by Bowdoin 
College.  The subject site area is part of a parcel that is described in a deed found in the Cumberland 
County Registry of Deed in book 181, page 455.  It is also part of a parcel shown in the Town Assessor’s 
database as parcel U35-A.  Please see this Exhibit for a copy of the deed.   
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Exhibit 4 
 

Financial Capacity/Draft Performance Guarantees 

 



Exhibit 4 – Financial Capacity/Draft Performance Guarantees 
 

 
Please see this Exhibit for a letter dated August 20, 2019 from Matthew Orlando, Senior Vice President 
for Finance and Administration & Treasurer which illustrates the applicant’s financial capacity. 

 

Draft performance guarantees will be forwarded under separate cover. 
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Exhibit 5 
 

Disclosure of Required Permits 

 

 



Exhibit 5 – Disclosure of Required Permits 
 
A Site Location of Development application has been submitted to the Maine Department of 
Environmental Protection for their review.   
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Exhibit 6 
 

Stormwater Management 
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Exhibit 7 
 

Water & Sewer 

 

 



Exhibit 6 – Stormwater 
 

The stormwater report has been submitted under separate cover. 

 

 

 

  



 

   
 

   
 

Alan J. Frasier, PE 

General Manager 

 
Craig W. Douglas, PE 

Assistant General Manager 

 
T.C. Schofield, PE 

District Engineer 

PO Box 489 

Topsham, Maine 04086 

Telephone (207) 729-9956 

Fax (207) 725-6470 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
QUALITY AND RELIABILITY SINCE 1903 

 

 

Daniel O. Knowles, CPA 

Director of Finance and 

Data Management Systems 

 
Joshua S. Cobb, PE 

Director of Operations 

 
October 23, 2019 
 
Paul Ostrowski, PE 
Senior Project Engineer 
Sebago Technics, Inc. 
75 John Roberts Road, Suite 4A 
South Portland, ME 04106 
 
Transmitted Via email: postrowski@sebagotechnics.com 
 
RE: Bowdoin College, Barry Mills Hall and Center for Artic Studies 
 
Dear Mr. Ostrowski: 
 
This letter is to inform you that the District has the ability to serve the referenced project and will provide 
service in accordance with Maine Public Utilities Commission and Brunswick & Topsham Water District 
Rules and Regulations. 
 
The District requires the customer or its authorized agent to make application for all new service and 
meter installation requests. An application form can be found on our website www.btwater.org.  
 
Feel free to contact me if you have any questions.     
 
Yours truly, 

 
T.C. Schofield, PE 
District Engineer 
 
 
 
 
 
 
 



 BRUNSWICK SEWER DISTRICT brunswicksewer.org
 10 PINE TREE ROAD facebook.com/brunswicksewer 
 BRUNSWICK, ME 04011 info@brunswicksewer.org 
  (207) 729-0148 

 
July 10, 2019 
 
Matthew Orr, EI 
Sebago Technics 
75 John Roberts Road, Suite 4A 
South Portland, ME 04106 
 
RE: Bowdoin College Barry Mills Hall and Center for Artic Studies, Brunswick, ME 
 
Dear Matthew, 
 
This letter is in response to your request for a willingness and capacity to serve letter regarding 
the construction of Barry Mills Hall and Center for Artic Studies at Bowdoin College in 
Brunswick, Maine. I have reviewed the material provided and conclude that the Brunswick 
Sewer District (BSD) has both the willingness and capacity to serve the proposed project. 
 
The project will be subject to the District’s entrance charge program. Prior to connecting to the 
sewer system, an entrance permit must be secured, and the entrance charge paid. Based on 
the information you provided and the past flow of similar facility, the proposed construction will 
have an average daily flow (ADF) of 1,911 gallons. The entrance charge (fee) for the connection 
of the project will be $22,331.40 (1,911/175x$2,045). For more information on the entrance 
charge program, visit http://www.brunswicksewer.org/ecp.html. The online entrance permit is 
available at http://www.brunswicksewer.org/iwt.html. 
 
The following conditions apply to construction: 
 

1. All sewer-related construction will be performed to District standards. 
2. All sewer construction will comply with provisions of the Maine Plumbing Code. 
3. Design and construction of project sanitary sewers will exclude all non-sanitary ground, 

surface, foundation drain, floor drain, sump pump, and roof drain waters. 
4. Horizontal clearance between utility infrastructures will be sufficient to allow future 

utility maintenance operations without disturbance to adjacent utility infrastructure. 
 

If you have any questions or need additional information, please do not hesitate to contact me. 
 
Sincerely, 

 
 
Robert A. Pontau Jr., PE 
Assistant General Manager 

http://www.brunswicksewer.org/ecp.html
http://www.brunswicksewer.org/iwt.html.
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Exhibit 8 
 

Statement from Fire Chief 

 



Exhibit 8 – Statement from the Fire Chief 
 
The applicant is in contact with the Fire Chief.  All correspondence with the Fire Chief will be forward 
under separate cover.   
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Exhibit 9 
 

Property Development Standards 



Exhibit 9 – Property Development Standards 
 

Chapter 4 – Property Development Standards 

4.1 Applicability of Property Development Standards 

The proposed development is in compliance with the applicable standards set forth in Chapter 4 
of the Town of Brunswick Zoning Ordinance.   

4.2 Dimensional and Density Standards 

The proposed project site is located in the Growth College 1 (GC1) Zone.   Dimensional information 
demonstrating compliance with the district standards is provided in the table on the Overall Site 
Plan, Sheet C3.1 of the attached plan set. 

4.3 Natural and Historic Areas 

4.3.1 Mapping of Natural and Historic Areas Requirements 

There are no designated natural areas on the subject site.  Initial review of the site by the Maine 
Historic Preservation Commission (MHPC) found no historic properties (Exhibit 10).  Additional 
review by MHPC found that there is one building, the Dudley Coe Building, located within the 
project area that is listed on the National Registry of Historic Places as part of the Federal Street 
Historic District.  This building is to be removed as part of the project.  Per the request of the 
MHPC, STI is in the process of documenting the interior and exterior of the building as per the 
MHPC requirements of documentation.   

The proposed project site does not include any active farmland and there are no wetlands on site.   

4.3.2 Pollution 

The proposed project will not result in the generation of undue water or air pollution.  As detailed 
in the attached Stormwater Management report (Exhibit 6), the project meets the criteria of 
Chapter 500 for stormwater management.  The project will be served by the public sewer system.   

4.3.3 Protection of Natural Vegetation 

The proposed project involves redevelopment of a previously developed site.   The preservation 
of natural features has been maintained to the greatest extent possible within the proposed site 
design.  The existing trees along College Road and Sills Drive have been incorporated into the 
landscape design when possible.  Those trees that needed to be removed are proposed to be 
replaced in such a way to either meet or exceed the town requirements.  Please see the Landscape 
plan (sheet L2.1) for more detailed information on the proposed improvements to the parcel. 

4.3.4 Protection of Significant Plant and Animal Habitat 

The proposed development will not have an undue adverse effect on important plant and animal 
habitats.  No significant plant or animal habitats were identified on the subject site.  The proposed 
project involves the redevelopment of a previously developed site.  The project is not in a Wildlife 



Protection Overlay District.  Please see Exhibit 10 for correspondence with the Maine Natural 
Areas Program.    

4.3.5 Steep Slopes 

The proposed development site does not contain 5000 or more contiguous feet of slopes 
exceeding 25 percent.  Topographical Site plans are included on sheets C.1 and C1.2 of the 
attached plan set. 

4.3.6 Erosion and Sedimentation 

The proposed development and site improvements will be constructed in accordance with the 
Maine Department of Environmental Protection’s Best Management Practices.  Please see the 
plan set for the Erosion Control plan (sheet C6.1). 

4.3.7 Groundwater 

The proposed project will not result in an adverse effect to the quality or quantity of ground water.  
There is no proposed groundwater extraction associated with this project.  Please see Exhibit 6 
and the plan set for the Stormwater Management plan. 

4.3.8 Surface Waters, Wetlands, and Marine Resources 

The proposed project will not result in an adverse impact to surface waters, wetlands, and marine 
resources.  Please see Exhibit 6 and the plan set for the Stormwater Management plan.   

4.3.9 Historic and Archeological Resources 

A review request was submitted to the Maine Historic Preservation Commission (MHPC) on 
August 28, 2019 detailing the proposed project and removal of the Dudley Coe building as part of 
the project.  Initial review of the site by the MHPC found no historic or archeological resources 
within the project area (Exhibit 10).  While the project was in the process of being reviewed by 
the Maine Department of Environmental protection, MHPC requested, given the Coe building is 
listed on the National Registry of Historic Places as part of the Federal Street Historic District, that 
the building be documented. Per this request, Bowdoin is in the process of having the interior and 
exterior of the building documented as per the Commission’s outlined requirements of 
documentation.   

4.4 Flood Hazard Areas 

The proposed project is not in a Flood Hazard Zone.  Please see Exhibit 11 for a copy of the FEMA 
Flood Insurance Rate Map. 

4.5 Basic and Municipal Services 

 4.5.1 Sewage Disposal 

The proposed project will utilize public sewer.  It is estimated that the proposed 
facilities will generate wastewater as follows: 

 The Center for Arctic Studies (calculated as a visitor center) – 411 gpd 
 (75 visitors x 5 gpd per visitor) + (3 employees x 12 gpd per employee) = 411 gpd 



 
 Barry Mills Hall (calculated as an auditorium) – 1500 gpd 
 300 seats x 5 gpd per seat = 1500 gpd 
 
 Total approximate usage: 1911 gpd 
 
Please see Exhibit 7 for a letter dated July 10, 2019 confirming sewer capacity from the 
Brunswick Sewer District.  

 4.5.2 Water Supply and Quality 

The proposed project will utilize public water.  It is estimated that the proposed facilities will 
require approximately 1911 gpd of water, as follows: 

 The Center for Arctic Studies (calculated as a visitor center) – 411 gpd 
 (75 visitors x 5 gpd per visitor) + (3 employees x 12 gpd per employee) = 411 gpd 
 
 Barry Mills Hall (calculated as an auditorium) – 1500 gpd 
 300 seats x 5 gpd per seat = 1500 gpd 
 
 Total approximate usage: 1911 gpd 

 

Please see Exhibit 7 for a letter dated October 23, 2019 confirming that The Brunswick & Topsham 
Water District has the ability to serve the site.   

 

 4.5.3 Solid Waste Disposal 

As discussed at the Sketch Plan review, the applicant requests a waiver from the ordinance 
provisions regarding the solid waste impact fee. The proposed redevelopment of this site is not 
anticipated to generate a significant increase in solid waste. While the new academic buildings 
will create some new space on campus, that space will be utilized to house existing programs. 
There is no proposed increase in the student or faculty population utilizing the spaces. All solid 
waste generated at the buildings will be hauled and disposed of by a private contractor at no 
burden to Town services. 
  
4.5.4 Stormwater Management 

A Stormwater Management report has been prepared and provided to the Town (under separate 
cover) to address the potential impacts associated with the proposed modification in stormwater 
runoff characteristics associated with this project. 

 

4.6 Landscaping Requirements 

 4.6.1 General Standard 

The proposed project involves redevelopment of a previously developed site.   The preservation 
of natural features has been maintained to the greatest extent possible within the proposed site 



design. Please see the Landscape plans (Sheets L1.0 – L8.0) for more detailed information on the 
proposed improvements to the parcel. 

 

4.6.2 Landscaping 

Detailed information on landscaping and planting plans, including numbers and varieties of 
species, is included on the Landscape and Planting plans (Sheets L2.1, L5.0, L5.1, and L5.2) of the 
attached plan set. 

4.6.3 Street Trees 

Existing trees have been preserved in the proposed design to the greatest extent possible.  Please 
see the Tree Protection and Landscape plan (Sheets L1.0, L2.0, and L2.1) for more detailed 
information. 

4.6.4 Buffers 

Tree preservation areas along College Road Sills Drive and have been incorporated into the 
landscape design.  Please see the Tree Protection plan (Sheet L1.0) for more detailed information 
on the proposed improvements to the parcel. 

4.6.5 Parking Lot and Entrance Landscaping 

Please see the Landscape and Planting plans (Sheets L2.1 and L5.0) for detailed information on 
the parking lot and entrance landscaping. Additional information regarding parking lot 
landscaping is included in Section 4.9.3. 

 
4.6.6 Landscaping Maintenance 

The proposed landscaping will be maintained by Bowdoin College and will be in compliance to 
Subsection 4.15.2 

4.7 Residential Recreation Requirements 

Not applicable – no new dwelling units are proposed with this project.  

4.8 Circulation and Access 

The proposed project will not result in unreasonable congestion or unsafe conditions on highways 
or public roads.  The project involves the redevelopment of a site with an existing parking lot and 
access drive on Sills Drive.   The existing access driveway will be modified but there are no new 
access points or new streets proposed for the project.  The proposed development will not result 
in an increase in the overall student or faculty population and therefore, is not expected to cause 
an increase in vehicular traffic to the area or a change in traffic patterns.  As there will be a net 
decrease of parking spaces at the site it is anticipated that there will be a decrease in traffic 
volumes entering and exiting the site. Please see The Traffic Impact Statement included as part of 
Exhibit 12. 



 

 

4.9 Parking and Loading 

 4.9.1 Minimum and Maximum Vehicle Parking Requirements 
 
The proposed redevelopment will result in the total number of parking spaces at the site being 
reduced from 136 spaces to 57 spaces, which is a net reduction of 79 parking spaces.  The loss of 
the 79 spaces in the proposed development area will be off-set by the expansion of the Coffin 
Street Lot (82 new spaces).  Any required additional parking associated with the increase in 
building area can be accommodated by other parking lots on campus that have excess capacity.  
Location and layout of the parking areas are illustrated on the Site Plan (Sheet C3.2). Please note 
that the 57 spaces include 41 newly configured parking stalls and 16 spaces that will remain 
unchanged near Druckenmiller Hall.  A table which identifies the record surplus of parking 
inventory is also included on the Site Plan, Sheet C3.2.  

4.1.1 Minimum Bicycle Parking Requirements 

Thirty-five Swerve bicycle racks, which accommodate 70 bicycles, are included as part of the 
site plan. The bike racks are located near the buildings as illustrated on the Site Plan (Sheet 
C3.2). 

4.1.2 Design, Construction and Maintenance of Parking Areas 

In accordance with Section 4.9.3.D. and as requested and discussed during Sketch Plan review, 
the College has asked for certain modifications/waivers of the parking area and landscaping 
design requirements. The design modifications include reduction of the parking stall depth by 
six inches from the standard of 18 feet 5 inches and a reduction of the aisle width by 2 feet, from 
the standard of 26 feet to 24 feet. The landscaping modification would be to allow perimeter 
landscaping along the street to be less than completely opaque. We believe the landscape plan 
adequately addresses the streetscape while allowing Bowdoin security to have visual access to 
the lot from the street. 

 

4.10 Lighting 

Outdoor lighting will not adversely impact road safety or the adjacent properties.  Lighting has 
been designed to not encroach on the surrounding properties. Light placement along pathways 
and in parking areas have been designed to be sufficient for safety without being invasive and 
resulting in disabling glare.   Please see Exhibit 14 for additional lighting information. 

4.11 Architectural Compatibility 

The proposed buildings have been designed to be compatible with the surrounding area and 
are in compliance with the American with Disabilities Act and the design standards of the 
zoning district.  Please see the Site Plan (Sheet C3.2) and Exhibit 13 for architectural renderings 
and elevations. 

  



 

 

4.12 Neighborhood Protection Standards 

The proposed project area is surrounded by Bowdoin College property and there are no single or 
two-family dwellings located within the buffering distances noted in the Compatibility Standards 
of the Brunswick Ordinance.     

4.13 Signs 

There is minimal signage proposed for this project.  All proposed signage will be compatible in 
design scale with the area and will be in conformance with the standards outline in the Town 
Zoning Ordinance. 

4.14 Performance Standards 

A. General Standards 
The proposed development has been designed in accordance to the standards outlined in the 
Town Ordinance.  Please see the plan set. 
 

B. Specific Standard: General 
All construction will occur during the hours of 7:00 am and 7:00 pm as outlined in the Town 
Ordinance. 
 

C. Specific Standard:  Noise 
The proposed development will not result in noise levels greater than 60 dBA daytime or 50 dBA 
nighttime beyond the lot line of the property.  Please see the plan set for additional information 
on the site layout. 
 

D. Specific Standard: Smoke and Particulate Matter 
The proposed development will not result in the generation of any smoke or particulate matter. 
 

E. Specific Standard:  Dust and Fumes 
The proposed development will not result in the emission of dust, dirt, fly ash, fumes, vapors, or 
gasses that could cause injury to human health, animals, vegetation, or property.  Please see the 
erosion control plan for more detailed information. 
  

F. Specific Standard:  Odor 
The proposed project will not result in the generation of any offensive or harmful odors. 
 

G. Specific Standard:  Vibrations 
The proposed development will not result in the generation of any perceptible vibrations. 
 

H. Specific Standard:  Unlicensed Motor Vehicles 
No unlicensed motor vehicles will be kept at the site.  



 
I. Specific Standard:  Motor Vehicle and Watercraft Parking in Required Setbacks 

No motor vehicles or watercraft will be parked on site.   
 

J. Specific Standard:  Lighting and Glare 
The proposed lighting is in compliance with Section 4.10.  Please see Exhibit 11 and the plan set 
for additional information.   

4.15 Site Feature Maintenance 

Bowdoin College will maintain all improvements proposed by this project.    

4.16 Financial and Technical Capacity 

The applicant has adequate financial and technical capacity to meet the standards of the 
proposed development.  Please see Exhibit 4 for proof of financial capacity.   

 

The proposed project site is located within the Aquifer Protection Overlay 3 (APO3) District.  The 
performance standards for this overlay district are, as outlined in Section 2.3 F of the Brunswick Zoning 
Ordinance, as follows: 

 

F (1) General Standards for Uses and Activities Subject to Development Review 

a. Management of Stormwater Runoff 
Please see Exhibit 6 for the Stormwater Management Plan. 
 

b. Groundwater Contaminants 
Please see Exhibit 6 for the Stormwater Management Plan. 

F (2) Timber Harvesting 

 Not applicable.  No timber harvesting is proposed. 

F (3) Application of Fertilizers and Manure 

 Not applicable 

F (4) Manure Storage 

 Not applicable 

F (5) Animal Husbandry 

 Not applicable 

F (6) Use of Pesticides 

 Not applicable 



F (7) Subsurface Waste Disposal Systems 

Not applicable.  There is no proposed subsurface waste disposal system proposed for this 
project. 

F (8) Storage Tanks 

Not applicable.  The proposed project does not involve either aboveground or underground 
storage tanks. 

F (9) Application of Compost, Sludge Products, or Organic Fertilizer 

 Not applicable. 
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Exhibit 10 
 

Agency Response 

 



     
  JANET T. MILLS 
              GOVERNOR 

 

STATE OF MAINE 
DEPARTMENT OF 

INLAND FISHERIES & WILDLIFE 
284 STATE STREET 

41 STATE HOUSE STATION 
AUGUSTA ME  04333-0041 JUDITH CAMUSO 

                                                                         COMMISSIONER 

 

CHANDLER E. WOODCOCK 
                                     COMMISSIONER 

 

 
 

PHONE:  (207) 287-5254 FISH AND WILDLIFE ON THE WEB: 
www.maine.gov/ifw 

EMAIL ADDRESS: 
John.Perry@maine.gov 

 

July 29, 2019 
 
Paul Ostrowski 
Sebago Technics 
75 John Roberts Road 
Suite 1A 
South Portland, ME 04106 
 
RE: Information Request - Barry Mills Hall and Center for Arctic Studies, Brunswick 
 
Dear Paul: 
 
Per your request received July 10, 2019, we have reviewed current Maine Department of Inland 
Fisheries and Wildlife (MDIFW) information for known locations of Endangered, Threatened, and 
Special Concern species; designated Essential and Significant Wildlife Habitats; and fisheries habitat 
concerns within the vicinity of the Barry Mills Hall and Center for Arctic Studies Project in Brunswick. 
 
Our information indicates no locations of Endangered, Threatened, or Special Concern species within 
the project area that would be affected by your project.  Additionally, our Department has not mapped 
any Essential or Significant Wildlife Habitats or fisheries habitats that would be directly affected by 
your project. 
 
This consultation review has been conducted specifically for known MDIFW jurisdictional features and 
should not be interpreted as a comprehensive review for the presence of other regulated features that 
may occur in this area.  Prior to the start of any future site disturbance we recommend additional 
consultation with the municipality, and other state resource agencies including the Maine Natural Areas 
Program and Maine Department of Environmental Protection in order to avoid unintended protected 
resource disturbance. 
 
Please feel free to contact my office if you have any questions regarding this information, or if I can be 
of any further assistance. 
 
Best regards, 
 

 
Becca Settele 
Wildlife Biologist 
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JANET T. MILLS 
GOVERNOR 

AMANDA E. BEAL 
COMMISSIONER 

STATE OF MAINE 
DEPARTMENT OF AGRICULTURE, CONSERVATION & FORESTRY 

177 STATE HOUSE STATION 
AUGUSTA, MAINE 04333 

 
 

 
 
 
MOLLY DOCHERTY, DIRECTOR   
MAINE NATURAL AREAS PROGRAM  PHONE:  (207) 287-8044 
90 BLOSSOM LANE, DEERING BUILDING  WWW.MAINE.GOV/DACF/MNAP 
  

 
 
 
July 11, 2019 
 
Paul Ostrowski 
Sebago Technics 
75 John Roberts Road, Suite 4A 
South Portland, ME 04106 
 
Via email: postrowski@sebagotechnics.com 
 
Re: Rare and exemplary botanical features in proximity to: #11001-12, Barry Mills Hall and Center for Arctic 
Studies, Bowdoin College, Brunswick, Maine 
 
Dear Mr. Ostrowski: 
 
I have searched the Maine Natural Areas Program’s Biological and Conservation Data System files in response to 
your request received July 10, 2019 for information on the presence of rare or unique botanical features 
documented from the vicinity of the project in Brunswick, 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 Maine Natural Areas Program (MNAP) 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.  MNAP welcomes coordination with individuals or organizations proposing 
environmental alteration, or conducting environmental assessments.  If, however, data provided by MNAP are to 
be published in any form, the Program should be informed at the outset and credited as the source.   
 



Letter to Sebago Technics 
Comments RE: Bowdoin College, Brunswick 
July 11, 2019 
Page 2 of 2 

 
The Maine 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 MNAP 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  
 





  

 
75 John Roberts Road, Suite 4A, South Portland, ME  04106     207.200.2100  100% Employee-Owned  sebagotechnics.com 

 

August 28, 2019 
11001-12 
 
 
Mr. Kirk Mohney, State Historic Preservation Officer 
Maine Historic Preservation Commission 
65 State House Station 
Augusta, Maine 04333 
 
Maine Historic Preservation Commission Project Review Request 
Bowdoin College, Brunswick, ME 
Barry Mills Hall and Center for Artic Studies 
Applicant:  Bowdoin College 
 
Dear Mr. Mohney, 
 
On behalf of Bowdoin College, Sebago Technics respectfully requests a project review of a 2.4 ± acre 
developed site located on the main campus.  Bowdoin College is proposing a new academic center and 
home for the Peary-MacMillan Arctic Museum in the southeastern corner of the main campus, bounded 
by College Street and Sills Drive.  The site of the proposed facility was the former Dayton Ice Arena 
which was built in 1956 and later demolished in 2009, as a new ice arena was built.  The site of the 
former Dayton Arena was paved to allow for additional vehicular parking.   
 
The proposed site design consists of the construction of a 4,368 square-feet, three-story museum and 
an 11,771 square-feet, two-story academic center.  Additionally, improvements will be made to the site 
entrance, parking, pedestrian walkways, and utilities.  As a part of the project, the Dudley Coe Building 
will be demolished.  Timing for this work has not been finalized, but would need to be completed within 
five years of issuance of a SLDA permit from Maine DEP.   
 
The proposed project is adjacent to and bordering 14 buildings which are 50 years of age or older.  The 
only listed historic property located in the vicinity of the project location is Massachusetts Hall which is 
located within the main campus, and is not within a view shed of this project.   
 
For your reference, I have enclosed a 7.5’ USGS topographic quad map, project plan, and photos of all 
buildings which are over fifty years of age with a reference map.  If you have any questions about the 
proposed development, please do not hesitate to contact me.  I look forward to hearing from you. 
 
Sincerely, 
 
SEBAGO TECHNICS, INC. 

 
Paul Ostrowski, P.E. 
Senior Project Engineer 
 
PDO/llg 
Enc. 
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Exhibit 12 
Traffic and Parking 



Exhibit 12 – Traffic and Parking 
 

 

The proposed project will not increase the student body or number of faculty on campus and therefore 
will not result in an increase of traffic on to or within the campus.  Please see the Traffic Impact Statement 
memo from STI dated September 11, 2019 included as part of this Exhibit. Please see the site plan for the 
proposed parking layout.   

 



 
 

Memorandum 
 

 
75 John Roberts Road, Suite 4A, South Portland, ME  04106     207.200.2100 • 100% Employee-Owned • sebagotechnics.com 

11001-012 

To: Kylie Mason, RLA, LEED A.P. 

From: Derek Caldwell, P.E., PTOE 

Date:  September 11, 2019 

Subject:   Traffic Impact Statement 
 Barry Mills Hall and Center for Arctic Studies 
 

 
Proposed Development 
 
Bowdoin College is proposing the construction of a new 11,771 square foot two-story academic center, 
to be known as Barry Mills Hall, and a 4,368 square foot three-story building to house the relocated 
Peary-MacMillan Arctic Museum from its prior location in Hubbard Hall on Bowdoin’s campus. The site 
is bordered by Sills Drive to the east and College Street to the south. Presently the site consists primarily 
of a paved parking lot, known as the Dayton Lot, with a driveway to Sills Drive.  
 
As part of the project the existing parking lot and driveway would be demolished. A new driveway is to 
be constructed slightly to the north of the existing driveway. A new parking lot will also be constructed 
on the northern side of the development area. The number of parking spaces in total will be reduced 
from the current 138 spaces to 59 spaces, resulting in a net reduction of 79 parking spaces. 
 
Traffic Impact 

 
In general, the proposed development is not expected to cause an increase in vehicular traffic to the 
area or significantly change traffic patterns around the campus due to the fact that the proposed 
development will serve primarily students/faculty who would already be on campus, either parking in 
other areas or walking to the proposed buildings. The development is not to intended to increase 
student population or faculty levels. The Peary-MacMillan Museum/Arctic Studies Center is being 
relocated from its existing location within Hubbard Hall. Visitors to the museum are likely to park in 
designated areas and also walk to the museum as they currently do.  
 
The net reduction in parking spaces would also result in a reduction in traffic volumes entering/exiting 
the driveway to Sills Drive. The loss in parking with the removal of the Dayton Lot is to be absorbed by 
other parking areas on campus which currently have excess capacity. 
 
 

09/11/2019
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design . per formance . technology

URBAN
SERIES
URBAN LUMINAIRE

Intended Use:
The Beacon Urban luminaire is available with a 
choice of different LED wattage configurations, 
shapes, sizes and optical distributions 
designed to replace HID lighting up to 400W 
MH or HPS.

Construction:
• The drivers shall be located in the top
 cast housing and shall be accessible
 without tools by hinging the lower shade
 assembly. The driver and all electrical
 components shall be on a tray.
• The lower shade shall be made from a one-
 piece aluminum spinning.
• The housing is designed for LED thermal
 management without the use of metallic
 screens, cages, or fans. The top casting
 shall be able to be pendent mounted in
 place with a stainless steel safety pin and
 then permanently held in place with four
 stainless steel bolts.

Electrical:
• 100V through 277V, 50 Hz to 60 Hz (UNV), or   
 347V or 480V input.
• Power factor is ≥0.90 at full load.
• Dimming drivers are standard with    
 connections for external dimming equipment   
 available upon request.
• Component-to-component wiring within the  
   luminaire may carry no more than 80% of  
   rated load and is listed by UL for use at 
   600VAC at 50°C or higher.
• Plug disconnects are listed by UL for use at 
   600 VAC, 13A or higher. 13A rating applies to 
   primary (AC) side only.
• Fixture electrical compartment shall contain all 
   LED driver components.
• Button photocell available.
• Ambient operating temperature -40°C to 40°C
• Surge protection - 20KA.
• Lifeshield™ Circuit - protects luminaire 
   from excessive temperature. The device 
   shall activate at a specific, factory-preset 
   temperature, and progressively reduce power 
   over a finite temperature range. A luminaire 
   equipped with the device may be reliably 
   operated in any ambient temperature up to 
   55ºC (131ºF). Operation shall be smooth 
   and undetectable to the eye. Thermal circuit 
   is designed to “fail on”, allowing the luminaire 
   to revert to full power in the event of an 
   interruption of its power supply, or faulty 
   wiring connection to the drivers. The device 
   shall be able to co-exist with other 0-10V 
   control devices (occupancy sensors, external 
   dimmers, etc.).

Controls/Options:
• Available with Energeni for optional set   
 dimming, timed dimming with simple delay,   
 or timed dimming based on  time of night   
 visit:  
 www.beaconproducts.com/products/energeni
• Urban can be specified with SiteSync™   
 wireless control system for reduction in   
 energy and maintenance cost while   
 optimizing light quality 24/7. See ordering  
 information or visit:  
 www.hubbelllighting.com/products/sitesync/  
 for more details

Finish:
• IFS polyester powder-coat 
   electrostatically applied and thermocured.
• IFS finish consists of a five stage 
   pretreatment regimen with a polymer primer 
   sealer and top coated with a thermoset super 
   TGIC polyester powder coat finish.
• The finish meets the AAMA 605.2 
   performance specification which includes 
   passing a 3000 hour salt spray test for 
   corrosion resistance and resists cracking or 
   loss of adhesion per ASTM D522 and resists 
   surface impacts of up to 160 inch-pounds.

Certifications:
• DesignLights Consortium (DLC) qualified,
 consult DLC website for more details: http://
   www.designlights.org/QPL
• NRTL Certified, UL8750, UL 1598 and 
 CSA22.2#250. 13-14 for wet locations
• IDA approved
• This product is approved by the Florida Fish  
   and Wildlife Conservation Commission.  
 Separate spec available at  
 http://www.beaconproducts.com/products/urban

Warranty:
Five year limited warranty for more information 
visit:  
www.hubbelllighting.com/resources/warranty 

CERTIFICATIONS/LISTINGS

STYLES

PRODUCT IMAGE(S)SPECIFICATIONS

Beacon Products • 2041 58th Avenue Circle East  Bradenton, FL 34203 • Phone: 800-345-4928 
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Cat.#

Approvals

Job Type design . per formance . technology

*3000K and warmer CCTs only

26” - CAP

EPA: 1.39 ft2

40 lbs

Shown with optional 3RNW rings

21 3/4”

CAP - Round Shade

21” - CAP

EPA: 1.04 ft2

35 lbs

18 3/4”

26” - MRDS

EPA: 1.25 ft2

40 lbs

Shown with optional 3RNW rings

21”

21” - MRDS

EPA: 1.00 ft2

35 lbs

17 9/10”

MRDS - Deep Shade

26” - MRSS

EPA: 1.17 ft2

40 lbs

18”

MRSS - Shallow Shade

26” - MAR

EPA: 1.25 ft2

40 lbs

Shown with optional 3RNW rings

21 3/10”

MAR - Curved Shade

21” - MAR

EPA: 1.00 ft2

35 lbs

18 9/10”

Shown with SiteSync™

Shown with arm

eeninai
Text Box
XW2



design . per formance . technology

ORDERING INFORMATION ORDERING EXAMPLE: URBCAP21/36NB-80/5K/UNV/T4/SWP/NRNW/BBT

SERIES

CAP-21 21” Capitol

MRDS-21 21” Miramar 
deep shade

MAR-21 21” Maritas

CAP-26 26” Capitol

MRSS-26 26” Miramar 
shallow shade

MRDS-26 26” Miramar 
deep shade

MAR-26 26” Maritas

VOLTAGE

UNV 120-277V

347V 347V

480V 480V

FINISH

BBT basic black textured

BMT black matte textured

WHT white textured

MBT metallic bronze textured

BZT bronze textured

DBT dark bronze textured

GYS gray smooth

DPS dark platinum smooth

GNT green textured

MST metallic silver textured

MTT metallic titanium textured

OWI old world iron

RAL _____________

LED COLOR7

3K 3000K

4K 4000K

5K 5000K

ENGINE-WATTS

24NB-27 27W, LED array

24NB-55 55W, LED array

36NB-80 80W, LED array

48NB-1101 110W, LED array

60NB-1361 136W, LED array

STYLE

NRNW No rings

3RNW Three rings

ELECTRICAL OPTIONS

PEC-120 button, 120V

PEC-208 button, 208V

PEC-240 button, 240V

PEC-277 button, 277V

1  26” only
2  To rotate optics Left or Right 90 degrees, specify L or R after the optical distribution example:T4L
3  Must specify group and zone information at time of order. See www.hubbelllighting.com/controls/sitesync for further details.
4  Not available with other control or sensor options. 
5  When ordering Energeni, specify the routine setting code (Example GENI-04). See Energeni brochure and instructions for  
 setting table and options. Not available with sensor options.
6  Specify time delay; dimming level and mounting height.
7  This product is approved by the Florida Fish and Wildlife Conservation Commission. Separate spec available at 
8  Only available on 24NB and 36NB configurations  
 http://cdn.beaconproducts.com/content/products/specs/specs_files/Urban_LED_spec_sheet_turtle.pdf

SENSOR OPTION

MOB4,6,8 Motion sensor 
33% or 50% 
dimming

URB

MODEL

URB Urban

PRECOMMISSIONED SITESYNC ORDERING INFORMATION:  When ordering a fixture with the SiteSync lighting 
control option, additional information will be required to complete the order. The SiteSync Commissioning Form 
or alternate schedule information must be completed. This form includes Project location, Group information, and 
Operating schedules. For more detailed information please visit www.hubbelllighting.com/products/sitesync/ or 
contact Hubbell Lighting tech support at (800) 345-4928.

SiteSync fixtures with Motion control (SWPM) require the mounting height of the fixture for selection of the lens.

Examples: URB/CAP-26/60NB-136/3K/UNV/T5QM/SWP/NRNW/BBT  SiteSync only
 URB/CAP-26/60NB-136/3K/UNV/T5QM/SWPM-20F/NRNW/BBT SiteSync with Motion Control

SiteSync Lighting Control is available from
our most popular brands in a broad range of
award-winning product families.

CONTROL OPTIONS

GENI-XX5 energeni 

SWP3,4 SiteSync Wireless 
Pre-Commission

Accessories and Services (Ordered Separately)

OPTICS2

T1 type I

T2 type II

T3 type III

T4 type IV

T4BLC type IV, backlight 
control

T5R type V, rectangular

T5QM type V, square 
medium

T5W type V, round wide

Beacon Products • 2041 58th Avenue Circle East  Bradenton, FL 34203 • Phone: 800-345-4928 
Due to our continued efforts to improve our products, product specifications are subject to change without notice.
© 2018 BEACON PRODUCTS,  All Rights Reserved • For more information visit our website: www.beaconproducts.com   •  Printed in USA   FEBRUARy 7, 2018 5:02 PM

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.

* 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.

PROJECTED LUMEN MAINTENANCE
AMBIENT

TEMP. 0 25,000 50,000

1TM-21-11  
60,000 100,000

Calculated L70
(HOURS)

25°C / 77°C 1.00 0.97 0.95 0.95 0.92 >470,000
1 Projected per IESNA TM-21-11
Data references the extrapolated performance projections for the base model in a 40°C ambient, based on 10,000 
hours of LED testing per IESNA LM-80-08.

ELECTRICAL DATA

AMBIENT TEMPERATURE LUMEN MULTIPLIER
0°C 32°F 1.02
10°C 50°F 1.01
20°C 68°F 1.00
25°C 77°F 1.00
30°C 86°F 0.98
40°C 104°F 0.98

Use these factors to determine relative lumen output for average ambient 
temperatures from 0-40°C (32-104°F).

# OF LEDS

NUMBER 
OF 

DRIVERS

DRIVE 
CURRENT

 (mA)
INPUT VOLTAGE

(V)
SYSTEM POWER 

(w)
CURRENT
(Amps)

24 1 350mA

120

27

0.2
277 0.1
347 0.1
480 0.1

24 2 700 mA

120

55

0.5
277 0.2
347 0.2
480 0.1

36 1 700 mA

120

80

0.7
277 0.3
347 0.2
480 0.2

48 1 700 mA

120

110

0.9
277 0.4
347 0.3
480 0.2

60 1 700 mA

120

136

1.1
277 0.5
347 0.4
480 0.3
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design . per formance . technology

5K
(5000K nominal, 70 CRI)

4K
(4000K nominal, 70 CRI)

3K
(3000K nominal, 70 CRI)

# LED’S

DRIVE 
CURRENT

(MILLIAMPS)

SYSTEM 
WATTS (120-

277V)
DISTRIBUTION 

TYPE LUMENS LPW1 B U G LUMENS LPW1 B U G LUMENS LPW1 B U G

24 350 mA 27 W

T2 2833 105 1 0 1 2805 104 1 0 1 2408 89 1 0 1
T3 2805 104 1 0 1 2777 103 1 0 1 2392 89 1 0 1
T4 3086 114 1 0 1 3055 113 1 0 1 2623 97 1 0 1

T5QM 3085 114 2 0 0 3055 113 2 0 0 2623 97 1 0 0
T5R 3142 115 2 0 2 3111 115 2 0 2 2670 99 2 0 2
T5W 3044 113 2 0 1 3014 112 2 0 1 2600 96 2 0 1

24 700 mA 55 W

T2 5666 102 2 0 2 5610 101 2 0 2 4816 86 1 0 2
T3 5610 101 1 0 2 5554 100 1 0 2 4784 86 1 0 2
T4 6171 111 1 0 2 6110 109 1 0 2 5245 94 1 0 2

T5QM 6171 111 3 0 1 6110 109 3 0 1 5245 94 2 0 1
T5R 6283 113 3 0 3 6221 111 3 0 3 5341 96 3 0 3
T5W 6087 109 3 0 1 6027 108 3 0 1 5201 93 3 0 1

36 700 mA 80 W

T2 8505 101 2 0 3 8415 100 2 0 3 7224 87 2 0 2
T3 8415 100 2 0 2 8331 99 2 0 2 7175 86 2 0 2
T4 9256 110 1 0 3 9164 109 1 0 3 7868 94 1 0 3

T5QM 9257 110 3 0 1 9164 109 3 0 1 7868 94 3 0 1
T5R 9425 112 3 0 3 9331 111 3 0 3 8011 96 3 0 3
T5W 9131 109 3 0 2 9040 108 3 0 2 7801 93 3 0 2

48* 700 mA 110 W

T2 11332 102 3 0 3 11220 101 3 0 3 9633 87 2 0 3
T3 11220 101 2 0 3 11108 100 2 0 3 9567 86 2 0 3
T4 12342 111 2 0 3 12219 110 2 0 3 10491 95 2 0 3

T5QM 12342 111 3 0 2 12219 111 3 0 2 10491 95 3 0 2
T5R 12567 113 4 0 4 12441 112 4 0 4 10682 96 3 0 3
T5W 12175 110 4 0 2 12053 109 4 0 2 10402 94 4 0 2

60* 700 mA 136 W

T2 14165 103 3 0 3 14025 102 3 0 3 12041 88 3 0 3
T3 14025 102 3 0 3 13885 101 3 0 3 11959 87 3 0 3
T4 15427 113 2 0 3 15274 111 2 0 3 13114 96 2 0 3

T5QM 15427 113 4 0 2 15274 111 4 0 2 13314 96 3 0 2
T5R 15708 115 4 0 4 15259 111 4 0 4 13352 97 4 0 4
T5W 15218 111 4 0 2 15551 114 4 0 2 13002 95 4 0 2

PERFORMANCE DATA

1Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown. Actual performance may differ 
as a result of end-user environment and application.

*AVAILABLE IN THE 26” URBAN ONLY

PHOTOMETRICS

Type II
URB-60NB-136-5K-T2

Type V Square Medium
URB-60NB-136-5K-T5QM

Type V Rectangular
URB-60NB-136-5K-T5R

Type V Round Wide
URB-60NB-136-5K-T5W

Type IV
URB-60NB-136-5K-T4
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100‘
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Type III
URB-60NB-136-5K-T3
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design . per formance . technology

PROJECTED LUMEN MAINTENANCE
AMBIENT

TEMP. 0 25,000 50,000

1TM-21-11  
60,000 100,000

Calculated L70
(HOURS)

25°C / 77°C 1.00 0.97 0.95 0.95 0.92 >470,000
1 Projected per IESNA TM-21-11
Data references the extrapolated performance projections for the base model in a 40°C ambient, based on 10,000 
hours of LED testing per IESNA LM-80-08.

ELECTRICAL DATA

AMBIENT TEMPERATURE LUMEN MULTIPLIER
0°C 32°F 1.02
10°C 50°F 1.01
20°C 68°F 1.00
25°C 77°F 1.00
30°C 86°F 0.98
40°C 104°F 0.98

Use these factors to determine relative lumen output for average ambient 
temperatures from 0-40°C (32-104°F).

# OF LEDS

NUMBER 
OF 

DRIVERS

DRIVE 
CURRENT

 (mA)
INPUT VOLTAGE

(V)
SYSTEM POWER 

(w)
CURRENT
(Amps)

24 1 350mA

120

27

0.2
277 0.1
347 0.1
480 0.1

24 2 700 mA

120

55

0.5
277 0.2
347 0.2
480 0.1

36 1 700 mA

120

80

0.7
277 0.3
347 0.2
480 0.2

48 1 700 mA

120

110

0.9
277 0.4
347 0.3
480 0.2

60 1 700 mA

120

136

1.1
277 0.5
347 0.4
480 0.3
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SPECIFICATIONS

ORDERING CODE

FEATURES CERTIFICATIONS
•  Traditional or Performance Optics

• Bluetooth enabled RGBW accent

•  Integral NEMA 3R Enclosure

•  Dual receptacle power panel

•  PA System capability

•  IP66
NU configurations in 3000K  

and warmer CCTs only

PA7R Pavilion 7" Ø Round

Model

Fixture Finish

UNV 120-277V

1207 120V

2777 208-277V

3477 347V

4807 480V

Voltage

EM8 Battery Backup

LR9 Luminous Accent

SF10 Single Fuse

DF10 Double Fuse

Options

SWP†,5 SiteSync pre-commission

MW6 Motion sensing (50% dim, 
100% output upon detection)

SiteSync Accessories†

SWUSB SiteSync Software on USB

SWTAB SiteSync Windows® Tablet

SWBRG SiteSync Wireless  
Bridge Node

Controls

1 Type I

2 Type II

3 Type III

3HS Type III + House side shield

4 Type IV

5 Type V

Distribution

12L-010-5K7 14W (1000 nominal lm), 5000K, 70 CRI

12L-010-4K7 14W (1000 nominal lm), 4000K, 70 CRI

12L-010-3K7 14W (1000 nominal lm), 3000K, 70 CRI

12L-010-AMB 14W, Amber 560 nm Monochromatic

12L-020-5K7 22W (2000 nominal lm), 5000K, 70 CRI

12L-020-4K7 22W (2000 nominal lm), 4000K, 70 CRI

12L-020-3K7 22W (2000 nominal lm), 3000K, 70 CRI

12L-020-AMB 22W, Amber 560 nm Monochromatic

Light Engine

FT Flat Top

CT1 Crowned Top 

Top Optics

NU No Up-light

CH Clear Horizontal Lens

CL2 Clear Vertical Lens

DL2,3 Diffuse Vertical Lens

LV Louvers

GC Grille with clear vertical lens

GD3 Grille with diffuse vertical lens

6.5”5.7” (165 mm)

36.0”
(914 mm)36.0”

(914 mm)

7”
(178 mm Ø)

7”
(178 mm Ø)

41.7”
(1059 mm)

42.5”
(1080 mm)

(145 mm)

FT
Flat Top

CT
Crowned Top

OPTICS
Clear LensUO

NU
No Up-light

CH
Horizontal Lens

CL
Vertical Lens

DL
Vertical Lens

GD
Grille

GC
Grille

LV
Louver

Diffuse Lens

† PRECOMMISSIONED SITESYNC ORDERING INFORMATION: 
When ordering a fixture with the SiteSync lighting control 
option, additional information will be required to complete 
the order. The SiteSync Commissioning Form or alternate 
schedule information must be completed. This form 
includes Project location, Group information, and Operating 
schedules. For more detailed information please visit  
www.HubbellLighting.com/products/sitesync or contact 
Hubbell Lighting tech support at (800) 345-4928.

 Examples:  
 PA7R/FT/NU3/12L-020-3K7/42A/TT/SWP/UNV/LR

Microsoft, Encarta, MSN, and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

IK10

1  Adds .6 / 15mm to OAH (over all height).
2 CL and DL configurations shall be IK04
3  Only Available with 1 Type I or 5 Type V distributions only.
4 For GFCI/USB limited voltage to 120VAC only.
5  Specify group and zone at time of order. See www.hubbell-

lighting.com/sitesync for more details. Order at least one 
SiteSync interface accessory SWUSB or SWTAB. Each option 
contains SiteSync License, GUI, and Bridge Node.

6 24'Ø typical coverage area, not Available with CH.
7 Dedicated input voltage, required for MW Motions sensing.
8  -20°C min starting temperature, 90+ minute run time,  

output equivalent to 12L-010-#K7
9 Adds +5 watts and 1" / 254mm to overall height.
10   SF for 120, 277 and 347 input voltage, DF for 208, 240 and 

480 input voltage.

BLS Black Smooth

BLT Black Textured

DBS Dark Bronze 
Smooth

GTT Graphite 
Textured

LGS Light Gray 
Smooth

PSS Platinum Silver 
Smooth

VGS Verde Green 
Smooth

WHS White Smooth

CC Custom Color*
*Consult factory

Body

24A 24” OAH, Aluminum

42A 42” OAH, Aluminum

42BR-C 42” OAH, Brown Concrete 

42CH-C 42” OAH, Charcoal Concrete

42NG-C 42” OAH, Natural Gray Concrete

42WH-C 42” OAH, White Concrete

42SP-C 42” OAH, Custom Color Concrete

42A-ROP4 42” OAH, Aluminum + Dual Receptacle 
Outlet Panel and Cover

42A-ROP-L4 42” OAH, Aluminum + Dual Receptacle 
Outlet Panel and Locking Cover

42A-2GEB 42” OAH, Aluminum + Integral Recessed  
2 Gang Electrical Box

42A-SG3 42” OAH, Aluminum + Speaker Grille  
Enclosure for 3” Ø speaker
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LUMINAIRE PERFORMANCE

LED
# 

Nominal 
Lumen 

Package

Nominal 
Wattage

Lens
Options Distribution

3000K 4000K 5000K

Lumen
BUG Rating

Im/w Lumen
BUG Rating

Im/w Lumen
BUG Rating

Im/w
B U G B U G B U G

12L 1,000 14

NU  
UO Optics

1 749 0 0 0 54 815 0 0 0 59 835 0 0 0 60

2 860 0 0 0 62 936 0 0 0 67 958 0 0 0 69

3 809 0 0 0 58 881 0 0 0 63 902 0 0 0 65

3HS 684 0 0 0 49 744 0 0 0 53 762 0 0 0 55

4 977 0 0 0 70 1063 0 0 0 76 1089 0 0 0 78

5 908 1 0 0 65 988 1 0 0 71 1011 1 0 0 73

CH 
Clear 

Horizontal
Lens

1 1184 0 3 1 85 1288 0 3 1 92 1319 0 3 1 95

2 1139 0 3 1 82 1239 0 3 1 89 1269 0 3 1 91

3 1094 0 3 1 79 1190 0 3 1 85 1219 0 3 1 87

3HS 960 0 3 1 69 1045 0 3 1 75 1070 0 3 1 77

4 1152 0 3 1 83 1254 0 3 1 90 1284 0 3 1 92

5 1225 1 3 1 88 1333 1 3 1 96 1365 1 3 1 98

CL  
Clear 

Vertical Lens

1 1146 0 3 1 82 1247 0 3 1 90 1277 0 3 1 92

2 1228 0 3 1 88 1336 1 3 1 96 1368 1 3 1 98

3 1276 0 3 1 92 1389 1 3 1 100 1422 1 3 1 102

3HS 1030 0 3 1 74 1121 0 3 1 80 1148 0 3 1 82

4 1272 0 3 1 91 1384 0 3 1 99 1417 0 3 1 102

5 1305 1 3 1 94 1420 1 3 1 102 1454 1 3 1 104

DL
Diffused Vertical Lens

1 1086 0 3 1 78 1182 0 3 1 85 1210 0 3 1 87

5 1141 1 3 1 82 1241 1 3 1 89 1271 1 3 1 91

LV
External Louvers

1 489 0 3 1 35 533 0 3 1 38 545 0 3 1 39

2 534 0 3 1 38 581 0 3 1 42 595 0 3 1 43

3 550 0 3 1 40 599 0 3 1 43 613 0 3 1 44

3HS 397 0 3 1 29 432 0 3 1 31 442 0 3 1 32

4 577 0 3 1 41 628 0 3 1 45 643 0 3 1 46

5 583 1 3 1 42 634 1 3 1 46 649 1 3 1 47

GC
Grille with Clear Lens

1 843 0 3 1 61 917 0 3 1 66 939 0 3 1 67

2 829 0 3 1 60 903 0 3 1 65 924 0 3 1 66

3 831 0 3 1 60 905 0 3 1 65 926 0 3 1 67

3HS 694 0 3 1 50 755 0 3 1 54 773 0 3 1 56

4 901 0 3 1 65 980 0 3 1 70 1004 0 3 1 72

5 842 1 3 1 60 916 1 3 1 66 938 1 3 1 67

GD
Grille with Diffused Lens

728 0 3 1 52 792 0 3 1 57 811 0 3 1 58

782 1 3 1 56 851 1 3 1 61 872 1 3 1 63
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LUMINAIRE PERFORMANCE

LED
# 

Nominal 
Lumen 

Package

Nominal 
Wattage

Lens
Options Distribution

3000K 4000K 5000K

Lumen
BUG Rating

Im/w Lumen
BUG Rating

Im/w Lumen
BUG Rating

Im/w
B U G B U G B U G

12L 2,000 22

NU  
UO Optics

1 1044 0 0 0 48 1136 0 0 0 52 1164 0 0 0 54

2 1199 0 0 0 55 1305 0 0 0 60 1336 0 0 0 62

3 1128 0 0 1 52 1228 0 0 1 57 1257 0 0 1 58

3HS 953 0 0 0 44 1037 0 0 0 48 1062 0 0 1 49

4 1362 0 0 0 63 1482 0 0 1 68 1518 0 0 1 70

5 1265 1 0 0 58 1377 1 0 0 63 1410 1 0 0 65

CH 
Clear 

Horizontal
Lens

1 1778 0 3 1 82 1935 0 3 1 89 1981 0 3 1 91

2 1711 1 3 1 79 1862 1 3 1 86 1906 1 3 1 88

3 1643 1 3 1 76 1788 1 3 1 82 1831 1 3 1 84

3HS 1443 0 3 1 66 1570 0 3 1 72 1608 0 3 1 74

4 1731 0 3 1 80 1884 0 3 1 87 1929 0 3 1 89

5 1841 1 3 1 85 2003 1 3 1 92 2051 1 3 1 95

CL  
Clear 

Vertical Lens

1 1852 0 4 1 85 2016 1 4 1 93 2064 1 4 1 95

2 1984 1 3 1 91 2159 1 3 1 99 2211 1 3 1 102

3 2062 1 3 1 95 2244 1 3 1 103 2298 1 3 1 106

3HS 1665 0 3 1 77 1811 0 3 1 83 1855 0 3 1 85

4 2055 0 3 1 95 2236 1 3 1 103 2290 1 3 1 106

5 2109 1 3 1 97 2295 1 3 1 106 2350 1 3 1 108

DL
Diffused Vertical Lens

1 1639 1 3 2 76 1783 1 3 2 82 1826 1 3 2 84

5 1721 1 3 2 79 1873 1 3 2 86 1918 1 3 2 88

LV
External Louvers

1 746 0 3 1 34 811 1 3 1 37 831 1 3 1 38

2 814 1 3 1 37 885 1 3 1 41 907 1 3 1 42

3 838 1 3 1 39 912 1 3 1 42 934 1 3 1 43

3HS 605 0 3 1 28 658 0 3 1 30 674 0 3 1 31

4 879 0 3 1 41 956 1 3 1 44 979 1 3 1 45

5 888 1 3 1 41 966 1 3 1 45 989 1 3 1 46

GC
Grille with Clear Lens

1 1038 0 3 1 48 1130 0 3 1 52 1157 0 3 1 53

2 1021 0 3 1 47 1111 1 3 1 51 1138 1 3 1 52

3 1024 0 3 1 47 1114 1 3 1 51 1141 1 3 1 53

3HS 854 0 3 1 39 930 0 3 1 43 952 0 3 1 44

4 1109 0 3 1 51 1207 0 3 1 56 1236 0 3 1 57

5 1037 1 3 1 48 1128 1 3 1 52 1155 1 3 1 53

GD
Grille with Diffused Lens

1036 0 3 1 48 1127 1 3 2 52 1154 1 3 2 53

953 1 3 1 44 1037 1 3 1 48 1062 1 3 1 49
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LUMINAIRE PERFORMANCE

LUMINOUS ACCENT

Electrical Characteristics Dimming

Current System 
Watts

Line Voltage Amps AC Min. Power 
Factor

Max THD 
(%)

Dimming 
Range

Source current out Absolute voltage 

Min Max Min MaxVAC Hz 120 208 240 277 347 480

350mA 14
120-480 50/60

0.18 0.11 0.09 0.08 0.06 0.05
>0.9 20 10% to 100% 0mA 1mA 0V 10V

500mA 22 0.12 0.07 0.06 0.05 0.04 0.03

TM-21 LIFETIME CALCULATION

Operating Hours

Ambient Temp. 0 25,000 TM-21-11
36,000 50,000 100,000 Calculated L70

(hours)
25°C / 77°F 100% 98% 97% 95% 90%

'60khrs
40°C / 104°F 100% 98% 97% 95% 90%

42.7

36.0

1.0

5.7
(145 mm)

(25.4 mm)

(914 mm)

(914 mm)

The Luminous Accent option adds an additional  
1” / 25.4mm to the overall fixture height and  
may be controlled via wired DMX RDM or 
Bluetooth wireless. The Luminous Accent shall 
be IK08.

HUBBELL LIGHTING RGBW REMOTE APP

The Hubbell Lighting RGBW Remote application may be downloaded 
free of charge from the Apple App Store or Google Play.

• Color selection and adjustment.

• Camera function for color matching. 

• Intensity slider for dimming/ramping up. 

• Save and rename up to 10 presets.

• Group and rename fixtures. 

•  Fixture is password protected,  
refer to instructions to set  
unique password.

MOUNTING SHIELDING

Aluminum Body
Once attached to base mounting plate, fixture may be rotated 
20° in either direction and  secured with set screws at base of the 
bollard body. KIM Lighting logo indicates ‘street side’ output.

HS configurations feature factory installed 180° shield(s) that may 
also be installed in the field for any Optic configuration.

Ø 7.00”
179mm

Ø 5.00” / 127mm
BOL T CIRCLE

3.75”
95mm

2.20”
56mm

Top View

Street Side

Kim Lighting 
Logo 

HSFront View HS Side View HS Back View
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RECEPTACLE OUTLET PANEL

INTEGRAL ELECTRICAL BOX

SPEAKER GRILLE ENCLOSURE

10.1”
(256 mm)

8.9”
(226 mm)

1”
(25 mm)

21.4”
(543 mm)

100°

3.3”
(84 mm)

4.6”
(117 mm)

.68”
(17 mm)

.91”
(23 mm)

27.2”
(691 mm)

4.6”
(117 mm)

1.8”
(46 mm)

DETAIL B

B

26.6”
(676 mm)

(4X) Ø .25

(4) Torx #6-32

Ø 3.50

C

Range of Motion for access door

The Receptacle outlet panel shall be NEMA 3R rated for wet 
location(s) while in use and shall be compatible with any single 
receptacle outlet device with standard mounting holes. Door 
shall be self-closing. Tamper resistant lock must be specified at 
time of order. Devices and device wiring by others.

The integral 2 Gang electrical box shall be #” deep and 
have standard mounting holes for installing either a single 
receptacle outlet device or a pair of single receptacle outlet 
device. Devices, device wiring, device hardware and bezel  
by others.

The speaker grille enclosure shall accommodate a 3”Ø marine 
grade speaker rated for outdoor use. Grille shall be secured 
with (4) Torx # screws for accessibility. Mounting provisions as 
shown. Speaker, mounting hardware and wiring by others.

HUBBELL WIRING DEVICES USB DEVICES: http://ecatalog.hubbell-wiring.com/productinformation/viewcatalog.aspx?Dest=hubbell-wiring.com/press/catalog/A.pdf&Page=18

HUBBELL WIRING DEVICES GFCI DEVICES:  http://ecatalog.hubbell-wiring.com/productinformation/viewcatalog.aspx?Dest=hubbell-wiring.com/press/catalog/K.pdf
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SPECIFICATIONS

Housing:

•  Castings shall be low copper aluminum alloy 
die-cast.

•  Gaskets shall be molded silicone to prevent 
harmful ingress to the lamp and driver 
compartments. 

• Optical system shall be IP66 rated.

Shaft: 

 •  Aluminum shaft(s) shall be .125” thick extruded 
aluminum 6061 alloy.

•  Concrete shaft(s) shall conform to current 
specifications for “Portland Cement.” ASTM 
C150, Type I or II. Aggregates shall meet current 
requirements of “Specifications for Concrete 
Aggregates,” ASTM C33. Water shall be clean 
and free from deleterious amounts of silt, oil, 
acids, alkalies or organic materials. Wire for 
reinforcement shall conform to ASTM A185. 
Steel for lugs and plates shall conform to ASTM 
A36, or A283 grade D.

•  Concrete shaft(s) shall be medium sand-blasted 
with anti-graffiti sealer and material color shall 
be integral to the concrete mix.

•  Concrete shaft(s) shall be cured to allow for 
completion of the hydration process, and result 
in a 28 day compressive strength of not less 
than 4,500 psi.

•  Concrete shaft(s) shall be cast from fiberglass 
molds used to insure uniform parts. Mold parting 
lines maybe slightly visible in finished parts.

Optics:

•  U0 configurations shall have an optically clear 
flat tempered glass lens, all other configurations 
shall have either an optically clear or high 
transmission diffused acrylic lens.

•  Maximum surge current shall be 20KA and shall 
fail open at end of life to prevent harm to the 
electrical components from uncontrolled or 
excess incoming power

•  Driver shall be rated for -40°C environment

Bluetooth:

•  The Integral module shall enable the adjustment 
of the Luminous Accent to dim or change color 
to the desired setting when paired with Hubbell 
Lighting RGBW Remote App via celluar/tablet 
device.

• The  integral module shall be compatible with 
Bluetood Low Energy (BLE) or Bluetooth Smart 
mobile devices operating on iOS8 or Android 
Gingerbread operating systems or newer.

DMX:

•  6 wires: Red (DMX+), Yellow (DMX-), Brown 
(DMX Ground), Black (Voltage), White 
(common), and Green (Ground) 

•  Single DMX universe with six slots/addresses of 
virtual control which are pre-programmed at 
the factory: 

  DMX slot/address 1 = red

  DMX slot/address 2 = blue

  DMX slot/address 3 = green

  DMX slot/address 4 = white

    DMX slot/address 5 = X tilt, a 127 means do  
nothing, a value between 1-63 means left, a 
value between 192-254 means right

    DMX slot/address 6 = Y tilt, a 127 means do 
nothing, a value between 1-63 means up, a 
value between 192-254 means down

•  Fully DMX RDM compatable.

Controls 

•  Standard fixtures dimming range shall be 
from 10% to 100% and be compatible with 
0-10V, user-defined, control devices. (Wiring 
illustration)

•  Optional motion sensor shall be capable of 
detecting motion 360° around the bollard. 
When no motion is detected for the specified 
time, the sensor wattage to factory preset 
level, reducing the light level accordingly. 
When motion is detected by the sensor, the 
bollard shall return to full wattage and full light 
output. Please contact KIM Lighting if project 
requirements vary from standard configuration. 

•  Pavilion may be specified with SiteSync™ wireless 
control system for reduction in energy and 
maintenance costs while optimizing light quality 
24/7. For more details, see ordering information 
or visit: www.hubbelllighting.com/sitesync

Electrical: 

 •  High temperature fuse holders factory installed 
inside the fixture housing. Fuse is included.

•  Battery Backup shall have an operating range 
of -20oC to 50oC with a typical recharge time 
of 32 hours.

Installation

•  Aluminum shaft configurations shall have four 
3/8” x 10” x 2” zinc plated L-hook anchor bolts 

shall to be installed with an included template.  
Nuts and washers shall be provided to level and 
secure the mounting plate to the anchor bolts. 

•  Aluminum shaft configurations shall have a 
mounting plate shall be able to be rotated 20° 
in either direction during installation for aiming 
adjustment.

•  Concrete shaft configurations shall have four 
steel mounting tabs for installation on four 1/2" 
x 10" + 2" zinc electroplated L-hook anchor 
bolts. Each anchor bolt is supplied with two 
nuts, two washers, and a rigid pressed board 
template.

•  Concrete shaft configurations shall be palletized 
with adequate hold-downs to prevent load 

movement in transit.

Finish:

 •  Fade and abrasion resistant, electrostatically 
applied, thermally cured, triglycidal isocyanurate 
(TGIC) polyester powder coat. 

•  Standard colors include (BL) Black, (DB) Dark 
Bronze, (GT) Graphite, (PS) Platinum Silver, (LG) 
Light Gray, (TT) Titanium, (WH) White, and (CC) 
Custom Color (Include RAL#). 

Certifications and Listings:

 •  �UL 1598 Standard for wet locations for Luminaires.

 •  �UL 8750 Standard for Safety for Light Emitting 
Diode (LED) Equipment for use in Lighting Products.

 •  �CSA C22.2#250.0 Luminaires.

•  �RoHS compliant.

• IP66 Certified.

•  �IDA approved, 3000K and warmer CCTs only.

Caution: 

 •  �Fixtures must be grounded in accordance with 
national, state and/or local electrical codes, Failure 
to do so may result in serious personal injury.

Warranty: 

 •  �For full warranty see http://www.hubbelllighting.
com/resources/warrantyFixture

Housing 1 mA Max

Gray Dimming Lead (-)

Standard Input Black (+)
White (-)

Green (GND)

Purple Dimming Lead (+)

The Bluetooth® word mark and logos are registered 
trademarks owned by Bluetooth SIG, Inc. and any use 
of such marks by Kim Lighting is under license. Other 
trademarks and trade names are those of their respective 
owners. Apple, the Apple logo, iPad, iPhone, and iPod 
Touch are trademarks of Apple Inc., registered in the U.S. 
and other countries. App Store is a service mark of Apple 
Inc. Google Play is a trademark of Google Inc.

DMX





K56 CLEVELAND/ TUDOR - LED

PROJECT:

PREPARED BY:

DATE:

PRODUCT SPECIFICATIONS
R1/B3 LED ENGINE
Light engine shall be an array of 36, 
42, 54 or 63 solid state Cree X-Se-
ries high power LEDs (light emitting 
diodes) mounted to a multi-sided, 
vertical heat sink of highly conduc-
tive aluminum. The LED emitters 
are mounted to removable circuit 
boards such that they are in full ther-
mal contact with the vertical heat 
sink. The vertical heat sink is open at 
the bottom and vented at the top to 
provide appropriate dynamic airflow 
cooling for the LED array. The emit-
ters are arranged in various patterns 
on each face of the vertical heat sink 
to provide the required light distri-
bution.

The LED arrays include optical baf-
fles constructed of optical grade 
ABS plastic with a vacuum met-
allized reflective surface or clear 
acrylic precision refractors over 
each diode. Both optical options are 
designed to efficiently control light 
distribution in IESNA Type IV & V for 
the B3 and Type III & V for the R1.

P4 LED ENGINE
Light engine shall include an array 
of Cree X-Series high power LEDs 
(light emitting diodes). The emitters 
shall be mounted to a metal core 
circuit board using SMT technology. 
The LEDs and circuit boards shall 
then be mounted to a high perfor-
mance heat sink. 

External light control shall consist 
of high precision refractive lenses 
mounted above the LED emitter ar-
rays in such a way to achieve opti-
mum uplight control. The lenses shall 
also control horizontal light distribu-
tion so that either Type II, III, IV or 
V IESNA distribution patterns are 
achieved.

LENS 
The lens panels shall be made 
of  polycarbonate or acrylic. The 
polycarbonate shall be a minimum 
of 3/16” thick and composed of 
Bayer Makrolon LTG 3123, General 
Electric Lexan 243, or equivalent. 
The acrylic shall be a minimum 
of 3/16” thick and composed of 
AtoHaas V825-UVA5A, ICI CP-75-
UVA, Cyro S-10-343, or equivalent. 
This is available in either clear or 
rippled configurations.

LUMINAIRE CONSTRUCTION
All K56 Cleveland/Tudor cast com-
ponents shall consist of a heavy 
grade A319 cast aluminum. The main 
body or capital, acts as an enclosure 
for the driver assembly and is of ad-
equate thickness to give sufficient 
structural rigidity. The T-Style, K16 
and K24 capital shall have an open-
ing at the base tenon body to allow 
the luminaire to be mounted to a 
tenon of 3-1/2” maximum diameter. 
The R-Style, K5 and K6 capital lock 
to a 7” OD post top ring. The lumi-
naire shall be locked in place by 
means of heavy duty, stainless-steel 
set-screws. 

LUMINAIRE ASSEMBLY
The luminaire assembly is a self-con-
tained unit consisting of a rugged 
cast aluminum body, and the LED 
light engine consisting of aluminum 
castings and the LED light engine. 
The LED light engine is of a modu-
lar design, and is able to be quickly 
removed from the luminaire assem-
bly without the need to disassemble 
the luminaire assembly itself. The 
luminaire assembly is composed of 
octagonal cast top and bottom rings 
and eight cast aluminum struts com-
prising the housing. The hinged lid is 
cast aluminum and is secured to the 
main housing by a stainless steel ro-
tary latch.

DRIVER
The LED universal dimmable driver 
will be class 2 and capable of 120 - 
277V or 347 - 480V input voltage, 
greater than 0.9 power factor, and 
less than 20% total harmonic distor-
tion. The case temperature of the 
driver can range from -40°C to 70°C. 
Each LED system comes with a stan-
dard surge protection designed to 
withstand up to 20kV/10kA of tran-
sient line surge as per IEEE C62.41.2 
C High. An in-line ferrite choke is uti-
lized to provide protection against 
EFT’s. 
  
PHOTOMETRICS
Fixtures are tested to IESNA LM79 
specifications. These reports are 
available upon request.

CHROMATICITY
High output LEDs come standard at 
3000K & 4000K (+/- 300K) with a 
minimum nominal 70 CRI. Additional 
CCT emitters are available upon re-
quest.

LUMEN MAINTENANCE
Reported (TM21) and Calculated 
(L70) reports are available upon 
request with a minimum calculated 
value of 100,000 hrs.

WIRING
All internal wiring and connections 
shall be completed so that it will be 
necessary only to attach the incom-
ing supply connectors to Mate-N-
Lok connectors. Mate-N-Lok shall be 
certified for 600V operation. Internal 
wire connectors shall be crimp con-
nector only and rated at 1000V and 
150°C. All wiring to be CSA certified 
and/or UL listed, type SFF-2, SEWF-
2, or SEW-2 No. 14 gauge, 150°C, 
600V, and color coded for the re-
quired voltage.

THERMALS
Fixtures tested by a DOE sanctioned 
test facility to determine the maxi-
mum in-situ solder-point or junction-
point temperatures of the LED emit-
ters. This report is available upon 
request.

FINISH
Housing is finished with a 13 step 
KingCoat™ SuperDurable polyester 
TGIC powder coat. Standard colors 
include strobe white, brown metal, 
marina blue, gate gray, Chicago 
bronze, standard gold, standard 
black, federal green and rain forest. 
Please see our website for a com-
plete list of colors.  RAL and custom 
color matches are available.

MISCELLANEOUS
All exterior hardware and fasten-
ers, wholly or partly exposed, shall 
be stainless-steel alloy. All internal 
fasteners are stainless-steel or zinc 
coated steel. All remaining internal 
hardware is stainless steel, aluminum 
alloy, or zinc coated steel.

WARRANTY
The K56 Cleveland/Tudor LED lu-
minaire comes with a 7 year limited 
warranty.

CERTIFICATION:

CSA US Listed 
Suitable for wet locations
ISO 9001 
IP66
ARRA Compliant
LM79 / LM80 Compliant

DRIVER INFO:

>0.9 Power Factor
<20% Total Harmonic Distortion 
120 - 277V & 347 - 480V
-40°C Min. Case Temperature
70°C Max. Case Temperature
Surge Protection: ANSI C136.2 
extreme level 20kV/10kA

EPA:

Contact King Luminaire

FIXTURE WEIGHT:

Contact King Luminaire

38 1/4"

One of the most versatile of all ornamental luminaires avail-
able in the first half of the 20th century, the K56 Cleveland/
Tudor offers the beauty of yesteryear with the superior 
LED lighting performance standards of today. Select from 
the Cleveland Style without spurs, or the Tudor Style with 
spurs. Add to the continuity of your space with a matching 
pendant to light pathways and roadways alike.

Contact King Luminaire for product specifications 
that are exempt from CSA Certification

7-3-2019



K56 CLEVELAND/TUDOR - LED

45 1/2"

45 1/2"

43 3/8"

43 3/8"

43 7/8"

43 7/8"

46 7/16"

46 7/16"

36"

36"

38 1/4"

38 1/4"

FIXTURE OPTIONS

Cleveland

R-Style (P4 only)
7” OD Ring

Tudor

T-Style
3 1/2” Slipfitter

K24
3 1/2” Slipfitter

K5
7” OD Ring

K6
7” OD Ring

K16
3 1/2” Slipfitter

R-Style (P4 only)
7” OD Ring

T-Style
3 1/2” Slipfitter

K24
3 1/2” Slipfitter

K5
7” OD Ring

K6
7” OD Ring

K16
3 1/2” Slipfitter

HOW TO ORDER

K56

LUMINAIRE STYLE

K56  - Cleveland/Tudor

LANTERN TYPE

S - Tudor (with spurs)
C - Cleveland (without spurs)

POLE ADAPTER/CAPITAL

R - R-Style, 7” OD Ring (P4)
K5 - K5 Capital, 7” OD Ring
K6 - K6 Capital, 7” OD Ring
T - T-Style, std 3 1/2” slipfitter
K24 - K24 Capital, std 3 1/2” slipfitter
K16 - K16 Capital, std 3 1/2” slipfitter

*K56 pendant version also available
                 

SOURCE

SSL - Solid State

1036 (40 - 75W B3)
1042 (40 - 75W B2, R1)
1054 (100W B3)
1063 (100W B2)
1063 (100 - 120W R1)
7030 (40 - 100W P4)

SERIES

120V (120-277)
480V (347-480)*

*Select wattages 
available within this
range, contact King
Luminaire

LINE VOLTAGE

- - - - - - - - -

PHOTO CONTROL OPTIONS

PR - Photo Receptacle c/w cover and
        PR. Available with K24 only.

PE - Photo Receptacle c/w cover,
         PR and Photo Eye. Available 
        with K24 and K6.

PEBC - Photo Electric Buttoncell

*leave blank if not required

PAINT COLOR

GN  - Federal Green
BE  - Blue

GY  - Gray
BN  - Brown
BK  - Black
BZ  - Bronze

*Additional options

available on website

FINIAL OPTIONS

Finial #6 is standard.
Finials #4 & #5
(S/F PE) are available

*Additional options
available on website

LENS OPTIONS

AR  - Acrylic Rippled
AC - Acrylic Clear
PR -  Polycarbonate Rippled
PC -  Polycarbonate Clear
NL -  No Lens (P4)

-

IES LIGHTING 
CLASSIFICATION

II   -  Type 2 (P4)
III   -  Type 3 (B2, R1, P4)
IV   -  Type 4 (B3, P4)
V   -    Type 5  (B3, R1, P4)

-

WATTAGE

40, 60, 75, 100, 120*
*120 with R1 only 

(SSL)

OPTICAL OPTIONS

B2 - B2 Optic (Baffled Array)
B3 - B3 Optic (Baffled Array)
R1 -  R1 Optic (Refractive Array)
P4 - P4 Optic (Flat Array)

WATTAGE
SELECTOR

WS - Wattage
          Selector

* leave blank if
not required

CCT

3K - 3000K
4K - 4000K

-

www.scgrp.com
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design . per formance . technology

URBAN
SERIES
URBAN LUMINAIRE

Intended Use:
The Beacon Urban luminaire is available with a 
choice of different LED wattage configurations, 
shapes, sizes and optical distributions 
designed to replace HID lighting up to 400W 
MH or HPS.

Construction:
• The drivers shall be located in the top
 cast housing and shall be accessible
 without tools by hinging the lower shade
 assembly. The driver and all electrical
 components shall be on a tray.
• The lower shade shall be made from a one-
 piece aluminum spinning.
• The housing is designed for LED thermal
 management without the use of metallic
 screens, cages, or fans. The top casting
 shall be able to be pendent mounted in
 place with a stainless steel safety pin and
 then permanently held in place with four
 stainless steel bolts.

Electrical:
• 100V through 277V, 50 Hz to 60 Hz (UNV), or   
 347V or 480V input.
• Power factor is ≥0.90 at full load.
• Dimming drivers are standard with    
 connections for external dimming equipment   
 available upon request.
• Component-to-component wiring within the  
   luminaire may carry no more than 80% of  
   rated load and is listed by UL for use at 
   600VAC at 50°C or higher.
• Plug disconnects are listed by UL for use at 
   600 VAC, 13A or higher. 13A rating applies to 
   primary (AC) side only.
• Fixture electrical compartment shall contain all 
   LED driver components.
• Button photocell available.
• Ambient operating temperature -40°C to 40°C
• Surge protection - 20KA.
• Lifeshield™ Circuit - protects luminaire 
   from excessive temperature. The device 
   shall activate at a specific, factory-preset 
   temperature, and progressively reduce power 
   over a finite temperature range. A luminaire 
   equipped with the device may be reliably 
   operated in any ambient temperature up to 
   55ºC (131ºF). Operation shall be smooth 
   and undetectable to the eye. Thermal circuit 
   is designed to “fail on”, allowing the luminaire 
   to revert to full power in the event of an 
   interruption of its power supply, or faulty 
   wiring connection to the drivers. The device 
   shall be able to co-exist with other 0-10V 
   control devices (occupancy sensors, external 
   dimmers, etc.).

Controls/Options:
• Available with Energeni for optional set   
 dimming, timed dimming with simple delay,   
 or timed dimming based on  time of night   
 visit:  
 www.beaconproducts.com/products/energeni
• Urban can be specified with SiteSync™   
 wireless control system for reduction in   
 energy and maintenance cost while   
 optimizing light quality 24/7. See ordering  
 information or visit:  
 www.hubbelllighting.com/products/sitesync/  
 for more details

Finish:
• IFS polyester powder-coat 
   electrostatically applied and thermocured.
• IFS finish consists of a five stage 
   pretreatment regimen with a polymer primer 
   sealer and top coated with a thermoset super 
   TGIC polyester powder coat finish.
• The finish meets the AAMA 605.2 
   performance specification which includes 
   passing a 3000 hour salt spray test for 
   corrosion resistance and resists cracking or 
   loss of adhesion per ASTM D522 and resists 
   surface impacts of up to 160 inch-pounds.

Certifications:
• DesignLights Consortium (DLC) qualified,
 consult DLC website for more details: http://
   www.designlights.org/QPL
• NRTL Certified, UL8750, UL 1598 and 
 CSA22.2#250. 13-14 for wet locations
• IDA approved
• This product is approved by the Florida Fish  
   and Wildlife Conservation Commission.  
 Separate spec available at  
 http://www.beaconproducts.com/products/urban

Warranty:
Five year limited warranty for more information 
visit:  
www.hubbelllighting.com/resources/warranty 

CERTIFICATIONS/LISTINGS

STYLES

PRODUCT IMAGE(S)SPECIFICATIONS

Beacon Products • 2041 58th Avenue Circle East  Bradenton, FL 34203 • Phone: 800-345-4928 
Due to our continued efforts to improve our products, product specifications are subject to change without notice.
© 2018 BEACON PRODUCTS,  All Rights Reserved • For more information visit our website: www.beaconproducts.com   •  Printed in USA   FEBRUARy 7, 2018 5:02 PM

Cat.#

Approvals

Job Type design . per formance . technology

*3000K and warmer CCTs only

26” - CAP

EPA: 1.39 ft2

40 lbs

Shown with optional 3RNW rings

21 3/4”

CAP - Round Shade

21” - CAP

EPA: 1.04 ft2

35 lbs

18 3/4”

26” - MRDS

EPA: 1.25 ft2

40 lbs

Shown with optional 3RNW rings

21”

21” - MRDS

EPA: 1.00 ft2

35 lbs

17 9/10”

MRDS - Deep Shade

26” - MRSS

EPA: 1.17 ft2

40 lbs

18”

MRSS - Shallow Shade

26” - MAR

EPA: 1.25 ft2

40 lbs

Shown with optional 3RNW rings

21 3/10”

MAR - Curved Shade

21” - MAR

EPA: 1.00 ft2

35 lbs

18 9/10”

Shown with SiteSync™

Shown with arm
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ORDERING INFORMATION ORDERING EXAMPLE: URBCAP21/36NB-80/5K/UNV/T4/SWP/NRNW/BBT

SERIES

CAP-21 21” Capitol

MRDS-21 21” Miramar 
deep shade

MAR-21 21” Maritas

CAP-26 26” Capitol

MRSS-26 26” Miramar 
shallow shade

MRDS-26 26” Miramar 
deep shade

MAR-26 26” Maritas

VOLTAGE

UNV 120-277V

347V 347V

480V 480V

FINISH

BBT basic black textured

BMT black matte textured

WHT white textured

MBT metallic bronze textured

BZT bronze textured

DBT dark bronze textured

GYS gray smooth

DPS dark platinum smooth

GNT green textured

MST metallic silver textured

MTT metallic titanium textured

OWI old world iron

RAL _____________

LED COLOR7

3K 3000K

4K 4000K

5K 5000K

ENGINE-WATTS

24NB-27 27W, LED array

24NB-55 55W, LED array

36NB-80 80W, LED array

48NB-1101 110W, LED array

60NB-1361 136W, LED array

STYLE

NRNW No rings

3RNW Three rings

ELECTRICAL OPTIONS

PEC-120 button, 120V

PEC-208 button, 208V

PEC-240 button, 240V

PEC-277 button, 277V

1  26” only
2  To rotate optics Left or Right 90 degrees, specify L or R after the optical distribution example:T4L
3  Must specify group and zone information at time of order. See www.hubbelllighting.com/controls/sitesync for further details.
4  Not available with other control or sensor options. 
5  When ordering Energeni, specify the routine setting code (Example GENI-04). See Energeni brochure and instructions for  
 setting table and options. Not available with sensor options.
6  Specify time delay; dimming level and mounting height.
7  This product is approved by the Florida Fish and Wildlife Conservation Commission. Separate spec available at 
8  Only available on 24NB and 36NB configurations  
 http://cdn.beaconproducts.com/content/products/specs/specs_files/Urban_LED_spec_sheet_turtle.pdf

SENSOR OPTION

MOB4,6,8 Motion sensor 
33% or 50% 
dimming

URB

MODEL

URB Urban

PRECOMMISSIONED SITESYNC ORDERING INFORMATION:  When ordering a fixture with the SiteSync lighting 
control option, additional information will be required to complete the order. The SiteSync Commissioning Form 
or alternate schedule information must be completed. This form includes Project location, Group information, and 
Operating schedules. For more detailed information please visit www.hubbelllighting.com/products/sitesync/ or 
contact Hubbell Lighting tech support at (800) 345-4928.

SiteSync fixtures with Motion control (SWPM) require the mounting height of the fixture for selection of the lens.

Examples: URB/CAP-26/60NB-136/3K/UNV/T5QM/SWP/NRNW/BBT  SiteSync only
 URB/CAP-26/60NB-136/3K/UNV/T5QM/SWPM-20F/NRNW/BBT SiteSync with Motion Control

SiteSync Lighting Control is available from
our most popular brands in a broad range of
award-winning product families.

CONTROL OPTIONS

GENI-XX5 energeni 

SWP3,4 SiteSync Wireless 
Pre-Commission

Accessories and Services (Ordered Separately)

OPTICS2

T1 type I

T2 type II

T3 type III

T4 type IV

T4BLC type IV, backlight 
control

T5R type V, rectangular

T5QM type V, square 
medium

T5W type V, round wide

Beacon Products • 2041 58th Avenue Circle East  Bradenton, FL 34203 • Phone: 800-345-4928 
Due to our continued efforts to improve our products, product specifications are subject to change without notice.
© 2018 BEACON PRODUCTS,  All Rights Reserved • For more information visit our website: www.beaconproducts.com   •  Printed in USA   FEBRUARy 7, 2018 5:02 PM

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.

* 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.

PROJECTED LUMEN MAINTENANCE
AMBIENT

TEMP. 0 25,000 50,000

1TM-21-11  
60,000 100,000

Calculated L70
(HOURS)

25°C / 77°C 1.00 0.97 0.95 0.95 0.92 >470,000
1 Projected per IESNA TM-21-11
Data references the extrapolated performance projections for the base model in a 40°C ambient, based on 10,000 
hours of LED testing per IESNA LM-80-08.

ELECTRICAL DATA

AMBIENT TEMPERATURE LUMEN MULTIPLIER
0°C 32°F 1.02
10°C 50°F 1.01
20°C 68°F 1.00
25°C 77°F 1.00
30°C 86°F 0.98
40°C 104°F 0.98

Use these factors to determine relative lumen output for average ambient 
temperatures from 0-40°C (32-104°F).

# OF LEDS

NUMBER 
OF 

DRIVERS

DRIVE 
CURRENT

 (mA)
INPUT VOLTAGE

(V)
SYSTEM POWER 

(w)
CURRENT
(Amps)

24 1 350mA

120

27

0.2
277 0.1
347 0.1
480 0.1

24 2 700 mA

120

55

0.5
277 0.2
347 0.2
480 0.1

36 1 700 mA

120

80

0.7
277 0.3
347 0.2
480 0.2

48 1 700 mA

120

110

0.9
277 0.4
347 0.3
480 0.2

60 1 700 mA

120

136

1.1
277 0.5
347 0.4
480 0.3
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design . per formance . technology

5K
(5000K nominal, 70 CRI)

4K
(4000K nominal, 70 CRI)

3K
(3000K nominal, 70 CRI)

# LED’S

DRIVE 
CURRENT

(MILLIAMPS)

SYSTEM 
WATTS (120-

277V)
DISTRIBUTION 

TYPE LUMENS LPW1 B U G LUMENS LPW1 B U G LUMENS LPW1 B U G

24 350 mA 27 W

T2 2833 105 1 0 1 2805 104 1 0 1 2408 89 1 0 1
T3 2805 104 1 0 1 2777 103 1 0 1 2392 89 1 0 1
T4 3086 114 1 0 1 3055 113 1 0 1 2623 97 1 0 1

T5QM 3085 114 2 0 0 3055 113 2 0 0 2623 97 1 0 0
T5R 3142 115 2 0 2 3111 115 2 0 2 2670 99 2 0 2
T5W 3044 113 2 0 1 3014 112 2 0 1 2600 96 2 0 1

24 700 mA 55 W

T2 5666 102 2 0 2 5610 101 2 0 2 4816 86 1 0 2
T3 5610 101 1 0 2 5554 100 1 0 2 4784 86 1 0 2
T4 6171 111 1 0 2 6110 109 1 0 2 5245 94 1 0 2

T5QM 6171 111 3 0 1 6110 109 3 0 1 5245 94 2 0 1
T5R 6283 113 3 0 3 6221 111 3 0 3 5341 96 3 0 3
T5W 6087 109 3 0 1 6027 108 3 0 1 5201 93 3 0 1

36 700 mA 80 W

T2 8505 101 2 0 3 8415 100 2 0 3 7224 87 2 0 2
T3 8415 100 2 0 2 8331 99 2 0 2 7175 86 2 0 2
T4 9256 110 1 0 3 9164 109 1 0 3 7868 94 1 0 3

T5QM 9257 110 3 0 1 9164 109 3 0 1 7868 94 3 0 1
T5R 9425 112 3 0 3 9331 111 3 0 3 8011 96 3 0 3
T5W 9131 109 3 0 2 9040 108 3 0 2 7801 93 3 0 2

48* 700 mA 110 W

T2 11332 102 3 0 3 11220 101 3 0 3 9633 87 2 0 3
T3 11220 101 2 0 3 11108 100 2 0 3 9567 86 2 0 3
T4 12342 111 2 0 3 12219 110 2 0 3 10491 95 2 0 3

T5QM 12342 111 3 0 2 12219 111 3 0 2 10491 95 3 0 2
T5R 12567 113 4 0 4 12441 112 4 0 4 10682 96 3 0 3
T5W 12175 110 4 0 2 12053 109 4 0 2 10402 94 4 0 2

60* 700 mA 136 W

T2 14165 103 3 0 3 14025 102 3 0 3 12041 88 3 0 3
T3 14025 102 3 0 3 13885 101 3 0 3 11959 87 3 0 3
T4 15427 113 2 0 3 15274 111 2 0 3 13114 96 2 0 3

T5QM 15427 113 4 0 2 15274 111 4 0 2 13314 96 3 0 2
T5R 15708 115 4 0 4 15259 111 4 0 4 13352 97 4 0 4
T5W 15218 111 4 0 2 15551 114 4 0 2 13002 95 4 0 2

PERFORMANCE DATA

1Lumen values are from photometric tests performed in accordance with IESNA LM-79-08. Data is considered to be representative of the configurations shown. Actual performance may differ 
as a result of end-user environment and application.

*AVAILABLE IN THE 26” URBAN ONLY

PHOTOMETRICS

Type II
URB-60NB-136-5K-T2

Type V Square Medium
URB-60NB-136-5K-T5QM

Type V Rectangular
URB-60NB-136-5K-T5R

Type V Round Wide
URB-60NB-136-5K-T5W

Type IV
URB-60NB-136-5K-T4
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Type III
URB-60NB-136-5K-T3
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design . per formance . technology

PROJECTED LUMEN MAINTENANCE
AMBIENT

TEMP. 0 25,000 50,000

1TM-21-11  
60,000 100,000

Calculated L70
(HOURS)

25°C / 77°C 1.00 0.97 0.95 0.95 0.92 >470,000
1 Projected per IESNA TM-21-11
Data references the extrapolated performance projections for the base model in a 40°C ambient, based on 10,000 
hours of LED testing per IESNA LM-80-08.

ELECTRICAL DATA

AMBIENT TEMPERATURE LUMEN MULTIPLIER
0°C 32°F 1.02
10°C 50°F 1.01
20°C 68°F 1.00
25°C 77°F 1.00
30°C 86°F 0.98
40°C 104°F 0.98

Use these factors to determine relative lumen output for average ambient 
temperatures from 0-40°C (32-104°F).

# OF LEDS

NUMBER 
OF 

DRIVERS

DRIVE 
CURRENT

 (mA)
INPUT VOLTAGE

(V)
SYSTEM POWER 

(w)
CURRENT
(Amps)

24 1 350mA

120

27

0.2
277 0.1
347 0.1
480 0.1

24 2 700 mA

120

55

0.5
277 0.2
347 0.2
480 0.1

36 1 700 mA

120

80

0.7
277 0.3
347 0.2
480 0.2

48 1 700 mA

120

110

0.9
277 0.4
347 0.3
480 0.2

60 1 700 mA

120

136

1.1
277 0.5
347 0.4
480 0.3
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Three-phase pad-mounted 
compartmental type transformer

General
At Eaton, we are constantly striving to introduce 
new innovations to the transformer industry, 
bringing you the highest quality, most reliable 
transformers. Eaton’s Cooper Power series 
Transformer Products are ISO 9001 compliant, 
emphasizing process improvement in all phases 
of design, manufacture, and testing. In order 
to drive this innovation, we have invested 
both time and money in the Thomas A. Edison 
Technical Center, our premier research facility 
in Franksville, Wisconsin. Such revolutionary 
products as distribution-class UltraSIL™ 
Polymer-Housed Evolution™ surge arresters and 
Envirotemp™ FR3™ fluid have been developed at 
our Franksville lab. 

With transformer sizes ranging from 45 kVA 
to 12 MVA and high voltages ranging from 
2400 V to 46 kV, Eaton has you covered. From 
fabrication of the tanks and cabinets to winding 
of the cores and coils, to production of arresters, 
switches, tap changers, expulsion fuses, current 
limit fuses, bushings (live and dead) and molded 
rubber goods, Eaton does it all. Eaton’s Cooper 
Power series transformers are available with 
electrical grade mineral oil or Envirotemp™ FR3™ 
fluid, a less-flammable and bio-degradable fluid. 
Electrical codes recognize the advantages of 
using Envirotemp™ FR3™ fluid both indoors and 
outdoors for fire sensitive applications. The bio-
based fluid meets Occupational Safety and Health 
Administration (OSHA) and Section 450.23 NEC 
Requirements. 

Three-Phase 
Transformers
CA202003EN

Effective July 2015 
Supersedes 210-12 August 2013

COOPER POWER
SERIES



Figure 1. Three-phase pad-mounted compartmental type transformer.

LOW-
VOLTAGE 
BUSHING 
SUPPORT

SILL
Suitable for skidding, 
rolling, and jacking

5-position tap changer

Ground pad and strap for x0Parking stand

Liquid level gauge Nameplate  
laser-scribed anodized aluminum

Removable cabinet 
walls

Drip shield

Type Three Phase, 50 or 60 Hz, 65 ºC Rise 
(55 ºC, 55/65 ºC), 65/75 °C, 75 °C

Fluid Type Mineral oil or Envirotemp™ FR3™ fluid

Coil Configuration 2-winding or 4-winding or 3-winding (Low-High-Low), 3-winding (Low-Low-High)

Size 45 – 10,000 kVA

Primary Voltage 2,400 – 46,000 V

Secondary Voltage 208Y/120 V to 14,400 V

Specialty Designs

Inverter/Rectifier Bridge

K-Factor (up to K-19)

Vacuum Fault Interrupter (VFI)

UL® Listed & Labeled and Classified

Factory Mutual (FM) Approved®

Solar/Wind Designs

Differential Protection

Seismic Applications (including OSHPD)

Hardened Data Center

Table 1. Product Scope

Bay-O-Net fusing

LOW-VOLTAGE 
BUSHING 
Low-voltage 
molded epoxy 
bushings with 
NEMA® spades

LOADBREAK SWITCH
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Table 4. Audible Sound Levels

Self-Cooled, Two Winding kVA Rating

NEMA® TR-1  Average 

Decibels (dB)

45-500 56

501-700 57

701-1000 58

1001-1500 60

1501-2000 61

2001-2500 62

2501-3000 63

3001-4000 64

4001-5000 65

5001-6000 66

6001-7500 67

7501-10000 68

Table 6. Temperature Rise Ratings 0-3300 Feet (0-1000 meters)

Standard Optional 

Unit Rating (Temperature Rise Winding) 65 ºC 55 °C, 55/65 ºC, 75 °C

Ambient Temperature Max 40 ºC 50 ºC 

Ambient Temperature 24 Hour Average 30 ºC 40 ºC 

Temperature Rise Hotspot 80 ºC 65 ºC 

Table 2. Three-Phase Ratings

Three-Phase 50 or 60 Hz

kVA Available1:

45, 75, 112.5, 150, 225, 300, 500, 750, 1000, 1500, 2000, 2500, 3000, 3750, 5000, 7500, 10000
1Transformers are available in the standard ratings and configurations shown or can be customized to meet specific needs.

Table 3.  Impedance Voltage

Rating (kVA)

Low-voltage rating 

≤ 600 V 2400 Δ through 4800 Δ 6900 Δ through 13800GY/7970 or 13800 Δ

45-75 2.70-5.75 2.70-5.75 2.70-5.75
112.5-300 3.10-5.75 3.10-5.75 3.10-5.75
500 4.35-5.75 4.35-5.75 4.35-5.75
750-2500 5.75 5.75 5.75
3750 5.75 5.75 6.00
5000 6.00 6.50
otee:N The standard tolerance is ± 7.5%

Table 5. Insulation Test Levels

KV Class
Induced Test 180 or 400 Hz 
7200 Cycle kV BIL Distribution Applied Test 60 Hz (kV)

1.2

Twice Rated Voltage

30 10

2.5 45 15

5 60 19

8.7 75 26

15 95 34

25 125 40

34.5 150 50
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A*

I

C

F-3
H

G

PAD DIMENSIONS

3.5"

I-3

CABINET/TANK DIMENSIONS

Figure 2. Transformer and pad dimensions.

* Add 9" for Bay-O-Net fusing.

Table 8. Fluid-Filled—Copper Windings 55/65 °C Rise1

1  Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

*  Add 9" for Bay-O-Net fusing.

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—COPPER WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 64 39 34 30 64 69 43 20 110 2,100 
75 50 64 39 34 30 64 69 43 20 115 2,350
112.5 50 64 49 34 30 64 69 53 20 115 2,500
150 50 64 49 34 30 64 69 53 20 120 2,700
225 50 64 51 34 30 64 73 55 20 140 3,250
300 50 64 51 34 30 64 75 55 20 160 3,800
500 50 81 53 34 30 64 85 57 20 200 4,800
750 64 89 57 42 30 72 93 61 20 255 6,500
1000 64 89 59 42 30 72 93 63 20 300 7,800
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 420 11,600
2500 73 72 99 42 30 72 76 103 24 500 14,000
3000 73 84 99 46 37 84 88 103 24 720 18,700
3750 84 85 108 47 38 85 88 112 24 800 20,500
5000 84 96 108 48 48 96 100 112 24 850 25,000
7500 94 102 122 54 48 102 100 126 24 1,620 46,900

Table 7. Fluid-filled—aluminum windings 55/65 °C Rise1

65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-O-NET FUSING OIL FILLED—ALUMINUM WINDINGS

kVA Rating
OUTLINE DIMENSIONS (in.) Gallons of 

Fluid
Approx. Total 
Weight (lbs.)A* B C D E F G H I

45 50 68 39 42 26 68 72 43 20 110 2,100
75 50 68 39 42 26 68 72 43 20 115 2,250
112.5 50 68 49 42 26 68 72 53 20 120 2,350
150 50 68 49 42 26 68 72 53 20 125 2,700
225 50 72 51 42 30 72 76 55 20 140 3,150
300 50 72 51 42 30 72 76 55 20 160 3,650
500 50 89 53 42 30 72 93 57 20 190 4,650
750 64 89 57 42 30 72 93 61 20 270 6,500
1000 64 89 59 42 30 72 93 63 20 350 8,200
1500 73 89 86 42 30 72 93 90 24 410 10,300
2000 73 72 87 42 30 72 76 91 24 490 12,500
2500 73 72 99 42 30 72 76 103 24 530 14,500
3000 73 84 99 46 37 84 88 103 24 620 16,700
3750 84 85 108 47 38 85 88 112 24 660 19,300
5000 84 96 108 48 48 96 100 112 24 930 25,000
7500 94 102 122 54 48 102 100 126 24 1,580 41,900

1 Weights, gallons of fluid, and dimensions are for reference only and not for construction. Please contact Eaton for exact dimensions.

* Add 9" for Bay-O-Net fusing.
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Standard features
Connections and neutral configurations

• Delta - Wye: Low voltage neutral shall be a fully insulated X0 
bushing with removable ground strap.

• Grounded Wye-Wye: High voltage neutral shall be internally tied 
to the low voltage neutral and brought out as the H0X0 bushing in 
the secondary compartment with a removable ground strap.

• Delta-Delta: Transformer shall be provided without a neutral 
bushing.

• Wye-Wye: High voltage neutral shall be brought out as the 
H0 bushing in the primary compartment and the low voltage 
neutral shall be brought as the X0- bushing in the secondary 
compartment.

• Wye-Delta: High voltage neutral shall be brought out as the H0 
bushing in the primary compartment. No ground strap shall be 
provided (line to line rated fusing is required).

High and low voltage bushings

• 200 A bushing wells (15, 25, and 35 kV)
• 200 A, 35 kV Large Interface
• 600 A (15, 25, and 35 kV) Integral bushings (dead-front)
• Electrical-grade wet-process porcelain bushings (live-front)

Tank/cabinet features

• Bolted cover for tank access (45-2500 kVA)
• Welded cover with hand hole (>2500 kVA)
• Three-point latching door for security
• Removable sill for easy installation
• Lifting lugs (4)
• Stainless steel cabinet hinges and mounting studs
• Steel divider between HV and LV compartment
• 20” Deep cabinet (45-1000 kVA)
• 24” Deep cabinet (1500-7500 kVA)
• 30” Deep cabinet (34.5/19.92 kV) 
• Pentahead captive bolt
• Stainless steel 1-hole ground pads (45-500 kVA)
• Stainless steel 2-hole ground pads (750-10,000 kVA)
• Parking Stands (dead-front)

Valves/plugs

• One-inch upper filling plug 
• One-inch drain plug (45-500 kVA)
• One-inch combination drain valve with sampling device in low 

voltage compartment (750-10,000 kVA)
• Automatic pressure relief valve

Nameplate

• Laser-scribed anodized aluminum nameplate

Figure 3. Drain valve with sampler. Figure 4. Automatic Pressure relief valve. Figure 5. Liquid level gauge.

Figure 6. External Gauges. Figure 7. External visible break with 
gauges.
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Optional features
High and low voltage bushings

• 200 A (15, 25 kV) bushing inserts
• 200 A (15, 25 kV) feed thru inserts
• 200 A (15, 25 kV) (HTN) bushing wells with removable studs
• High-voltage 600 A (15, 25, 35 kV) deadbreak one-piece bushings 
• Low voltage 6-, 8-holes spade
• Low voltage 12-, 16-, 20-holes spade (750-2500 kVA)
• Low voltage bushing supports

Tank/cabinet features

• Stainless steel tank base and cabinet
• Stainless steel tank base, cabinet sides and sill
• 100% stainless steel unit
• Service entrance (2 inch) in sill or cabinet side
• Touch-up paint (domestic)
• Copper ground bus bar
• Kirk-Key provisions
• Nitrogen blanket
• Bus duct cutout

Special designs

• Factory Mutual (FM)
• UL® Classified
• Triplex
• High altitude
• K-Factors
• Step-up
• Critical application
• Modulation transformers 
• Seismic applications (including OSHPD)

Switches

• One, two, or three On/Off loadbreak switches
• 4-position loadbreak V-blade switch or T-blade switch
• Delta-wye switch
• 3-position V-Blade selector switch
• 100 A, 150 A, 300 A tap changers
• Dual voltage switch
• Visible break with VFI interrupter interlock
• External visible break (15, 25, and 35 kV, up to 3 MVA)
• External visible break with gauges (15, 25, and 35 kV, up to 3 

MVA)

Gauges and devices

• Liquid level gauge (optional contacts)
• Pressure vacuum gauge (optional contacts and bleeder)
• Dial-type thermometer (optional alarm contacts)
• Cover mounted pressure relief device (optional alarm contacts)
• Ground connectors
• Hexhead captive bolt
• Molded case circuit breaker mounting provisions
• External gauges in padlockable box

Overcurrent protection

• Bay-O-Net fusing (Current sensing, dual sensing, dual element, 
high amperage overload)

• Bay-O-Net expulsion fuse in series with a partial range under-oil 
ELSP current limiting fuse (below 23 kV)

• Cartridge fusing in series with a partial range under-oil ELSP cur-
rent limiting fuse (above 23 kV)

• MagneX™ interrupter with ELSP current-limiting fuse
• Vacuum Fault Interrupter (VFI)
• Visible break window
• Fuse/switch interlock

Valves/plugs

• Drain/sampling valve in high-voltage compartment
• Globe type upper fill valve

Overvoltage protection

• Distribution-, intermediate-, or station-class surge arresters
• Elbow arresters (for dead-front connections)

Metering/fan/control

• Full metering package
• Current Transformers (CTs)
• Metering Socket
• NEMA® 4 control box (optional stainless steel)
• NEMA® 7 control box (explosion proof) 
• Fan Packages

Testing

• Customer test witness
• Customer final inspection
• Zero Sequence Impedance Test 
• Heat Run Test
• ANSI® Impulse Test 
• Audible Sound Level Test
• RIV (Corona) Test
• Dissolved Gas Analysis (DGA) Test
•  8- or 24-Hour Leak Test

Coatings (paint)

• ANSI® Bell Green
• ANSI® #61 Light Gray 
• ANSI® #70 Sky Gray
• Special paint available per request

Nameplate 

•  Stainless steel nameplate 

Decals and labels

• High voltage warning signs
• Mr. Ouch
• Bi-lingual warning
• DOE compliant
• Customer stock code
• Customer stenciling
• Shock and arc flash warning decal 
• Non-PCB decal
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Construction 
Core 

The three-legged, step-lap mitered core construction is manufac-
tured using a high-quality cutting machine. For maximum efficiency, 
cores are precisely stacked, virtually eliminating gaps in the corner 
joints. 

Five-legged wound core or shell-type triplex designs are used for 
wye-wye connected transformers, and other special transformer 
designs. 

Cores are manufactured with precision cut, burr-free, grain-oriented 
silicon steel. Many grades of core steel are available for optimizing 
core loss efficiency. 

Coils 

Pad-mounted transformers feature a rectangular coil configuration 
with wire-wound, high-voltage primaries and sheet-wound 
secondaries. The design minimizes axial stress developed by short 
circuits and provides for magnetic balancing of tap connections. 

Coils are wound using the highest quality winding machines provid-
ing exacting tension control and conductor placement for superior 
short-circuit strength and maximum efficiency. 

Extra mechanical strength is provided by diamond pattern, epoxy-
coated paper insulation, used throughout the coil, with additional 
epoxy at heavy stress points. The diamond pattern distribution of the 
epoxy and carefully arranged ducts, provide a network of passages 
through which cooling fluid can freely circulate. 

Coil assemblies are heat-cured under calculated hydraulic pressure 
to ensure performance against short-circuit forces. 

Core and coil assemblies 

Pad-mounted transformer core and coil assemblies are braced with 
heavy steel ends to prevent the rectangular coil from distorting 
under short-circuit conditions. Plates are clamped in place using 
presses, and welded or bolted to form a solid core and coil 
assembly. Core and coil assemblies exceed ANSI® and IEEE® 
requirements for short-circuit performance. Due to the rigidity of the 
design, impedance shift after short-circuit is comparable to that of 
circular wound assemblies. 

Tanks 

Transformer tanks are designed for high strength and ease of 
handling, installation, and maintenance. Tanks are welded using 
precision-cut, hot rolled, pickled and oiled steel. They are sealed to 
protect the insulating fluid and other internal components. 

Transformer tanks are pressure-tested to withstand 7 psig without 
permanent distortion and 15 psig without rupture. 

Tank finish 

An advanced multi-stage finishing process exceeds IEEE Std 
C57.12.28™-2014 standards. The eight-stage pre-treatment process 
assures coating adhesion and retards corrosion. It converts tank 
surfaces to a nonmetallic, water insoluble iron phosphate coating. 

The paint method consists of two distinct layers of paint. The first 
is an epoxy primer (E-coat) layer which provides a barrier against 
moisture, salt and corrosives. The two-component urethane final 
coat seals and adds ultraviolet protection. 

Vacuum processing 

Transformers are dried and filled with filtered insulating fluid under 
vacuum, while secondary windings are energized. Coils are heated 
to drive out moisture, ensuring maximum penetration of fluid into 
the coil insulation system. 

Insulating fluid 

Eaton’s Cooper Power series transformers are available with 
electrical-grade mineral insulating oil or Envirotemp™ FR3™ fluid. 
The highly refined fluids are tested and degassed to assure a 

chemically inert product with minimal acid ions. Special additives 
minimize oxygen absorption and inhibit oxidation. To ensure high 
dielectric strength, the fluid is re-tested for dryness and dielectric 
strength, refiltered, heated, dried, and stored under vacuum before 
being added to the completed transformer.

Eaton’s Cooper Power series transformers filled with 
Envirotemp™ FR3™ fluid enjoy unique fire safety, environmental, 
electrical, and chemical advantages, including insulation life extend-
ing properties. 

A bio-based, sustainable, natural ester dielectric coolant, 
Envirotemp™ FR3™ fluid quickly and thoroughly biodegrades in 
the environment and is non-toxic per acute aquatic and oral toxicity 
tests. 

Building for Environmental and Economic Sustainability (BEES) 
total life cycle assessment software, utilized by the US Dept. of 
Commerce, reports its overall environmental performance impact 
score at 1/4th that reported for mineral oil. Envirotemp™ FR3™ fluid 
has also earned the EPA Environmental Technology Verification of 
transformer materials. 

With a fire point of 360 °C, Envirotemp™ FR3™ fluid is FM 
Approved® and Underwriters Laboratories (UL®) Classified “Less-
Flammable” per NEC® Article 450-23, fitting the definition of a Listed 
Product per NEC®. 

Pad-mounted VFI transformer 

Eaton’s Cooper Power series VFI transformer combines a 
conventional distribution transformer with the proven Vacuum 
Fault Interrupter (VFI). This combination provides both voltage 
transformation and transformer over current protection in one space 
saving and money saving package. The pad-mounted VFI transformer 
protects the transformer and provides proper coordination with 
upstream protective devices. When a transformer fault or overload 
condition occurs, the VFI breaker trips and isolates the transformer. 

The three-phase VFI breaker has independent single-phase initiation, 
but is three-phase mechanically gang-tripped. A trip signal on any 
phase will open all three phases. This feature eliminates single-phas-
ing of three phase loads. It also enables the VFI breaker to be used 
as a three-phase load break switch. 

Due to the resettable characteristics of the VFI breaker, restoring 
three-phase service is faster and easier. 

The sealed visible break window and switch is an option that can 
be installed to provide visible break contact. This feature provides 
enhanced safety and allows an operator to see if the loadbreak 
switch contacts are in an open or closed position before performing 
maintenance. 

Figure 8. VFI transformer with visible break.
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Envirotran™ FM Approved special protection transformer 

Eaton’s Cooper Power series Envirotran™ transformer is FM 
Approved and suitable for indoor locations. Factory Mutual Research 
Corporation’s (FMRC) approval of the Envirotran transformer line 
makes it easy to comply with and verify compliance with Section 
450.23, 2008 NEC, Less-Flammable Liquid-Filled Transformer 
Requirements for both indoor and outdoor locations. 

Envirotran FM Approved transformers offer the user the benefit 
of a transformer that can be easily specified to comply with NEC, 
and makes FM Safety Data Sheet compliance simpler, while also 
providing maximum safety and flexibility for both indoor and outdoor 
installations. 

Because the “FM Approved” logo is readily visible on the 
transformer and its nameplate, NEC compliance is now easily 
verifiable by the inspector. 

Envirotran FM Approved transformers are manufactured under 
strict compliance with FMRC Standard 3990 and are filled with 
FM Approved Envirotemp™ FR3™ fluid, a fire-resistant dielectric 
coolant. 

Special application transformers
Data Center transformer

With focus rapidly shifting from simply maximizing uptime and 
supporting demand to improving energy utilization, the data center 
industry is continually looking for methods to increase its energy 
efficiency and reliability. Utilizing cutting edge technology, Eaton’s 
Cooper Power series Hardened Data Center (HDC) transformers 
are the solution. Designed with special attention given to surge 
protection, HDC liquid-filled transformers provide superior 
performance under the harshest electrical environments. Contrary 
to traditional dry-type units, HDC transformers provide unsurpassed 
reliability, overloadability, operational life, efficiency, thermal loading 
and installed footprint. These units have reliably served more than 
100 MW of critical data center capacity for a total of more than 
6,000,000 hours without any reported downtime caused by a 
thermal or short-circuit coil failure. 

The top priority in data center operations is uninterrupted service. 
Envirotran HDC transformers from Eaton, having substantially higher 
levels of insulation, are less susceptible to voltage surges. Eaton has 
experienced zero failures due to switching transients. The ANSI® and 
IEEE® standard impulse withstand ratings are higher for liquid-filled 
transformers, making them less susceptible to insulation failure. 
The Envirotran HDC transformer provides ultimate protection by 
increasing the BIL rating one level higher than standard liquid-filled 
transformer ratings. The cooling system of liquid-filled transformers 
provides better protection from severe overloads—overloads that 
can lead to significant loss of life or failure.

Data center design typically includes multiple layers of redundancy, 
ensuring maximum uptime for the critical IT load. When best in 
class transformer manufacturing lead times are typically weeks, not 
days, an unexpected transformer failure will adversely affect the 
facility’s reliability and profitability. Therefore, the ability to determine 
the electrical and mechanical health of a transformer can reduce 
the probability of costly, unplanned downtime. Routine diagnostic 
tests, including key fluid properties and dissolved gas analysis 
(DGA), can help determine the health of a liquid-filled transformer. 
Although sampling is not required for safe operation, it will provide 
the user with valuable information, leading to scheduled repair or 
replacement, and minimizing the duration and expense of an outage. 
With a dry-type transformer, there is no reliable way to measure the 
health or likelihood of an impending failure.

Solar transformer

As a result of the increasing number of states that are adopting 
aggressive Renewable & Alternative Energy Portfolio Standards, 
the solar energy market is growing—nearly doubling year over 
year. Eaton, a key innovator and supplier in this expanding market, 
is proud to offer its Cooper Power series Envirotran transformers 
specifically designed for Solar Photovoltaic medium-voltage 
applications. Eaton is working with top solar photovoltaic developers, 
integrators and inverter manufacturers to evolve the industry and 
change the way we distribute power.

In accordance with this progressive stance, every Envirotran 
Solar transformer is filled with non-toxic, biodegradable 
Envirotemp™ FR3™ dielectric fluid, made from renewable seed 
oils. On top of its biodegradability, Envirotemp™ FR3™ fluid 
substantially extends the life of the transformer insulation, saving 
valuable resources. What better way to distribute green power than 
to use a green transformer. In fact, delaying conversion to Envirotran 
transformers places the burden of today’s environmental issues onto 
tomorrow’s generations. Eaton can help you create a customized 
transformer, based on site specific characteristics including: 
temperature profile, site altitude, solar profile and required system 
life. Some of the benefits gained from this custom rating include:
• Reduction in core losses
• Improved payback on investment
• Reduction in footprint
• Improved fire safety
• Reduced environmental impact

For the solar photovoltaic industry, Eaton is offering standard step 
up transformers and dual secondary designs, including 4-winding, 
3-winding (Low-High-Low) and 3-winding (Low-Low-High) designs.

Wind transformer 

Eaton is offering custom designs for renewable energy power 
generation. Eaton manufactures its Cooper Power series Generator 
Step-Up (GSU) transformers for installation at the base of every wind 
turbine. Additionally, grounding transformers are available for wind 
power generation. 

DOE efficiency

The United States Department of Energy (DOE) has mandated 
efficiency values for most liquid type, medium voltage transformers. 
As a result, all applicable Eaton’s Cooper Power series transformers 
2500 kVA and below conform to efficiency levels as specified in the 
DOE ruling “10 CFR Part 431 Energy Conservation Program”.   

Underwriters Laboratories® (UL®) Listed and Labeled/ 
Classified 

The Envirotran transformer from Eaton can be specified as UL® 
Listed & Labeled, and/or UL® Classified. Underwriters Laboratories 
(UL®) listing is a verification of the design and construction of 
the transformer to the ANSI® and IEEE® standards. UL® listing 
generally is the most efficient, cost-effective solution for complying 
with relevant state and local electrical codes. UL® Combination 
Classification/Listing is another way in which to comply with 
Section 450.23, 2008 NEC® requirements. This combines the UL® 
listed transformer with a UL® Classified Less-Flammable Liquid 
and complies with the use restrictions found within the liquid 
Classification. 
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K-Factor transformer

With a drastic increase in the use of ferromagnetic devices, arcing 
devices, and electric power converters, higher frequency loads have 
increased significantly. This harmonic loading has the potential to 
generate higher heat levels within a transformer’s windings and 
leads by as much as 300%. Harmonic loading has the potential to 
induce premature failure in standard-design distribution transformers.  

In addition to standard UL® “K-Factor” ratings, transformers can 
be designed to customer-provided specifications detailing precise 
loading scenarios. Onsite measurements of magnitude and 
frequency, alongside harmonic analysis of the connected load can be 
performed by Eaton engineers or a third party consultant. These field 
measurements are used to determine exact customer needs and 
outline the transformer specifications.

Eaton will design harmonic-resistant transformers that will 
be subjected to the unique harmonic loads. These units are 
designed to maintain normal temperature rise under harmonic, 
full-load conditions. Standard UL® “K-Factor” designs can result 
in unnecessary costs when the “next-highest” K-Factor must 
be selected for a calculated design factor. To save the customer 
these unnecessary costs, Eaton can design the transformer to the 
specific harmonic spectrum used in the application.  Eaton’s Cooper 
Power series K-factor transformers are filled with mineral oil or 
Envirotemp™ FR3™ fluid and enjoy the added benefits of dielectric 
cooling such as higher efficiencies than dry-type transformers.

Modulation transformer

Bundled with an Outboard Modulation Unit (OMU) and a Control 
and Receiving Unit (CRU), a Modulation Transformer Unit (MTU) is 
designed to remotely achieve two way communication. 

The use of an MTU reduces travel time and expense versus tra-
ditional meter reading performed by high voltage electricians. 
Additionally, with MTU it is possible to manage and evaluate energy 
consumption data, providing reduced metering costs and fewer ten-
ant complaints. 

An MTU utilizes existing utility infrastructure, therefore eliminating 
the need to engineer and construct a dedicated communication 
network.

Inverter/rectifier bridge 

Eaton complements its range of applications for transformers 
by offering dual winding designs. These designs are intended for 
connection to 12-pulse rectifier bridges. 

Product attributes
To set us apart from other transformer manufactures, Eaton includes 
the following guarantees with every three-phase pad-mounted 
transformer.

Engineered to order (ETO)

Providing the customer with a well developed, cost-effective solution 
is the number one priority at Eaton. Using customer specifications, 
Eaton will work with the customer from the beginning to the end 
to develop a solution to fit their needs. Whether it is application 
specific, site specific, or a uniquely specified unit, Eaton will provide 
transformers with the best in class value and performance, saving 
the customer time and money.

Made in the U.S.A.

Eaton’s three-phase pad-mounted transformers are produced 
right here in the United States of America. Our manufacturing 
facilities are positioned strategically for rapid shipment of products. 
Furthermore, should the need arise, Eaton has a broad network of 
authorized service repair shops throughout the United States.

Superior paint performance

Protecting transformers from nature’s elements worldwide, Eaton’s 
E-coat system provides unrivaled transformer paint life, and 
exceeds IEEE Std C57.12.28™-2014 and IEEE Std C57.12.29™-2005 
standards. In addition to the outside of the unit, each transformer 
receives a gray E-coat covering in the interior of the tank and 
cabinet, providing superior rust resistance and greater visibility 
during service. 

If the wide range of standard paint selections does not suit the cus-
tomer’s needs, Eaton will customize the paint color to meet their 
requirements. 

Rectangular coil design

Eaton utilizes a rectangular coil design. This winding technique 
results in a smaller overall unit footprint as well as reducing the 
transformer weight. The smaller unit size does not hinder the 
transformer performance in the least. Units have proven short circuit 
withstand capabilities up to 10 MVA.

Testing 
Eaton performs routing testing on each transformer manufactured 
including the following tests: 
• Insulation Power Factor: This test verifies that vacuum processing 

has thoroughly dried the insulation system to required limits. 
• Ratio, Polarity, and Phase Relation: Assures correct winding ratios 

and tap voltages; checks insulation of HV and LV circuits. Checks 
entire insulation system to verify all live-to-ground clearances. 

• Resistance: This test verifies the integrity of internal high-voltage 
and low-voltage connections; provides data for loss upgrade 
calculations. 

• Routine Impulse Tests: The most severe test, simulating a 
lightning surge. Applies one reduced wave and one full wave to 
verify the BIL rating.

• Applied Potential: Applied to both high-voltage and low-voltage 
windings, this test stresses the  entire insulation system to verify 
all live-to-ground clearances. 

• Induced Potential: 3.46 times normal plus 1000 volts for reduced 
neutral designs. 

• Loss Test: These design verification tests are conducted to assure 
that guaranteed loss values are met and that test values are 

Figure 9. Modular transformer.
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within design tolerances. Tests include no-load loss and excitation 
current along with impedance voltage and load loss. 

•  Leak Test: Pressurizing the tank to 7 psig assures a complete 
seal, with no weld or gasket leaks, to eliminate the possibility of 
moisture infiltration or fluid oxidation. 

Design performance tests

The design performance tests include the following: 
• Temperature Rise: Our automated heat run facility ensures that 

any design changes meet ANSI® and IEEE® temperature rise 
criteria. 

• Audible Sound Level: Ensures compliance with NEMA® 
requirements. 

• Lightning Impulse: To assure superior dielectric performance, 
this test consists of one reduced wave, two chopped waves and 
one full wave in sequence, precisely simulating the harshest 
conditions. 

Thomas A Edison Research and Test Facility 
We are constantly striving to introduce new innovations to the 
transformer industry, bringing you the highest quality transformer for 
the lowest cost. Eaton’s Cooper Power series Transformer Products 
are ISO 9001 compliant, emphasizing process improvement in all 
phases of design, manufacture, and testing. We have invested 
millions of dollars in the Thomas A. Edison Technical Center, our 
premier research facility in Franksville, Wisconsin affirming our 
dedication to introducing new innovations and technologies to the 
transformer industry. This research facility is fully available for use by 
our customers to utilize our advanced electrical and chemical testing 
labs. 
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C18 SOUND 
ATTENUATED 
ENCLOSURES 
Griffin 50 Hz/60 Hz 
 
These sound attenuated, factory installed 
enclosures incorporate internally mounted 
super critical level silencers, designed for 
safety and aesthetic value on fabricated 
steel skid bases. Optional UL listed tanks are 
available. These enclosures are of extremely 
rugged construction to withstand exposure 
to the elements of weather, and provide 
weather protection. 

 
FEATURES 

SECURITY AND SAFETY ROBUST/HIGHLY CORROSION 
RESISTANT CONSTRUCTION 
● Approved for use with UL 2200 listed 
   generator set packages 
● Environmentally friendly, polyester powder 
   baked paint 
● 14 gauge steel 
● Zinc plated or stainless steel fasteners 
● Internally mounted super critical exhaust 
   silencing system 
● Factory installed 
 
 
EXCELLENT ACCESS 

● Lockable access doors with standard key 
   utilization 
● Cooling fan and battery charging alternator 
   fully guarded 
● Fuel fill, oil fill, coolant and battery can only be 
   reached via lockable access 
● Stub-up cover sheets for “rodent proofing” 
● Externally mounted emergency stop button 
● Insulation has UL 94-HFI flame rating 
● Designed for spreader-bar lifting to ensure safety 
● Control panel viewing window 
 
OPTIONS 
● Yellow, white, beige or ASA 61 gray paint ● Large cable entry area for installation ease 
● Interior lighting system ● Accommodates optional rear-mounted breaker 
● Skid base with dragging and fork pockets ● Double doors on both sides 
● UL listed integral fuel tank ● Vertically hinged doors allow 180° opening 
● UL listed sub-base fuel tank    rotation 
● Dual breakers (60 Hz only) (second breaker ● Lube oil and coolant drains piped to exterior 
   mounted right hand side ● Radiator fill cover 
● Seismic Certification per Applicable Building Codes:   
   IBC 2000, IBC 2003, IBC 2006, IBC 2009, CBC 2007 
● Tested and Analyzed in Accordance With:  
   ASCE 7-98, ASCE 7-02, ASCE 7-05, ICC-ES AC-156 
● Special Seismic Certification  
   OSHPD Pre-Approval OSP-0084-10 
● IBC certifiable for 90 mph wind loading 
● Anchoring details are site specific, and are 
   dependent on many factors such as generator 
   set size, weight, and concrete strength. 
   IBC Certification requires that the anchoring 
   system used is reviewed and approved by a 
   Professional Engineer 
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      ENCLOSURE OPERATING CHARACTERISTICS 
 

ekW kVA PP/SB °C °F m3/s cfm 1 m 7 m 15 m in/H20 kPa
600 750 SB 46 114 9.8 20,765 85.7 76.6 70.6 12.45 3.10
545 681 PP 51 124 9.8 20,765 85.2 76.1 70.1 6.02 1.50
550 688 SB 50 123 9.8 20,765 85.2 76.1 70.1 6.22 1.55
500 625 PP 55 132 9.8 20,765 84.8 75.7 69.7 5.30 1.32

ekW kVA PP/SB °C °F m3/s cfm 1 m 7 m 15 m in/H20 kPa
600 750 SB 45 113 9.6 20,341 85.7 76.6 70.6 12.45 3.10
545 681 PP 50 123 9.6 20,341 85.2 76.1 70.1 6.02 1.50
550 688 SB 49 122 9.6 20,341 85.2 76.1 70.1 6.22 1.55
500 625 PP 54 131 9.6 20,341 84.8 75.7 69.7 5.30 1.32

ekW kVA PP/SB °C °F m3/s cfm 1 m 7 m 15 m in/H20 kPa
560 700 SB 52 126 7.1 15,044 84.7 76.4 70.4 4.82 1.20
508 635 PP 52 126 7.1 15,044 84.5 76.5 70.5 3.68 0.92
520 650 SB 56 133 7.1 15,044 84.6 76.5 70.5 3.90 0.97
473 591 PP 55 131 7.1 15,044 84.4 76.5 70.5 3.08 0.77
480 600 SB 59 138 7.1 15,044 84.4 76.5 70.5 3.19 0.80
436 545 PP 58 136 7.1 15,044 84.3 76.5 70.5 2.56 0.64
440 550 SB 62 144 7.1 15,044 84.3 76.5 70.5 2.61 0.65
400 500 PP 61 142 7.1 15,044 84.1 76.4 70.4 2.14 0.53

Exhaust Back 
SA Enclosure Capability* Rate dBA @ Full Load Pressure

50 Hz Ambient Airflow Sound Pressure Levels

Sound Pressure Levels
SA Enclosure 2 Breaker Capability* Rate dBA @ Full Load

Ambient
Capability*

60 Hz                       
SA Enclosure 1 Breaker

Pressure
Exhaust Back 

Exhaust Back 
Pressure

60 Hz Ambient Airflow

Airflow
Rate

Sound Pressure Levels
dBA @ Full Load

 
 

® Extended Life Coolant         * Ambient measured with Cat
 

 
 
             Approximate weight of enclosure package: 6,082 kg (13,380 lbs) 
             Enclosure weight includes: Sound attenuated enclosure, exhaust system, extended base, and generator set.   
             Exact weight is dependent upon options. 

 
Caterpillar is pleased to offer these additional generator set enclosure colors: white, bright beige, 

             and ASA 61 gray. (Caterpillar yellow is standard color.) 
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EXAMPLE

THIS IS A PRELIMINARY EXAMPLE OF CUSTOM BUILT EQUIPMENT. FINAL
DIMENSIONS AND ENGINEERING WILL BE BASED ON CONTRACT DOCUMENT.
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December 16, 2019 

 
 

Bowdoin College 
Attn:  Don Borkowski 
3800 College Station 
Brunswick, Maine 04011 
 
 
Subject: Explorations and Geotechnical Engineering Services 
  Proposed Center for Arctic Studies and Mills Hall 
  Bowdoin College 
  College Street and Harpswell Road 
  Brunswick, Maine  
 
Dear Don: 
 
In accordance with our Agreement, dated May 23, 2019, we have performed subsurface 
explorations for the subject project.  This report summarizes our findings and 
geotechnical recommendations and its contents are subject to the limitations set forth in 
Appendix A.   
 
1.0 INTRODUCTION 

 
1.1 Scope and Purpose 

The purpose of our services was to obtain subsurface information at the site in order to 
develop geotechnical recommendations relative to foundations, earthwork and 
pavement associated with the proposed construction.  Our scope of services included 
test boring explorations, seismic piezocone penetrometer testing, soils laboratory 
testing, a geotechnical analysis of the subsurface findings and preparation of this report.   
 
1.2 Site and Proposed Construction 

The site is located on the southeast corner of the intersection of College Street and 
Harpswell Road in Brunswick, Maine.  Based on the information provided, we 
understand development plans call for demolition of existing site improvements for 
construction of two new buildings with a connecting tunnel over the site of the previously 
demolished Dayton (Ice Hockey) Arena.  The proposed buildings include: 
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• Center for Artic Studies (CAS):  a 2-story, mass timber or steel framed building 

with partial basement 
 

• Mills Hall:  a 3-story, mass timber or steel framed building with full basement 
 

• Connecting Tunnel:  a basement level, cast-in-place concrete, tunnel connecting 
the CAS and Mills Hall buildings 

 
We understand structural loading may approach 250 kips for columns, 7.5 kips/ft for on-
grade foundation walls and 14.5 kips/ft for basement foundation walls.   
 
Proposed and existing site features are shown on the “Exploration Location Plan” 
attached as Sheet 1. 
 
2.0 EXPLORATION AND TESTING 
 
2.1 Explorations 

Seven test borings (B-19-01 through B-19-07) were made at the site on June 5 and 6, 
2019 by S. W. Cole Explorations, LLC.  The exploration locations were selected and 
established in the field by S. W. Cole Engineering, Inc. (S.W.COLE).  The approximate 
exploration locations are shown on the “Exploration Location Plan” attached in Appendix 
B.  Logs of the test borings, with key to the notes and symbols used on the logs, are 
attached in Appendix C.  The elevations shown on the logs were estimated based on 
topographic information shown on the “Exploration Location Plan”.   
 
One seismic piezocone penetration test (SCPT 19-01) was made at the site on June 11, 
2019 by ConeTec, Inc. under subcontract to S.W.COLE.  The SCPT report provided by 
ConeTec, including testing procedures, exploration location and evaluation, is attached 
in Appendix D.  
 
2.2 Testing 

The test borings were drilled using a combination of hollow-stem auger and cased 
wash-boring methods.  The soils were sampled at 2 to 5 foot intervals using a split 
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spoon sampler and Standard Penetration Testing (SPT) methods.  SPT blow counts are 
shown on the logs.   
 
The SCPT performed by ConeTec included shear wave velocity testing at 3 meter 
intervals.  The results of shear wave velocity testing are included in the ConeTec report 
attached in Appendix D. 
 
3.0 SUBSURFACE CONDITIONS 

 
3.1 Soil and Bedrock 

Underlying topsoil or asphalt paving, the explorations encountered a soils profile generally 
consisting of uncontrolled fill overlying glaciomarine sands and clays overlying a refusal 
surface at a depth of about 104 feet below the ground surface.  The principal strata 
encountered are summarized below.  Not all the strata were encountered at each 
exploration; refer to the attached logs for more detailed subsurface information. 
 
Uncontrolled Fill:  The borings encountered uncontrolled fill consisting of loose to medium 
dense sand with varying portions of silt and gravel extending to depths of about 2.5 feet.   
 
Glaciomarine Sand:  Underlying the uncontrolled fill, the borings encountered loose to 
medium dense stratified glaciomarine sand with occasional silt seams.  The borings were 
terminated in the glaciomarine sand at depths of 37 feet.   
 
Glaciomarine Clay:  A deposit of glaciomarine clay was encountered between a depth 
interval of about 79 to 99 feet in SCPT19-01.   
 
Refusal:  SCPT19-01 was terminated on a refusal surface (probable glacial till) at a depth 
of about 104 feet.   
 
3.2 Groundwater 

Saturated soils and free groundwater were observed in the explorations at depths ranging 
from 18 to 20 feet below the existing ground surface.  Long term groundwater information 
is not available.  It should be anticipated that groundwater levels will fluctuate, particularly 
in response to periods of snowmelt and precipitation, as well as changes in site use. 
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4.0 EVALUATION AND RECOMMENDATIONS 

 
4.1 General Findings 

Based on the subsurface findings, the proposed construction appears feasible from a 
geotechnical standpoint.  The principle geotechnical considerations are: 
 

• The existing fills, as well as any existing or relic foundations and utilities, are 
unsuitable for support of the proposed building and entrance slabs.  These 
unsuitable materials must be completely removed and replaced with compacted 
Granular Borrow below the footprints of the proposed buildings and tunnel.    

 
• Spread footing foundations, slab-on-grade floors, basement slabs and tunnel 

foundation bearing on properly prepared subgrades, as described herein, appear 
suitable for the proposed building. 

 
• Existing uncontrolled fills and native sands below paved areas should be proof-

rolled and densified.  Areas that rut, pump or become soft should be removed and 
replaced with compacted Granular Borrow or Subbase Gravel. 

 
• Subgrades across the site are anticipated to consist of uncontrolled granular fill 

and native sands.  Excavation of bearing surfaces should be completed with a 
smooth-edged bucket to lessen subgrade disturbance.  A thin layer of Crushed 
Stone should be placed over footing subgrades to help protect the native sands 
from drying and disturbance.   

 
• Granular Borrow, Structural Fill, Crushed Stone, and pavement gravels will be 

required for construction. 
 
4.2 Liquefaction 

Liquefaction is typically observed in saturated deposits of loose sands and non-plastic silts 
subjected to ground shaking most commonly from earthquakes.  The soils below the site 
contain zones of potentially liquefiable loose sands; as such, we performed an 
assessment of the liquefaction potential.  Based on our assessment, we estimate a factor 
of safety against liquefaction of at least 1.3 for the design earthquake of magnitude (M) of 
5.0, as reported by the U.S. Geologic Survey (http://geohazards.usgs.gov).  A factor of 
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safety of 1.0 or less is required for the site soils to liquefy; therefore, it is our opinion that 
liquefaction mitigation is not required for the proposed construction considering the design 
earthquake.   
 
4.3 Site and Subgrade Preparation 

We recommend that site preparation begin with the construction of an erosion control 
system to protect adjacent drainage ways and areas outside the construction limits.  
Surficial organics, roots and topsoil, as well as existing pavements, utilities and relic 
foundations should be completely removed from areas of proposed fill and construction.  
As much vegetation as possible should remain outside the construction areas to lessen 
the potential for erosion and site disturbance.   
 
Building Pad and Footings:  Existing uncontrolled fills, relic foundations and utilities must 
be completely removed from beneath the proposed building footprint until undisturbed 
native sands are encountered.  The extent of removal should extend 1 foot laterally 
outward from outside edge of perimeter footings for every 1-foot of excavation depth 
(1H:1V bearing splay).  The overexcavated area should be backfilled with compacted 
Granular Borrow.   
 
Footings should bear on at least 3-inches of compacted Crushed Stone to help protect the 
native sands from drying and disturbance.  Basement floor slabs should be underlain by at 
least 6-inches of compacted Crushed Stone overlying a non-woven geotextile filter fabric; 
this layer of Crushed Stone should be hydraulically connected to the Crushed Stone 
provided below basement footings.  Slab-on-grade floors should be underlain by at least 
12-inches of compacted Structural Fill. 
 
Paved Areas:  Existing granular fills and native sands should be proof-rolled and densified 
below proposed paved areas with 3 passes of a vibratory roller with a static weight of at 
least 10 tons.  Areas that become soft or continue to yield after proof-rolling should be 
removed and replaced with compacted Granular Borrow. 
 
4.4 Excavation and Dewatering 

Excavation work will generally encounter uncontrolled fills and native sands.  Care must be 
exercised during construction to limit disturbance of the bearing soils.  Final cuts to 
subgrade should be performed with a smooth-edged bucket to reduce soil disturbance.  
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Native sands which become disturbed during construction should be re-compacted.  
Earthwork and grading activities should occur during drier, non-freezing weather of Spring, 
Summer and Fall.   
 
Sumping and pumping dewatering techniques should be adequate to control groundwater 
in excavations.  Controlling the water levels to at least one foot below planned excavation 
depths will help stabilize subgrades during construction.   
 
Excavations must be properly shored or sloped in accordance with OSHA Regulations to 
prevent sloughing and caving of the sidewalls during construction.  Care must be taken to 
preclude undermining adjacent utilities, paved areas and structures.  The design and 
planning of excavations, excavation support systems, and dewatering is the responsibility 
of the contractor. 
 
4.5 Foundations 

We recommend the proposed buildings be supported on spread footings founded on 
properly prepared subgrades as discussed herein.  For foundations bearing on properly 
prepared subgrades, we recommend the following geotechnical parameters for design: 
 

Geotechnical Parameters for Spread Footings and Foundation Walls 

Design Frost Depth 4.5 feet 
Net Allowable Soil Bearing Pressure 2.0 ksf 
Ultimate Modulus of Subgrade Reaction (Mat / Combined Footing) 42 pci 
Base Friction Factor 0.35 
Total Unit Weight of Backfill 125 pcf 
At-Rest Lateral Earth Pressure Coefficient 0.5 
Surcharge Lateral Earth Pressure Coefficient 0.5 
Internal Friction Angle of Backfill 30° 
Seismic Soil Site Class (IBC 2015 – Shear Wave Velocity Method) D 

 
We recommend design consider total post-construction settlement of 1-inch with 
differential settlement of ½-inch over 40 feet or between adjacent columns. 
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4.6 Foundation Drainage 

We recommend an underdrain system be installed on the outside edge of perimeter and 
basement footings.  For basements, the underdrain pipe should consist of 4-inch diameter, 
perforated SDR-35 foundation drain pipe bedded in Crushed Stone and wrapped in non-
woven geotextile fabric.  For the on-grade areas, the underdrain pipe should consist of 4-
inch diameter, slotted HDPE foundation drain pipe bedded in Underdrain Sand.  The 
underdrain pipe must have a positive gravity outlet protected from freezing, clogging and 
backflow.  Surface grades should be sloped away from the building for positive surface 
water drainage.  General underdrain details are illustrated in Appendix B. 
 
4.7 Slab-On-Grade 

On-grade floor slabs in heated areas may be designed using a subgrade reaction 
modulus of 100 pci (pounds per cubic inch) provided the slab is underlain by at least 12-
inches of compacted Structural Fill for on-grade slabs or 6-inches of compacted 
Crushed Stone overlying non-woven geotextile for basement slabs, both placed over 
properly prepared subgrades.  The structural engineer or concrete consultant must 
design steel reinforcing and joint spacing appropriate to slab thickness and function. 
 
We recommend a sub-slab vapor retarder particularly in areas of the building where the 
concrete slab will be covered with an impermeable surface treatment or floor covering 
that may be sensitive to moisture vapors.  The vapor retarder must have a permeance 
that is less than the floor cover or surface treatment that is applied to the slab.  The 
vapor retarder must have sufficient durability to withstand direct contact with the sub-
slab base material and construction activity.  The vapor retarder material should be 
placed according to the manufacturer’s recommended method, including the taping and 
lapping of all joints and wall connections. The architect and/or flooring consultant should 
select the vapor retarder products compatible with flooring and adhesive materials. 
 
The floor slab should be appropriately cured using moisture retention methods after 
casting.  Typical floor slab curing methods should be used for at least 7 days.  The 
architect or flooring consultant should assign curing methods consistent with current 
applicable American Concrete Institute (ACI) procedures with consideration of curing 
method compatibility to proposed surface treatments, flooring and adhesive materials. 
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4.8 Entrance Slabs and Sidewalks 

Entrance slabs and sidewalks adjacent to the building must be designed to reduce the 
effects of differential frost action between adjacent pavement, doorways, and entrances.  
We recommend that non-frost susceptible Structural Fill be provided to a depth of at 
least 4.5 feet below the top of entrance slabs.  This thickness of Structural Fill should 
extend the full width of the entrance slab and outward at least 4.5 feet, thereafter 
transitioning up to the bottom of the adjacent sidewalk or pavement gravels at a 3H:1V 
or flatter slope.  General details of this frost transition zone are attached in Appendix B. 
 
For plaza slabs extending beyond immediate building entrances, we recommend 
extending the thickness of Structural Fill beneath the entire plaza slab thereafter 
transitioning up to the bottom of the adjacent sidewalk or pavement gravels at a 3H:1V 
or flatter slope.  Alternatively, the entrance slab and plaza slab may be heated or 
insulated for frost protection.  General details of this frost transition zone are shown on 
the “Foundation Detail Sketch” attached in Appendix B. 
 
4.9 Site Retaining Wall 

For proposed site retaining walls, we recommend wet-cast segmental retaining walls.  
We recommend the facing blocks be founded on a minimum 6-inch thick leveling course 
of compacted Crushed Stone overlying properly prepared subgrades.  For design of 
Segmental Retaining Walls (SRW), such as Redi-Scapes or Redi-Rock, we recommend 
the following geotechnical parameters for design: 
 

Geotechnical Parameters for Segmental Retaining Wall 
Wall Zone Unit Weight (pcf) Friction Angle 
Reinforced Soil 130 34 
Retained Soil 125 30 
Foundation Soil 125 30 

 
Design of the retaining wall and evaluation of base sliding, overturning and internal 
stability of the wall are the responsibility of the wall design engineer.  The wall designer 
must account for construction surcharge loads and future live load conditions.  We 
recommend SRW walls meet the requirements of current AASHTO LRFD design 
methodologies and material requirements. 
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4.10 Backfill and Compaction 

We recommend the following fill and backfill materials: recycled products must also be 
tested in accordance with applicable environmental regulations and approved by a 
qualified environmental consultant.   
 
Granular Borrow:  Backfill for overexcavations and fill to raise grades in building and 
paved areas should be sand or silty sand meeting the requirements for MaineDOT 
703.19 Granular Borrow. 
 
Structural Fill:  Fill to repair of soft areas, backfill for foundations, on-grade slab base 
material and material below exterior entrances and sidewalks should be clean, non-frost 
susceptible sand and gravel meeting the gradation requirements for Structural Fill as 
given below: 
 

Structural Fill 
Sieve Size Percent Finer by Weight 

4 inch 100 
3 inch 90 to 100 
¼ inch 25 to 90 

#40 0 to 30 
#200 0 to 6 

 
Crushed Stone:  Crushed Stone, used beneath foundations, for basement underdrain 
aggregate and basement slab base should be washed ¾-inch crushed stone meeting 
the requirements of 2014 MaineDOT Standard Specification 703.22 Underdrain Backfill 
Material Type C.   
 
Underdrain Sand:  Sand used for on-grade underdrain aggregate should be clean, free-
draining sand meeting the requirements of 2014 MaineDOT Standard Specification 703.22 
Underdrain Backfill Material Type B. 
 
Reuse of Site Soils:  The native sands appear suitable for reuse as Granular Borrow.  The 
uncontrolled fills may be reused in landscape areas.   
 
Placement and Compaction:  Fill should be placed in horizontal lifts and compacted 
such that the desired density is achieved throughout the lift thickness with 3 to 5 passes 
of the compaction equipment.  Loose lift thicknesses for grading, fill and backfill 
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activities should not exceed 12 inches.  We recommend that fill and backfill in building 
and paved areas be compacted to at least 95 percent of its maximum dry density as 
determined by ASTM D-1557.  Crushed Stone should be compacted with 3 to 5 passes 
of a vibratory plate compactor having a static weight of at least 500 pounds. 
 
4.11 Weather Considerations  

Construction activity should be limited during freezing weather and the site soils may 
require thawing before construction activities may continue.  The contractor should 
anticipate the need for water to temper fills in order to facilitate compaction.  If construction 
takes place during cold weather, subgrades, foundations and floor slabs must be protected 
during freezing conditions.  Concrete and fill must not be placed on frozen soil; and once 
placed, the concrete and soil beneath the structure must be protected from freezing. 
 
4.12 Paved Areas 

We anticipate paved areas will be subjected primarily to passenger vehicle and light 
delivery truck traffic with occasional heavy delivery truck traffic.  Considering the site 
soils, and proposed usage, we offer the following pavement section for consideration.  
Materials are based on 2014 Maine Department of Transportation Standard 
Specifications.   
 

Recommended Pavement Section 

Layer Thickness 

9.5 mm Hot Mix Asphalt (50 Gyration Design) 1 ¼” 
19.0 mm Hot Mix Asphalt  (50 Gyration Design) 2 ¼” 
MaineDOT 703.06 Type A, Crushed Aggregate Base 3” 
MaineDOT 703.06 Type D, Crushed Aggregate Subbase 15” 

 
The base and subbase materials should be compacted to at least 95 percent of their 
maximum dry density as determined by ASTM D-1557.  Hot mix asphalt pavement 
should be compacted to 92 to 97 percent of its theoretical maximum density as 
determined by ASTM D-2041.  A tack coat should be used between successive lifts of 
bituminous pavement.   
 
It should be understood that frost penetration can approach 4.5 feet in this area.  In the 
absence of full depth excavation of frost susceptible soils below paved areas and 
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subsequent replacement with non-frost susceptible compacted fill, frost penetration into 
the subgrade will occur and some heaving and distress of pavement must be 
anticipated. 
 
4.13 Design Review and Construction Testing 

S.W.COLE should be retained to review the construction documents prior to bidding to 
determine that our earthwork, foundation and pavement recommendations have been 
properly interpreted and implemented.   
 
A soils and concrete testing program should be implemented during construction to 
observe compliance with the design concepts, plans, and specifications.  S.W.COLE is 
available to observe earthwork activities, preparation of foundation and pavement 
subgrades, as well as testing and special inspection services for soils, concrete, asphalt, 
steel and spray-applied fireproofing construction materials. 
 
5.0 CLOSURE 
It has been a pleasure to be of assistance to you with this phase of your project.  We 
look forward to working with you during the construction phase of the project.   
 
Sincerely, 
 
S. W. Cole Engineering, Inc. 
 
 
 
 
 
 
Timothy J. Boyce, P.E. 
Senior Geotechnical Engineer 
 
TJB:pfk 



 

 

Appendix A 
Limitations 

 
This report has been prepared for the exclusive use of Bowdoin College for specific 
application to the proposed Center for Arctic Studies and Mill Hall buildings located at 
College Street and Harpswell Road on the Bowdoin College campus in Brunswick, 
Maine.  S. W. Cole Engineering, Inc. (S.W.COLE) has endeavored to conduct our 
services in accordance with generally accepted soil and foundation engineering 
practices.  No warranty, expressed or implied, is made. 
 
The soil profiles described in the report are intended to convey general trends in 
subsurface conditions.  The boundaries between strata are approximate and are based 
upon interpretation of exploration data and samples. 
 
The analyses performed during this investigation and recommendations presented in 
this report are based in part upon the data obtained from subsurface explorations made 
at the site.  Variations in subsurface conditions may occur between explorations and 
may not become evident until construction.  If variations in subsurface conditions 
become evident after submission of this report, it will be necessary to evaluate their 
nature and to review the recommendations of this report. 
 
Observations have been made during exploration work to assess site groundwater 
levels.  Fluctuations in water levels will occur due to variations in rainfall, temperature, 
and other factors. 
 
S.W.COLE’s scope of services has not included the investigation, detection, or prevention 
of any Biological Pollutants at the project site or in any existing or proposed structure at the 
site.  The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores, 
bacteria, and viruses, and the byproducts of any such biological organisms. 
 
Recommendations contained in this report are based substantially upon information 
provided by others regarding the proposed project.  In the event that any changes are 
made in the design, nature, or location of the proposed project, S.W.COLE should 
review such changes as they relate to analyses associated with this report.  
Recommendations contained in this report shall not be considered valid unless the 
changes are reviewed by S.W.COLE. 
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Exploration Logs and Key 
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occasional silty clay layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 79' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/6/2019  No free water observed, borehole open to 19' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic
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HAMMER WEIGHT (lbs): 140 / 140
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V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation
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DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
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2" Asphalt / medium dense, brown gravelly
SAND, some silt (FILL)

Medium dense, brown SAND, some silt
(FILL)
Loose, light brown SAND, some silt, trace
gravel

Loose, light brown SAND, trace silt

Loose, brown SAND, trace silt, trace gravel

Medium dense to loose, brown SAND, trace
silt with occasional silt layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 79' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/6/2019  No free water observed, borehole open to 19' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-02
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SHEET: 1 of 1

B
O

R
IN

G
 / 

W
E

LL
  1

9-
04

83
.G

P
J 

 S
W

C
E

 T
E

M
P

LA
T

E
.G

D
T

  6
/2

4/
19

1.8
2.5

10.5

14.0

24.0



1D

2D

3D

4D

5D

6D

7D

8D

9D

24/15

24/18

24/18

24/15

24/12

24/12

24/15

24/12

24/12

0.5-2.5

2.5-4.5

5-7

10-12

15-17

20-22

25-27

30-32

35-37

10-12-
11-11

9-8-8-7

4-5-8-7

2-6-5-7

3-3-5-4

3-4-4-4

4-5-6-8

3-3-5-7

2-2-5-7
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SAND, some silt (FILL)
Medium dense, brown SAND, some silt
(FILL)
Medium dense to loose, light brown SAND,
some silt

Medium dense to loose, brown SAND, some
silt with occasional silt layers

Loose, brown SAND with frequent silt layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 79' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/5/2019  No free water observed, borehole open to 25' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine
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Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft):      20 ft   6/6/2019  Free water at 20', borehole open to 37' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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(in)

SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-04

BORING NO.: B-19-04

PROJECT NO. 19-0483
SHEET: 1 of 1
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1.8
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33.0



1D

2D

3D

4D

5D

6D

7D

8D

9D

24/16

24/16

24/15

24/20

24/15

24/18

24/16

24/14

24/12

0-2

2-4

5-7

10-12

15-17

20-22

25-27

30-32

35-37

2-1-2-2

3-4-6-6

4-4-4-4

3-3-2-3

3-3-4-4

1 FOR
12"-2-2

5-9-13-
16

5-5-8-
11

7-8-11-
10

Very loose, brown sandy SILT (Topsoil)

Very loose, brown silty SAND
Medium dense to loose, brown SAND, trace
silt, trace gravel

Loose to very loose, brown, trace silt, trace
gravel at 25'

Medium dense, brown SAND, some silt to
silty with frequent silt layers below 35'

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft):      20 ft   6/5/2019  Soils saturated at 20'.  Borehole open to 19.4' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/5/2019
DATE FINISH: 6/5/2019

BORING NO.: B-19-05

BORING NO.: B-19-05

PROJECT NO. 19-0483
SHEET: 1 of 1
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1D

2D

3D

4D

5D

6D

7D

8D

9D

24/18

24/16

24/16

24/15

24/10

24/10

24/1

24/12

24/12

0-2

2-4

5-7

10-12

15-17

20-22

25-27

30-32

35-37

2-2-3-4

3-5-5-5

4-4-5-6

2-3-3-4

4-5-6-8

2-4-5-5

3-2-4-5

6-6-7-7

3-2-5-7

Loose, dark sandy SILT with frequent silt
layers (Topsoil/FILL)

Loose, rust brown silty SAND
Medium dense to loose, brown SAND, some
silt, trace gravel with rootlets to 4'

Loose to medium dense, light brown SAND,
trace silt

Loose to medium dense, brown SAND, some
silt, trace gravel with occasional silt layers

Loose, brown silty SAND

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft):      20 ft   6/6/2019  Free water at 20', borehole open to 37' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-06

BORING NO.: B-19-06

PROJECT NO. 19-0483
SHEET: 1 of 1
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1D

2D

3D

4D

5D

6D

7D

8D

9D

24/18

24/15

24/15

24/13

18/13

24/7

24/12

24/14

24/18

0-2

2-4

5-7

10-12

15-16.5

20-22

25-27

30-32

35-37

1-1-2-5

4-5-5-7

3-4-5-5

2-6-8-
10

6-5-8

2-3-3-6

4-4-7-9

4-4-6-8

2-2-4-6

Very loose, dark brown silty SAND (Topsoil)

Loose, brown silty SAND,
Medium dense to loose, brown SAND, trace
silt, trace gravel

with occasional silt layers

Loose to medium dense, brown SAND, trace
silt

Loose to medium dense, brown SAND, some
silt with occasional silt layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/5/2019  No free water observed

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
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SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/5/2019
DATE FINISH: 6/5/2019

BORING NO.: B-19-07

BORING NO.: B-19-07

PROJECT NO. 19-0483
SHEET: 1 of 1
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KEY TO NOTES & SYMBOLS 

 Test Boring and Test Pit Explorations 
 
All stratification lines represent the approximate boundary between soil types and the transition 
may be gradual. 
 
Key to Symbols Used: 
 
w - water content, percent (dry weight basis) 
qu - unconfined compressive strength, kips/sq. ft. - laboratory test 
Sv - field vane shear strength, kips/sq. ft. 
Lv - lab vane shear strength, kips/sq. ft. 
qp - unconfined compressive strength, kips/sq. ft. – pocket penetrometer test 
O - organic content, percent (dry weight basis) 
WL - liquid limit - Atterberg test 
WP - plastic limit - Atterberg test 
WOH - advance by weight of hammer 
WOM - advance by weight of man 
WOR - advance by weight of rods 
HYD - advance by force of hydraulic piston on drill 
RQD - Rock Quality Designator - an index of the quality of a rock mass. 
γT - total soil weight 
γB - buoyant soil weight 
 
Description of Proportions:   Description of Stratified Soils 
 
      Parting:   0 to 1/16” thickness 
Trace:  0 to 5%   Seam:   1/16” to 1/2” thickness 
Some:  5 to 12%   Layer:  ½” to 12” thickness 
“Y”  12 to 35%   Varved: Alternating seams or layers 
And  35+%    Occasional: one or less per foot of thickness 
With  Undifferentiated  Frequent: more than one per foot of thickness 
 
REFUSAL:  Test Boring Explorations - Refusal depth indicates that depth at which, in the drill 
foreman's opinion, sufficient resistance to the advance of the casing, auger, probe rod or sampler 
was encountered to render further advance impossible or impracticable by the procedures and 
equipment being used. 
 
REFUSAL:  Test Pit Explorations - Refusal depth indicates that depth at which sufficient 
resistance to the advance of the backhoe bucket was encountered to render further advance 
impossible or impracticable by the procedures and equipment being used. 
 
Although refusal may indicate the encountering of the bedrock surface, it may indicate the striking 
of large cobbles, boulders, very dense or cemented soil, or other buried natural or man-made 
objects or it may indicate the encountering of a harder zone after penetrating a considerable 
depth through a weathered or disintegrated zone of the bedrock. 
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6150 College Street, Brunswick, ME 
 

 

Introduction 
 
The enclosed report presents the results of a seismic piezocone penetration testing (SCPTu or SCPT) 
program carried out at the 6150 College Street site located in Brunswick, Maine.  The site investigation 
program was conducted by ConeTec Inc. (ConeTec), under contract to S.W. Cole Engineering (S.W. Cole) 
of Gray, Maine.  
 
A total of 1 seismic cone penetration test was completed at 1 location.  The SCPT program was performed 
to evaluate the subsurface soil conditions.  SCPT sounding locations were selected and numbered under 
supervision of S.W. Cole personnel (Mr. Patrick Otto). 
 
Project Information 
 

Project  

Client  S.W. Cole Engineering 

Project 6150 College Street, Brunswick, ME 

ConeTec project number 19-53070 
 
A map from CESIUM including the CPT test locations is presented below.  

 
 



6150 College Street, Brunswick, ME 
 

 

Rig Description Deployment System Test Type 

CPT Truck Rig 25 ton truck mounted (twin cylinders) SCPT 

 
 

Coordinates   

Test Type Collection Method EPSG Number 

SCPT GPS (GlobalSat MR-350) 32619 (WGS 84 / UTM North) 
 
 

Cone Penetration Test (CPT)  

Depth reference Ground surface at the time of the investigation. 
Tip and sleeve data offset  0.1 meter.  This has been accounted for in the CPT data files. 

Pore pressure dissipation (PPD) tests  
Three pore pressure dissipation tests were completed primarily 
to determine the phreatic surface. 

Additional Comments 
Shear wave velocity tests were conducted at one meter depth 
intervals at one location.   

Additional plots 
Advanced, seismic and Soil Behavior Type (SBT) scatter plots are 
included in the data release package. 

 
 

Cone Description 
Cone 

Number 

Cross 
Sectional Area 

(cm2) 

Sleeve 
Area 
(cm2) 

Tip 
Capacity 

(bar) 

Sleeve 
Capacity 

(bar) 

Pore 
Pressure 
Capacity 

(psi) 
542:T1500F15U500 542 15 225 1500 15 500 

 
 

CPT Calculated Parameters  

Additional information 

The Normalized Soil Behavior Type Chart based on Qtn (SBT Qtn) (Robertson, 
2009) was used to classify the soil for this project.  A detailed set of 
calculated CPT parameters have been generated and are provided in Excel 
format files in the release folder.  The CPT parameter calculations are based 
on values of corrected tip resistance (qt) sleeve friction (fs) and pore pressure 
(u2).  Effective stresses are calculated based on unit weights that have been 
assigned to the individual soil behavior type zones and the assumed 
equilibrium pore pressure profile. 
 
Soils were classified as either drained or undrained based on the Qtn 

Normalized Soil Behavior Type Chart (Robertson, 2009).  Calculations for 
both drained and undrained parameters were included for materials that 
classified as silt mixtures – clayey silt to silty clay (zone 4). 

 



6150 College Street, Brunswick, ME 
 

 

Limitations 
 
This report has been prepared for the exclusive use of S.W. Cole Engineering (Client) for the project titled 
“6150 College Street, Brunswick, ME”.  The report’s contents may not be relied upon by any other party 
without the express written permission of ConeTec.  ConeTec has provided site investigation services, 
prepared the factual data reporting, and provided geotechnical parameter calculations consistent with 
current best practices.  No other warranty, expressed or implied, is made.  
 
The information presented in the report document and the accompanying data set pertain to the specific 
project, site conditions and objectives described to ConeTec by the Client.  In order to properly understand 
the factual data, assumptions and calculations, reference must be made to the documents provided and 
their accompanying data sets, in their entirety. 
 



CONE PENETRATION TEST 
 

 

 

The cone penetration tests (CPTu) are conducted using an integrated electronic piezocone penetrometer 
and data acquisition system manufactured by Adara Systems Ltd. of Richmond, British Columbia, Canada.   
 
ConeTec’s piezocone penetrometers are compression type designs  in which the tip and  friction sleeve 
load cells are independent and have separate load capacities.  The piezocones use strain gauged load cells 
for tip and sleeve friction and a strain gauged diaphragm type transducer for recording pore pressure.  
The piezocones also have a platinum resistive temperature device (RTD) for monitoring the temperature 
of the sensors, an accelerometer type dual axis inclinometer and a geophone sensor for recording seismic 
signals.  All signals are amplified down hole within the cone body and the analog signals are sent to the 
surface through a shielded cable.   
 
ConeTec penetrometers are manufactured with various tip, friction and pore pressure capacities in both 
10 cm2 and 15 cm2  tip base area configurations  in order  to maximize signal resolution  for various soil 
conditions.   The 15 cm2 penetrometers do not require friction reducers as they have a diameter  larger 
than  the deployment  rods.   The 10 cm2 piezocones use a  friction  reducer consisting of a  rod adapter 
extension behind the main cone body with an enlarged cross sectional area (typically 44 mm diameter 
over a length of 32 mm with tapered leading and trailing edges) located at a distance of 585 mm above 
the cone tip.  
 
The penetrometers are designed with equal end area friction sleeves, a net end area ratio of 0.8 and cone 
tips with a 60 degree apex angle. 
   
All ConeTec piezocones can record pore pressure at various locations.  Unless otherwise noted, the pore 
pressure filter is located directly behind the cone tip in the “u2” position (ASTM Type 2).  The filter is 6 mm 
thick, made of porous plastic (polyethylene) having an average pore size of 125 microns (90‐160 microns).  
The function of the filter  is to allow rapid movements of extremely small volumes of water needed to 
activate the pressure transducer while preventing soil ingress or blockage.   
 
The piezocone penetrometers are manufactured with dimensions, tolerances and sensor characteristics 
that are in general accordance with the current ASTM D5778 standard.   ConeTec’s calibration criteria also 
meet or exceed those of the current ASTM D5778 standard.  An illustration of the piezocone penetrometer 
is presented in Figure CPTu. 



CONE PENETRATION TEST 
 

    

 

 
Figure CPTu. Piezocone Penetrometer (15 cm2) 

 
The ConeTec data acquisition systems consist of a Windows based computer and a signal conditioner and 
power  supply  interface box with  a  16 bit  (or  greater)  analog  to digital  (A/D)  converter.    The data  is 
recorded at fixed depth increments using a depth wheel attached to the push cylinders or by using a spring 
loaded rubber depth wheel that is held against the cone rods. The typical recording intervals are either 
2.5 cm or 5.0 cm depending on project requirements; custom recording intervals are possible.  The system 
displays  the CPTu data  in  real  time  and  records  the  following parameters  to  a  storage media during 
penetration:   
 

 Depth 
 Uncorrected tip resistance (qc)  
 Sleeve friction (fs)  
 Dynamic pore pressure (u)  
 Additional  sensors  such  as  resistivity,  passive  gamma,  ultra  violet  induced  fluorescence,  if 

applicable 
 
All  testing  is  performed  in  accordance  to  ConeTec’s  CPT  operating  procedures  which  are  in  general 
accordance with the current ASTM D5778 standard. 
 



CONE PENETRATION TEST 
 

    

 

Prior to the start of a CPTu sounding a suitable cone is selected, the cone and data acquisition system are 
powered on, the pore pressure system  is saturated with either glycerin or silicone oil and the baseline 
readings are recorded with the cone hanging freely in a vertical position. 
 
The CPTu is conducted at a steady rate of 2 cm/s, within acceptable tolerances.  Typically one meter length 
rods with an outer diameter of 1.5  inches are added to advance the cone to the sounding termination 
depth.  After cone retraction final baselines are recorded.   
 
Additional information pertaining to ConeTec’s cone penetration testing procedures: 
 

 Each filter is saturated in silicone oil or glycerin under vacuum pressure prior to use  
 Recorded baselines are checked with an independent multi‐meter 
 Baseline readings are compared to previous readings 
 Soundings  are  terminated  at  the  client’s  target depth or  at  a  depth where  an obstruction  is 

encountered, excessive rod flex occurs, excessive inclination occurs, equipment damage is likely 
to take place, or a dangerous working environment arises 

 Differences between initial and final baselines are calculated to ensure zero load offsets have not 
occurred and to ensure compliance with ASTM standards 

 
The interpretation of piezocone data for this report is based on the corrected tip resistance (qt), sleeve 
friction  (fs) and pore water pressure  (u).   The  interpretation of  soil  type  is based on  the  correlations 
developed by Robertson (1990) and Robertson (2009).  It should be noted that it is not always possible to 
accurately identify a soil type based on these parameters.  In these situations, experience, judgment and 
an assessment of other parameters may be used to infer soil behavior type.   
 
The recorded tip resistance (qc) is the total force acting on the piezocone tip divided by its base area.  The 
tip resistance is corrected for pore pressure effects and termed corrected tip resistance (qt) according to 
the following expression presented in Robertson et al, 1986:  
 

qt = qc + (1‐a) • u2 
 

where:  qt is the corrected tip resistance 
qc is the recorded tip resistance 
u2 is the recorded dynamic pore pressure behind the tip (u2 position) 
a is the Net Area Ratio for the piezocone (0.8 for ConeTec probes) 

 
The sleeve  friction  (fs)  is  the  frictional  force on  the sleeve divided by  its surface area.   As all ConeTec 
piezocones have equal end area  friction sleeves, pore pressure corrections  to  the sleeve data are not 
required.   
 
The dynamic pore pressure (u) is a measure of the pore pressures generated during cone penetration.  To 
record equilibrium pore pressure, the penetration must be stopped to allow the dynamic pore pressures 
to stabilize.  The rate at which this occurs is predominantly a function of the permeability of the soil and 
the diameter of the cone. 
 
The  friction  ratio  (Rf)  is a  calculated parameter.  It  is defined as  the  ratio of  sleeve  friction  to  the  tip 
resistance expressed as a percentage.   Generally, saturated cohesive soils have low tip resistance, high 
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friction  ratios  and  generate  large  excess  pore  water  pressures.    Cohesionless  soils  have  higher  tip 
resistances, lower friction ratios and do not generate significant excess pore water pressure.  
 
A  summary  of  the  CPTu  soundings  along  with  test  details  and  individual  plots  are  provided  in  the 
appendices.    A  set  of  interpretation  files  were  generated  for  each  sounding  based  on  published 
correlations  and  are  provided  in  Excel  format  in  the  data  release  folder.    Information  regarding  the 
interpretation methods used is included in an appendix.   
 
For additional information on CPTu interpretations, refer to Robertson et al. (1986), Lunne et al. (1997), 
Robertson (2009), Mayne (2013, 2014) and Mayne and Peuchen (2012). 
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Shear wave velocity testing is performed in conjunction with the piezocone penetration test (SCPTu) in 
order  to  collect  interval velocities.   For  some projects  seismic  compression wave  (Vp) velocity  is also 
determined.  
 
ConeTec’s piezocone penetrometers are manufactured with a horizontally active geophone (28 hertz) that 
is rigidly mounted in the body of the cone penetrometer, 0.2 meters behind the cone tip.   
   
Shear waves are typically generated by using an impact hammer horizontally striking a beam that is held 
in place by a normal  load. In some  instances an auger source or an  imbedded  impulsive source maybe 
used for both shear waves and compression waves. The hammer and beam act as a contact trigger that 
triggers the recording of the seismic wave traces.  For impulsive devices an accelerometer trigger may be 
used.  The traces are recorded using an up‐hole integrated digital oscilloscope which is part of the SCPTu 
data acquisition system.   An  illustration of the shear wave testing configuration  is presented  in Figure 
SCPTu‐1. 
 

 
Figure SCPTu‐1. Illustration of the SCPTu system 

 
All testing is performed in accordance to ConeTec’s SCPTu operating procedures.   
 
Prior to the start of a SCPTu sounding, the procedures described in the Cone Penetration Test section are 
followed. In addition, the active axis of the geophone is aligned parallel to the beam (or source) and the 
horizontal offset between the cone and the source is measured and recorded.  
 
Prior  to  recording  seismic  waves  at  each  test  depth,  cone  penetration  is  stopped  and  the  rods  are 
decoupled  from  the  rig  to avoid  transmission of  rig energy down  the  rods. Multiple wave  traces are 
recorded for quality control purposes.  After reviewing wave traces for consistency the cone is pushed to 
the next test depth (typically one meter intervals or as requested by the client). Figure SCPTu‐2 presents 
an illustration of a SCPTu test.   
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For additional information on seismic cone penetration testing refer to Robertson et.al. (1986). 
 

 
Figure SCPTu‐2. Illustration of a seismic cone penetration test 

 
Calculation of the  interval velocities are performed by visually picking a common feature (e.g. the first 
characteristic peak, trough, or crossover) on all of the recorded wave sets and taking the difference in ray 
path divided by the time difference between subsequent features.  Ray path is defined as the straight line 
distance  from  the  seismic  source  to  the  geophone,  accounting  for  beam  offset,  source  depth  and 
geophone offset from the cone tip.  
 
The average shear wave velocity to a depth of 100 feet (30 meters) ( ̅ ) has been calculated and provided 
for all applicable soundings using the following equation presented in ASCE, 2010.   
 

̅
∑

∑
 

 
where:  ̅   = average shear wave velocity ft/s (m/s) 

    = the thickness of any layer between 0 and 100 ft (30 m) 
      = the shear wave velocity in ft/s (m/s) 
  ∑  = 100 ft (30 m) 
   
Average shear wave velocity,  ̅  is also referenced to Vs100 or Vs30. 
 
The layer travel times refers to the travel times propagating in the vertical direction, not the measured 
travel times from an offset source. 
 
Tabular results and SCPTu plots are presented in the relevant appendix. 
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PORE PRESSURE DISSIPATION TEST   

 

 

The cone penetration test is halted at specific depths to carry out pore pressure dissipation (PPD) tests, 
shown in Figure PPD‐1.  For each dissipation test the cone and rods are decoupled from the rig and the 
data acquisition system measures and records the variation of the pore pressure (u) with time (t).   
 

 
Figure PPD‐1. Pore pressure dissipation test setup 

 
Pore pressure dissipation data can be interpreted to provide estimates of ground water conditions, 
permeability, consolidation characteristics and soil behavior.    
 

The  typical  shapes of dissipation  curves  shown  in Figure PPD‐2 are very useful  in assessing  soil  type, 
drainage, in situ pore pressure and soil properties.  A flat curve that stabilizes quickly is typical of a freely 
draining sand.  Undrained soils such as clays will typically show positive excess pore pressure and have 
long dissipation times. Dilative soils will often exhibit dynamic pore pressures below equilibrium that then 
rise over time. Overconsolidated  fine‐grained soils will often exhibit an  initial dilatory response where 
there is an initial rise in pore pressure before reaching a peak and dissipating.   
 

Figure PPD‐2.  Pore pressure dissipation curve examples 
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In order  to  interpret  the equilibrium pore pressure  (ueq) and  the apparent phreatic  surface,  the pore 
pressure should be monitored until such time as there is no variation in pore pressure with time as shown 
for each curve of Figure PPD‐2.   
 
In fine grained deposits the point at which 100% of the excess pore pressure has dissipated is known as 
t100.    In  some  cases  this  can  take an excessive amount of  time and  it may be  impractical  to  take  the 
dissipation to t100.  A theoretical analysis of pore pressure dissipations by Teh and Houlsby (1991) showed 
that  a  single  curve  relating  degree of dissipation  versus  theoretical  time  factor  (T*) may be used  to 
calculate the coefficient of consolidation (ch) at various degrees of dissipation resulting in the expression 
for ch shown below. 
 

ch=
T*·a2· Ir

t
 

   
Where:   
T*    is the dimensionless time factor (Table Time Factor)     
a  is the radius of the cone 
Ir   is the rigidity index 
t   is the time at the degree of consolidation 
 

Table Time Factor.  T* versus degree of dissipation (Teh and Houlsby, 1991) 
Degree of 
Dissipation (%)  20  30  40  50  60  70  80 

T* (u2)  0.038  0.078  0.142  0.245  0.439  0.804  1.60 

 
The coefficient of consolidation  is  typically analyzed using  the  time  (t50) corresponding  to a degree of 
dissipation of 50% (u50).  In order to determine t50, dissipation tests must be taken to a pressure less than 
u50.    The u50  value  is half way between  the  initial maximum pore pressure  and  the  equilibrium pore 
pressure value, known as u100.  To estimate u50, both the initial maximum pore pressure and u100 must be 
known or estimated.   Other degrees of dissipations may be considered, particularly for extremely  long 
dissipations. 
 
At any specific degree of dissipation the equilibrium pore pressure (u at t100) must be estimated at the 
depth of interest. The equilibrium value may be determined from one or more sources such as measuring 
the value directly (u100), estimating it from other dissipations in the same profile, estimating the phreatic 
surface and assuming hydrostatic conditions, from nearby soundings, from client provided information, 
from site observations and/or past experience, or from other site instrumentation.   
 
For calculations of  ch  (Teh and Houlsby, 1991),  t50 values are estimated  from  the corresponding pore 
pressure dissipation curve and a rigidity index (Ir) is assumed.  For curves having an initial dilatory response 
in which an  initial rise  in pore pressure occurs before reaching a peak, the relative time from the peak 
value is used in determining t50.  In cases where the time to peak is excessive, t50 values are not calculated.   
 
Due to possible inherent uncertainties in estimating Ir, the equilibrium pore pressure and the effect of an 
initial dilatory response on calculating t50, other methods should be applied to confirm the results for ch.    
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Additional published methods for estimating the coefficient of consolidation from a piezocone test are 
described in Burns and Mayne (1998, 2002), Jones and Van Zyl (1981), Robertson et al. (1992) and Sully 
et al. (1999). 
 
A  summary of  the pore pressure dissipation  tests and dissipation plots are presented  in  the  relevant 
appendix.   
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The appendices listed below are included in the report: 

 Cone Penetration Test Summary and Standard Cone Penetration Test Plots 
 Advanced Cone Penetration Test Plots 
 Seismic Cone Penetration Test Plots 
 Seismic Cone Penetration Test Time Domain Traces 
 Seismic Cone Penetration Test Tabular Results 
 Soil Behavior Type (SBT) Scatter Plots 
 Pore Pressure Dissipation Summary and Pore Pressure Dissipation Plots 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

Cone Penetration Test Summary and  

Standard Cone Penetration Test Plots 

   



Job No: 19-53070
Client: S.W. Cole Engineering
Project: 6150 College St, Brunswick, ME
Start Date: 11-Jun-2019
End Date: 11-Jun-2019

CONE PENETRATION TEST SUMMARY

Sounding ID File Name Date Cone
Assumed Phreatic 

Surface1                                          

(ft)

Final 
Depth 

(ft)

Shear Wave 
Velocity 

Tests

Northing2

(m)
Easting 

(m)

Refer to 
Notation 
Number

SCPT19-01 19-53070_SP01 6/11/2019 542:T1500F15U500 18.0 104.33 28 4862083 422934
Totals 1 soundings 104.33 28

1.  Assumed phreatic surface depths were determined from the pore pressure data unless otherwise noted.  Hydrostatic data were used for calculated parameters.
2.  Coordinates are WGS 84 / UTM Zone 19 and were collected using a MR-350 GlobalSat GPS Receiver.
3.  Assumed phreatic surface estimated from the dynamic pore pressure response.

Sheet 1 of 1



The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Job No: 19-53070
Date: 2019-06-11  10:34
Site: 6150 College St, Brunswick, ME

Sounding: SCPT19-01
Cone: 542:T1500F15U500

Max Depth: 31.800 m / 104.33 ft
Depth Inc: 0.025 m / 0.082 ft
Avg Int: Every Point

File: 19-53070_SP01.COR SBT: Robertson, 2009 and 2010
Coords: UTM Zone 19N N: 4862083 E: 422934 
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Advanced Cone Penetration Test Plots 

 

 



The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Seismic Cone Penetration Test Plots 

   



The reported coordinates were acquired from consumer-grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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Seismic Cone Penetration Wave Traces 

 

 



Job No: 19-53070 Client: S.W. Cole Engineering Project Title: 6150 College St, Brunswick, ME Hole: SCPT19-01 Filter: 20-200hz

Date: 06-11-2019

0 20 40 60 80 100 120 140
0

10

20

30

40

50

60

70

80

90

100

110

TIME (ms)

D
E

P
T

H
 (

ft
)



 

 

 

 

 

 

 

Seismic Cone Penetration Test Tabular Results (Vs)

 

 



Job No: 19-53070
Client: S.W. Cole Engineering
Project: 6150 College St, Brunswick, ME
Sounding ID: SCPT19-01
Date: 11-Jun-2019

Seismic Source: Beam  

Source Offset (ft): 1.97  

Source Depth (ft): 0.00  

Geophone Offset (ft): 0.66  

SCPTu SHEAR WAVE VELOCITY TEST RESULTS - Vs

Tip 
Depth 

(ft)

Geophone 
Depth 

(ft)

Ray 
Path
(ft)

Ray Path  
Difference

(ft)

Travel Time 
Interval

(ms)

Interval
Velocity

(ft/s)
9.35 8.69 8.91

12.63 11.97 12.14 3.22 5.07 635
15.91 15.26 15.38 3.25 4.39 739
19.19 18.54 18.64 3.26 4.73 688
22.47 21.82 21.91 3.27 4.87 670
25.75 25.10 25.18 3.27 4.92 664
29.04 28.38 28.45 3.27 4.65 704
32.32 31.66 31.72 3.27 4.14 791
35.60 34.94 35.00 3.28 4.04 810
38.88 38.22 38.27 3.28 3.82 857
42.16 41.50 41.55 3.28 4.17 786
45.44 44.78 44.83 3.28 3.85 852
48.72 48.06 48.10 3.28 3.66 896
52.00 51.35 51.38 3.28 3.47 945
55.28 54.63 54.66 3.28 3.95 829
58.56 57.91 57.94 3.28 3.97 826
61.84 61.19 61.22 3.28 3.93 835
65.12 64.47 64.50 3.28 3.59 912
68.41 67.75 67.78 3.28 3.93 835
71.69 71.03 71.06 3.28 3.59 914
74.97 74.31 74.34 3.28 3.61 908
78.25 77.59 77.62 3.28 3.79 865
81.53 80.87 80.90 3.28 4.11 797
84.81 84.15 84.18 3.28 4.11 798
88.09 87.43 87.46 3.28 4.06 807
91.37 90.72 90.74 3.28 4.03 813
94.75 94.09 94.11 3.38 4.06 833
97.93 97.28 97.30 3.18 3.77 845

Sheet 1 of 1



 

 

 

 

 

 

 

  Soil Behavior Type (SBT) Scatter Plots

   



S.W. Cole Engineering
Job No: 19-53070
Date: 2019-06-11  10:34
Site: 6150 College St, Brunswick, ME

Sounding: SCPT19-01
Cone: 542:T1500F15U500

Legend
Sensitive, Fine Grained
Organic Soils
Clays
Silt Mixtures
Sand Mixtures
Sands
Gravelly Sand to Sand
Stiff Sand to Clayey Sand
Very Stiff Fine Grained

Depth Ranges
 >0.0 to 15.0 ft
 >15.0 to 30.0 ft
 >30.0 to 45.0 ft
 >45.0 to 60.0 ft
 >60.0 to 75.0 ft
 >75.0 to 90.0 ft
 >90.0 to 105.0 ft
 >105.0 to 120.0 ft
 >120.0 to 135.0 ft
 >135.0 to 150.0 ft
 >150.0 ft
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Pore Pressure Dissipation Summary and  

Pore Pressure Dissipation Plots 

   



Job No: 19-53070
Client: S.W. Cole Engineering
Project: 6150 College St, Brunswick, ME
Start Date: 11-Jun-2019
End Date: 11-Jun-2019

CPTu PORE PRESSURE DISSIPATION SUMMARY

Sounding ID File Name
Cone Area                                         

(cm2)
Duration                                          

(s)

Test 
Depth                                                    

(ft)

Estimated 
Equilibrium Pore 

Pressure Ueq 

(ft)

Calculated 
Phreatic 
Surface 

(ft)

Estimated 
Phreatic 
Surface 

(ft)

SCPT19-01 19-53070_SP01 15 315 22.47 4.53 17.95

SCPT19-01 19-53070_SP01 15 335 55.28 37.17 18.11

SCPT19-01 19-53070_SP01 15 320 100.06 76.61 23.46

Totals 3 dissipations 16.2 min
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S.W. Cole Engineering
Job No: 19-53070
Date: 06/11/2019  10:34
Site: 6150 College St, Brunswick, ME

Sounding: SCPT19-01
Cone: 542:T1500F15U500    Area=15 cm²

Trace Summary:  
Filename: 19-53070_SP01.PPD
Depth: 6.850 m / 22.473 ft
Duration: 315.0 s

U Min: 4.1 ft
U Max: 4.7 ft

WT:  5.471 m / 17.948 ft
Ueq: 4.5 ft
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S.W. Cole Engineering
Job No: 19-53070
Date: 06/11/2019  10:34
Site: 6150 College St, Brunswick, ME

Sounding: SCPT19-01
Cone: 542:T1500F15U500    Area=15 cm²

Trace Summary:  
Filename: 19-53070_SP01.PPD
Depth: 16.850 m / 55.281 ft
Duration: 335.0 s

U Min: 36.3 ft
U Max: 42.3 ft

WT:  5.520 m / 18.110 ft
Ueq: 37.2 ft
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S.W. Cole Engineering
Job No: 19-53070
Date: 06/11/2019  10:34
Site: 6150 College St, Brunswick, ME

Sounding: SCPT19-01
Cone: 542:T1500F15U500    Area=15 cm²

Trace Summary:  
Filename: 19-53070_SP01.PPD
Depth: 30.500 m / 100.064 ft
Duration: 320.0 s

U Min: 76.4 ft
U Max: 93.6 ft

WT:  7.150 m / 23.459 ft
Ueq: 76.6 ft
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PLAN VIEW

SECTION A-A

PLAN VIEW

SECTION A-A

(STANDARD DEPTH SHOWN)

ALTERNATE ORIENTATION

R-TANKᴴᴰ TYPICAL TANK INLET/OUTLET DETAIL

NON-CORROSIVE HOSE
CLAMP OR TAPE USED TO
FASTEN FABRIC TO PIPES
TO PREVENT BACKFILL
FROM ENTERING
STRUCTURE

GEOTEXTILE FABRIC
OVER ACF R-TANKᴴᴰ

NON-CORROSIVE HOSE
CLAMP OR TAPE USED TO
FASTEN FABRIC TO PIPES
TO PREVENT BACKFILL
FROM ENTERING
STRUCTURE

GEOTEXTILE FABRIC
OVER ACF R-TANKᴴᴰ

END VIEW OF PIPE/FABRIC CONNECTION. CUT AN "X"
IN THE FABRIC SLIGHTLY LARGER THAN PIPE, PULL
THE FABRIC AROUND THE PIPE TO CREATE THE
"BOOT" AND THEN SECURE WITH A HOSE-CLAMP.

GEOTEXTILE PIPE BOOT FOR R-TANKᴴᴰ

FRONT VIEW

5.0'

PIPE
O.D.

PIPE

± 
5.

0'
٭

SIDE VIEW

P
IP

E
O

.D
.

2'-0"

· 30 MIL GEOTEXTILE LINER FABRIC
COLLAR TO FIT OUTSIDE
DIAMETER OF INLET/OUTLET PIPE

· TRIM  AS NEEDED ٭

NOTE: CUT FABRIC AND
WRAP AROUND PIPE SO
THAT PIPE BUTS DIRECTLY
AGAINST ACF R-TANKᴴᴰ.
PIPE EFFLUENT SHALL NOT
PASS THROUGH FABRIC

30 MIL PVC LINER
FABRIC OVER ACF
R-TANKᴴᴰ

SECTION

STAINLESS STEEL
BANDS

STAINLESS
STEEL BANDS

INLET/OUTLET PIPE

GEOTEXTILE FABRIC

"X" CUT IN THE FABRIC
TO ALLOW PIPE/TANK
INTERFACE

15
.7

5"

15.75"

33
.8

6"

28.15" 28.15"

V
A

R
IE

S

ISOMETRIC VIEW

SECTION VIEW

PLAN VIEW

FRONT VIEW

LENGTH = 28.15 IN. (715 MM)
WIDTH = 15.75 IN. (400 MM)
HEIGHT = 33.86 IN. (860 MM)
STORAGE VOLUME = 8.25 CF (234 L)
VOID INTERNAL VOLUME: 95%
VOID SURFACE AREA: 90%

LOAD RATING:

MATERIAL:

GEOMETRY:

MODULE DATA

UTILITY PLAN
- NORTH
CAMPUS
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LH Lawn seed mix High-Use Lawn Seed

TREES BOTANICAL / COMMON NAME CONT SIZE QTY

AB Abies balsamea phanerolepis / Canaan Balsam Fir B & B 8`-10` H 5

AS Acer saccharum `Green Mountain` TM / Green Mountain Sugar Maple B & B 2.5"-3"  Cal 3

BR Betula papyrifera `Renaissance Reflection` / Renaissance Reflection Paper Birch B & B 2.5"-3"  Cal 15

BP1 Betula populifolia `Whitespire` / Whitespire Birch B & B 2"-2.5"  Cal 12

BP2 Betula populifolia `Whitespire` / Whitespire Birch B & B 3.5"-4"  Cal 6

HI Hamamelis x intermedia `Arnold Promise` / Arnold Promise Hybrid Witch Hazel B & B 5`-6` H 7

PG Picea glauca / White Spruce B & B 7`-8` H 6

PS Pinus strobus / White Pine B & B 6`-7` H 15

QP Quercus palustris / Pin Oak B & B 3"-3.5"  Cal 7

QC Quercus prinus / Chestnut Oak B & B 3"-3.5"  Cal 3

TI Thuja x `Green Giant` / Green Giant Arborvitae B & B 6`-7` H 6

PLANT SCHEDULE
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PLANTING NOTES

1. Planting contractor shall visit site prior to submitting bid to become

completely familiar with site conditions.

2. No planting will be installed until all grading and construction has been

completed in immediate area.

3. Contractor to verify all utilities on property and to protect all utilities during

excavation for plants.

4. If there is a discrepancy between the number of plants shown on the plan

and the number of plants shown in plant list, the number of plants shown

on plan will take precedence.

5. All container material to be grown in container a minimum of 6 months.

6. All material shall comply with the latest edition of the American Standard

for Nursery Stock, American Association of Nurseryman.

7. Contractor shall repair all damage to property from planting operations at

no  cost to the owner.

8. Contractor shall guarantee new plant material through one calendar year

from time of provisional acceptance.

9. The Landscape Architect will tag all plants at the nursery and inspect them

after delivery to the site.  All plant materials shall be inspected by the

Landscape Architect on site prior to installation.

10. All proposed plants shall be located carefully as shown on the plans and the

placements shall be approved by Landscape Architect before the plants are

installed.

11. Spacing of plants is to be based on measurements taken parallel to the

ground plane.

12. All disturbed areas not to be paved or planted shall be loamed and seeded

as shown.  See specifications for seed mix.

13. Staking and guying shall be determined by the Landscape Architect on a

tree by tree basis.  For pricing purposes, provide a per tree unit cost for

staking and guying.  If staking and guying is required, remove tree wrap,

stakes, and guy wires at end of first growing season.

14. For tree planting in lawn areas, any disturbed lawn shall be loamed and

seeded as necessary.

15. Grass seed shall be applied at the recommended rate then raked in.

Additional seeding at the recommended rate will be hydro seeded.

depending on conditions, straw cover may be required.

16. Landscape Architect to flag trees to be protected on site.

17. All lawn areas to be irrigated. Refer to specifications for irrigation and

maintenance.

18. Planting outside scope by owner.

19. Existing planting zone to be protected and preserved. No equipment or

materials to be stored in these zones. All work is to be done be hand or with

the uses of an Air Spade as directed be Landscape Architect.

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
EXIST. CB RIM=75.63

AutoCAD SHX Text
EXIST. CB RIM=78.6

AutoCAD SHX Text
EXIST. CB RIM=76.44

AutoCAD SHX Text
FB

AutoCAD SHX Text
FB

AutoCAD SHX Text
COMM DUCT BANK

AutoCAD SHX Text
4@5" CONDUITS



1/2" Ø BLACK RUBBER HOSE TO  PROTECT BARK.

LOCATE HOSES AT FIRST BRANCH.

REMOVE AFTER  ONE YEAR

GUYS SHOULD  ALLOW FOR SOME TREE MOVEMENT

(3) ANCHORS DRIVEN MIN 24" INTO  UNDISTURBED

GRADE OUTSIDE ROOTBALL. REMOVE AFTER ONE YEAR

GUY TREES UP TO 4" CAL, GUY WIRE TREES GREATER

THAN 4" CAL, ONLY IF DIRECTED BY LAND ARCH

SET ROOT FLARE OF TREE AT  FINISHED GRADE OF SOIL

REMOVE ALL BURLAP, ROPES, WIRE & ALL OTHER

NON-BIODEGRADABLE MATERIALS FROM THE

ROOTBALL. SCARIFY THE EXTERIOR 6" ± OF ROOTBALL.

2" - 3" DEEP LOAM WATERING BERM AT

EDGE OF ROOTBALL,  REMOVE AFTER ONE YEAR

MULCH, OVER FULL TREE PIT, HOLD BACK

FROM TRUNK AT 6" PERIMETER

UNDISTURBED SUBGRADE

HORTICULTURAL SUBSOIL, EXTEND TO

BOTTOM OF ROOTBALL AS SHOWN

TREE PLANTING SOIL

SCARIFY SUBGRADE  TO BOTTOM LIMIT OF

COMPACTION. SEE NOTE 2

NOTE:

1.) PRUNE BROKEN, CROSSING OR RUBBING BRANCHES.

HAND WATER IN ALL TREES DURING PLANTING.

2.) IF SCARIFICATION IS REQUIRED, CONTRACTOR TO

HAND COMPACT AREA UNDER ROOT BALL TO PREVENT

SETTLING.

V
A

R
1
'
-
6

"

6"

EXCAVATED AREA MIN 3X ROOT BALL

2" DEPTH COMPOSTED BARK MULCH, KEEP FREE

OF TRUNK/STEMS

SET CROWN OF ROOTBALL 1"  ABOVE FINISHED SOIL

GRADE

REMOVE ROPES, WIRES, &

NON-BIODEGRADABLE MATERIALS FROM

ROOTBALL, LOOSEN & SCARIFY  ROOTBALLS

OF CONTAINER GROWN & B&B SHRUBS

UNDISTURBED SUBGRADE

2
"

SCARIFY SUBGRADE TO BOTTOM LIMIT

OF COMPACTION

PLANTING BED SOIL

HORTICULTURAL SUBSOIL

1
'
-
0

"
1
'
-
0

"

NOTE: PRUNE BROKEN BRANCHES. HAND

WATER IN ALL SHRUBS AFTER PLANTING.

HYDRO SEED/OR SOD, SEE PLANTING PLAN

8" AMENDED EX LOAM

TILL 4" MINIMUM, REMOVE WEEDS, DEBRIS, & ROCKS

4" AND OVER IN ANY DIMENSION

8
"

4
"

PLACE MIN 2" MULCH OVER SLOPE, TAKING

CARE NOT TO BURY PLANTS

FG

SLICE MAT AND PLANT GROUND COVER

PLANTS THROUGH HOLES

PLACE EROSION CONTROL MAT ACROSS

SLOPE AND AROUND LARGER PLANTS,

SECURE W/ WIRE STAPLES

PLANT SHRUBS AND LARGER PLANTS @ SLOPE

ANGLE, ROUGHEN ROOTBALLS TO IMPROVE

CONTACT W/ SOIL

PLANTING BED SOIL

PLACE & COMPACT FILL IN 6" LIFTS, CREATING

BENCHES TO STABILIZE PLANTING BED SOIL

EROSION CONTROL FABRIC TO BE TOED IN

18" (MIN) ONTO FLAT @ TOP OF SLOPE. 6"

MIN DEPTH

1

2

 

"

1

2

"

IN AREAS OF EXISTING TREE ROOTS, EXCAVATE

INDIVIDUAL HOLES FOR PLANTS, PROVIDE 1" - 2"

PLANTING SOIL

FACE OF BUILDING OR EDGE OF PAVEMENT, WHERE

APPLICABLE

NOTE 1: REFER TO PLANT LIST FOR

SPACING DIMENSION

2" DEPTH COMPOSTED BARK MULCH, KEEP

FREE OF STEMS

REMOVE CONTAINERS & LOOSEN

ROOTBALLS, PLANT CROWN TO BE ± 

1

2

"

ABOVE FINISHED SOIL GRADE

PLANTING BED SOIL

HORTICULTURAL SUBSOIL

UNDISTURBED SUBGRADE

6"

SCARIFY SUBGRADE TO BOTTOM

LIMIT OF COMPACTION

1'
-0

"
1'

-0
"

2"

SEE N
OTE 1

3"

2X WIDTH OF ROOT AREA

1
'
-
6

"
 
T

O
 
2

'
-
0

"

3-4" ROUNDED RIVER STONE,

MATCH RIVER STONE  5/L8.0.  LA

TO APPROVE

NON-WOVEN GEOTEXTILE FABRIC

UNDER DRAIN SEE CIVIL

BUILDING EDGE

PLANTING BED SOIL

SEE CIVIL DRAWINGS FOR BASE

COURSE

MONOLITHIC STONE BEYOND

SEE DTL 8/L8.0

LIGHTED BOLLARD BEYOND

SEE LIGHTING PLAN

PLANTING IN STONE

SEE 2/L5.3

PAVEMENT- BIT CONC.

SEE CIVIL

STEEL EDGE @ LANDFORM

SEE DTL 7/L8.0
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DEP PERMITTING SET

DD PERMITTING SET

10.17.2019 100% DESIGN DEVELOPMENT

01.03.2020 100% CONSTRUCTION DOCUMENTS

01.21.2020 BRUNSWICK PLANNING BOARD

L5.3

PLANTING DETAILS

LANDSCAPE ARCHITECT

DECIDUOUS TREE PLANTING

3/8" =1-0"

1

SHRUB PLANTING

1" =1-0"

3

LAWN-SOD OR HYDROSEED

1" =1-0"

6

PLANTED SLOPE

1" =1-0"

4

PERRENIEL/GROUND COVER PLANTING

1" =1-0"

5

PLANTING IN STONE

1" =1-0"

2

SS

SOILS NOTES

1. Individual tree and Shrub soil area are not shown on plan see planting

Details for soil areas.

2. Contractor to test existing site soils to determent soil  amendments to be

incorporated. Top 6" of Lawn  soil to be amended, top 8"-12" of perennial

and ground cover soil to be amended.

3. Contractor to provide proposed amendments per planting area Landscape

Architect.

4. Soil amendments to Existing trees to be V.I.F by LA

5. All soil amendment work to be preformed in Tree invigoration Zone to be

completed with Air Spade as directed be Landscape Architect or Arborist.

6. All soil  work to be preformed in Tree invigoration Zone to completed before

the emergence of existing groundcover's or after first hard frost of the

season as directed by Landscape Architect.

7. All equipment work areas, and material storage areas to be decompacted

to limit of compaction

8. Topsoil to be installed shall be natural, friable, fertile soil 

characteristic of productive soil in the vicinity, reasonably free of stones,

clay lumps, roots, and other foreign matter.  Do not use muddy topsoil.

Place during dry weather.  Allow for 8" average depth of topsoil screened

for lawn areas, and 12" depth at planting areas, except as otherwise

indicated on the drawings.

9. Fine grade topsoil eliminating rough and low areas to ensure positive

drainage.  Maintain levels, profiles, and contours of subgrades.

AS SHOWN

SECTION @ SOUTH LANDFORM

1/4" =1-0"

7



1.2 1.4 1.5 1.7 2.2 2.1

1.2 1.4 1.5 1.7 1.8 1.8

1.2 1.3 1.5 1.6 1.7 1.7

1.1 1.3 1.4 1.5 1.6 1.6

0.4 0.4 0.4 0.4 0.4

0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.7 0.7 0.6 0.6 0.7 0.7 0.7 0.7 0.7

0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.2 0.2

1.1 1.1 1.1 1.0 1.0 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.3

0.8 1.0 1.1 1.2 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.2 1.2 1.3 1.3 1.3 1.2 1.0 0.9 0.7 0.6 0.5 0.4 0.3

0.6 0.8 1.0 1.1 1.3 1.4 1.5 1.5 1.5 1.4 1.3 1.3 1.2 1.3 1.4 1.4 1.5 1.5 1.5 1.4 1.2 1.0 0.9 0.7 0.5 0.4 0.3

0.7 0.9 1.1 1.3 1.4 1.6 1.8 1.7 1.6 1.5 1.4 1.4 1.4 1.4 1.5 1.6 1.7 1.7 1.7 1.5 1.3 1.2 1.0 0.8 0.6 0.5 0.4

0.6 0.8 0.9 1.1 1.3 1.5 1.8 2.0 1.9 1.7 1.6 1.5 1.5 1.5 1.5 1.6 1.7 1.8 2.0 1.9 1.7 1.4 1.2 1.0 0.8 0.6 0.5 0.4

0.6 0.7 0.8 1.0 1.2 1.4 1.6 1.8 2.0 1.9 1.7 1.6 1.6 1.5 1.5 1.5 1.6 1.7 1.9 2.0 1.9 1.7 1.5 1.3 1.0 0.8 0.7 0.5 0.4

0.8 0.8 0.7 0.8 1.0 1.2 1.4 1.5 1.7 1.8 1.8 1.7 1.6 1.5 1.5 1.4 1.5 1.6 1.7 1.8 1.9 1.8 1.6 1.5 1.3 1.0 0.8 0.7 0.5 0.4

0.9 1.0 1.1 0.7 0.8 1.0 1.1 1.3 1.4 1.5 1.6 1.6 1.6 1.5 1.4 1.4 1.4 1.4 1.5 1.6 1.7 1.7 1.7 1.5 1.4 1.2 1.0 0.8 0.7 0.6 0.5

1.1 1.2 1.3 1.3 0.8 0.8 1.0 1.1 1.2 1.3 1.4 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.4 1.4 1.5 1.6 1.6 1.5 1.4 1.3 1.1 1.0 0.8 0.7 0.6 0.5

1.4 1.5 1.5 1.4 0.8 0.9 1.0 1.0 1.1 1.2 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.4 1.4 1.3 1.2 1.1 0.9 0.8 0.7 0.6 0.5

1.7 1.7 1.5 1.3 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.3 1.3 1.3 1.4 1.3 1.3 1.2 1.1 0.9 0.8 0.7 0.6 0.5

1.5 1.3 1.2 0.9 0.9 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.1 1.1 1.2 1.2 1.3 1.3 1.4 1.3 1.3 1.2 1.1 1.0 0.8 0.7 0.6 0.5

1.3 1.2 0.9 1.0 1.1 1.2 1.2 1.2 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.2 1.2 1.3 1.4 1.4 1.4 1.4 1.3 1.2 1.0 0.9 0.8 0.7 0.6

1.1 0.9 0.9 1.1 1.2 1.3 1.4 1.4 1.3 1.2 1.2 1.1 1.0 1.0 1.0 0.9 1.0 1.0 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.5 1.4 1.3 1.1 1.0 0.8 0.7 0.6

0.9 0.8 0.8 1.0 1.2 1.3 1.5 1.5 1.5 1.4 1.3 1.2 1.1 1.0 1.0 0.9 0.9 0.9 1.0 1.0 1.1 1.2 1.4 1.5 1.6 1.7 1.7 1.7 1.5 1.4 1.2 1.1 0.9 0.8 0.7 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1

0.9 0.8 0.9 1.1 1.3 1.5 1.6 1.7 1.7 1.5 1.4 1.3 1.1 1.0 1.0 0.9 0.9 0.9 1.0 1.0 1.1 1.3 1.4 1.6 1.7 1.8 1.9 1.8 1.7 1.5 1.3 1.1 1.0 0.9 0.8 0.7 0.7 0.6 0.6 0.5 0.5 0.4 0.4 0.3 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1

0.9 0.9 0.8 1.0 1.2 1.4 1.6 1.8 1.9 1.8 1.6 1.5 1.3 1.2 1.0 1.0 0.9 0.9 0.9 1.0 1.0 1.2 1.3 1.5 1.7 1.8 2.0 2.1 2.0 1.8 1.6 1.4 1.2 1.0 0.9 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0.5 0.5 0.4 0.4 0.3 0.3 0.2 0.2 0.1 0.1 0.1

0.9 0.9 0.9 1.0 1.2 1.4 1.6 1.8 1.9 1.8 1.6 1.5 1.3 1.2 1.0 0.9 0.9 0.9 0.9 1.0 1.0 1.2 1.3 1.5 1.7 1.9 2.1 2.2 2.0 1.8 1.6 1.4 1.3 1.1 1.0 0.9 0.9 0.9 0.8 0.8 0.8 0.7 0.7 0.6 0.5 0.4 0.4 0.3 0.2 0.2 0.2 0.1 0.1

1.0 1.0 0.9 0.9 0.8 1.0 1.2 1.3 1.5 1.6 1.7 1.6 1.5 1.4 1.3 1.1 1.0 0.9 0.9 0.9 0.9 1.0 1.0 1.2 1.3 1.5 1.7 1.8 2.0 2.0 1.9 1.8 1.6 1.4 1.3 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.3 0.2 0.2 0.2 0.1

1.2 1.1 1.1 1.0 0.9 0.9 0.8 0.8 0.8 0.8 0.6 0.5 0.9 1.0 1.1 1.3 1.4 1.5 1.5 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.9 0.9 0.9 1.0 1.0 1.1 1.3 1.5 1.6 1.7 1.8 1.9 1.8 1.7 1.6 1.4 1.3 1.2 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.1 1.0 0.9 0.7 0.6 0.5 0.4 0.3 0.3 0.2 0.2 0.1

1.4 1.3 0.9 1.0 1.0 1.1 1.2 1.3 1.3 1.2 1.1 0.9 0.7 0.6 0.5 0.4 0.4 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.3 1.3 1.2 1.1 1.0 1.0 0.9 0.9 0.9 0.9 1.0 1.1 1.1 1.3 1.4 1.5 1.7 1.7 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.2 1.2 1.3 1.4 1.4 1.4 1.3 1.2 1.0 0.9 0.7 0.6 0.5 0.4 0.3 0.2 0.2 0.2

1.5 1.5 1.4 1.4 1.5 1.5 1.4 1.2 1.0 0.8 0.7 0.6 0.5 0.4 0.7 1.2 1.4 1.2 1.9 3.5 4.0 2.5 1.2 1.8 3.1 2.4 1.2 2.9 3.9 3.0 1.5 0.8 0.8 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.0 1.0 0.9 0.9 0.9 0.9 0.9 1.0 1.1 1.1 1.2 1.4 1.5 1.6 1.7 1.7 1.6 1.6 1.5 1.4 1.3 1.2 1.2 1.2 1.3 1.4 1.5 1.6 1.6 1.5 1.3 1.2 1.0 0.8 0.6 0.5 0.4 0.3 0.3 0.2 0.2

1.6 1.3 1.1 0.9 0.7 0.6 0.5 0.5 1.5 3.0 3.5 2.5 1.8 2.5 2.7 1.6 1.2 2.8 4.2 3.3 1.4 1.1 3.1 4.4 3.2 1.5 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 0.9 0.9 0.9 1.0 1.0 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.6 1.6 1.5 1.4 1.3 1.3 1.2 1.2 1.3 1.4 1.5 1.8 1.7 1.5 1.3 1.1 0.9 0.7 0.5 0.4 0.4 0.3 0.2 0.2

1.8 1.6 1.6 1.4 1.2 1.0 0.8 0.6 0.5 0.6 1.7 2.5 2.0 1.2 0.8 1.7 2.4 1.8 1.2 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.2 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.7 1.6 1.5 1.4 1.3 1.2 1.2 0.9 0.7 0.6 0.5 0.4 0.3 0.3 0.2

1.8 1.6 1.5 1.3 1.2 1.0 0.8 0.6 0.5 0.6 1.2 0.7 0.9 1.2 1.2 1.1 1.2 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.0 1.0 1.0 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.5 1.6 1.7 1.8 1.8 1.8 1.7 1.5 1.4 1.3 1.2 1.2 0.9 0.7 0.6 0.5 0.4 0.3 0.3

1.7 1.6 1.6 1.4 1.3 1.1 0.9 0.8 1.0 1.1 1.2 1.4 1.5 1.5 1.5 1.4 1.3 1.2 1.1 1.0 1.0 1.0 0.9 1.0 1.0 1.0 1.1 1.2 1.2 1.3 1.3 1.3 1.4 1.4 1.4 1.5 1.6 1.7 1.8 1.9 1.9 1.9 1.7 1.6 1.4 1.3 1.2 1.2 0.9 0.7 0.6 0.5 0.4 0.3 0.3 0.2

1.5 1.5 1.4 1.3 1.2 1.0 0.9 0.9 1.0 1.2 1.4 1.5 1.7 1.7 1.6 1.5 1.4 1.3 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.1 1.2 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.7 1.9 2.0 2.0 2.1 2.0 1.8 1.7 1.5 1.3 1.2 1.2

1.4 1.3 1.3 1.3 1.2 1.2 1.0 0.9 0.8 0.7 0.9 1.1 1.3 1.5 1.7 1.9 1.9 1.8 1.6 1.5 1.3 1.2 1.1 1.0 1.0 1.0 1.0 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.9 2.0 2.2 2.3 2.1 1.8 1.7 1.5 1.3 1.2 1.1

1.2 1.2 1.2 1.1 1.1 1.1 1.0 0.9 0.8 0.7 0.7 1.0 1.8 1.6 1.5 1.3 1.2 1.1 1.0 1.0 1.0 1.0 1.1 1.2 1.4 1.6 1.7 1.8 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.9 2.1 2.2 2.2 2.0 1.8 1.6 1.5 1.3 1.1 1.1

1.1 1.1 1.1 1.1 1.0 1.0 0.9 0.8 0.8 0.7 0.6 1.0 1.7 1.6 1.5 1.3 1.2 1.1 1.0 1.0 1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.1 2.0 1.9 1.8 1.8 1.8 1.8 1.9 2.0 2.1 2.0 1.9 1.7 1.6 1.4 1.2 1.1 1.0

1.1 1.1 1.1 0.9 0.9 0.9 0.7 0.7 1.0 1.6 1.5 1.4 1.3 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.3 1.5 1.7 1.8 2.1 2.2 2.1 1.9 1.8 1.8 1.7 1.7 1.8 1.8 1.8 1.8 1.7 1.6 1.4 1.3 1.1 1.0 0.9 0.9

1.1 1.1 1.2 1.2 1.0 0.9 0.9 0.8 0.7 0.7 1.0 1.5 1.4 1.3 1.3 1.2 1.1 1.1 1.1 1.1 1.1 1.2 1.4 1.5 1.6 1.8 2.0 2.1 2.0 1.8 1.8 1.7 1.6 1.6 1.6 1.7 1.7 1.6 1.6 1.4 1.3 1.2 1.0 0.9 0.9 0.8 0.8

1.2 1.3 1.3 1.0 0.9 0.8 0.6 0.7 1.1 1.4 1.3 1.3 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.5 1.6 1.7 1.8 1.8 1.8 1.7 1.6 1.6 1.5 1.5 1.5 1.5 1.5 1.4 1.4 1.3 1.2 1.1 1.0 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 0.9

1.4 1.5 1.5 1.2 1.0 0.9 0.6 0.7 1.1 1.3 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.4 1.5 1.6 1.6 1.6 1.6 1.6 1.5 1.4 1.4 1.3 1.3 1.3 1.3 1.3 1.2 1.2 1.1 1.0 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.9 1.0 1.0

1.5 1.6 1.6 1.5 1.4 1.2 1.1 0.9 0.7 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.2 1.2 1.2 1.1 1.1 1.0 0.9 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9 1.0 1.1 1.2

1.7 1.7 1.6 1.4 1.3 1.1 0.7 0.8 1.5 1.4 1.4 1.4 1.5 1.5 1.4 1.4 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 0.9 0.8 0.7 0.7 0.7 0.6 0.6 0.6 0.7 0.7 0.8 0.9 1.1 1.2 1.3

1.8 1.6 1.4 1.3 1.1 0.8 1.6 1.6 1.5 1.6 1.6 1.6 1.5 1.4 1.3 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 0.9 0.8 0.8 0.7 0.6 0.6 0.6 0.6 0.7 0.7 0.8 1.0 1.1 1.3 1.4

1.7 1.5 1.4 1.2 1.0 0.9 0.7 0.8 1.7 1.7 1.6 1.8 1.8 1.7 1.5 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.0 0.9 0.8 0.7 0.6 0.6 0.6 0.6 0.7 0.7 0.8 1.0 1.1 1.3 1.5

1.4 0.8 0.7 0.6 0.5 0.5 0.5 0.6 0.6 0.7 0.9 1.1 1.3 1.4 1.7 1.8 1.8 1.7 1.6 1.6 1.5 1.5 1.6 1.7 1.8 1.9 1.9 1.7 1.6 1.5 1.3 1.2 1.1 1.1 1.1 1.2 1.3 1.5 1.6 1.8 1.9 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.1 1.1 1.2 1.3 1.3 1.3 1.2 1.2 1.0 0.9 0.8 0.7 0.7 0.6 0.6 0.6 0.6 0.7 0.8 0.9 1.1 1.3 1.4

1.2 0.9 0.9 0.8 0.8 0.8 0.8 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.4 1.4 1.3 1.1 1.0 0.8 0.7 0.7 0.6 0.6 0.6 0.6 0.7 0.8 0.9 1.0 1.2 1.3 1.4

1.0 0.9 0.9 0.8 0.7 0.7 0.7 0.8 0.8 0.9 1.0 1.1 1.2 1.4 1.5 1.6 1.6 1.5 1.4 1.2 1.0 0.9 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.8 0.9 1.1 1.2

0.8 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9 1.1 1.3 1.4 1.6 1.6 1.4 1.2 1.1 0.9 0.7 0.6 0.6 0.5 0.5 0.5 0.6 0.6 0.7 0.8 0.9 1.0

0.6 0.6 1.6 1.4 1.2 1.0 0.9 0.7 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.7

0.5 0.4 1.5 1.3 1.2 1.0 0.8 0.7 0.6 0.5 0.5 0.4 0.4 0.4 0.5 0.5 0.6

0.4 0.4 1.3 1.2 1.1 0.9 0.7 0.6 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.5

0.3 0.3 1.1 1.0 0.9 0.8 0.7 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.3 0.4

0.2 0.9 0.9 0.8 0.7 0.6 0.5 0.4 0.4 0.3 0.3 0.3 0.3 0.3

0.2 0.2 0.7 0.7 0.6 0.5 0.5 0.4 0.4 0.3 0.3 0.3 0.3 0.2 0.2

0.1 0.1 0.1

0.1 0.1 0.1 0.1 0.1

0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.3 2.2 5.4 2.7

0.4 5.1 5.6 5.4 0.7 0.6

1.1 0.6

0.5 0.4 0.4

1.1 0.9 0.7 0.6 0.5 0.4

0.9 0.8 0.6

0.9 0.8

0.8

0.5 0.6

0.5

0.6

0.6

0.6

0.7

0.6 0.7

0.7 0.7

0.7 0.8

0.7

0.7

0.7

0.7

0.7

0.7

SMITH UNIONDUDLEY COE

COLLEGE STREET

SILLS DRIVE

DRUCKENMILLER HALL

MORRELL GYM

XW2

XW2

XW2

XW2 XW2

XW2

XW2

XW2

XW2

XW2

XW2 XW2

YW1

YW1

YW1

XW2

XW2XW2

XW2

YW1

XW2

YW1

GENERAL NOTES

A. REFER TO ELECTRICAL DETAILS SHEETS FOR POLE BASE 
INFORMATION, LIGHTING CONTROL DIAGRAMS, AND ZONE 
SCHEDULES. 

HGA NO:

DATE:

CIVIL ENGINEER

SEBAGO TECHNICS INC
75 JOHN ROBERTS ROAD,

SUITE 4A
SOUTH PORTLAND, ME 04106 

207-856-2206

LANDSCAPE ARCHITECT

STIMSON STUDIO
288 NORFOLK STREET
CAMBRIDGE, MA 02139

617-876-8960

AV / ACOUSTIC CONSULTANT

ACENTECH
33 MOULTON STREET

CAMBRIDGE, MA 02138
617-499-8000

FOOD SERVICE CONSULTANT

FOODSERVICE DESIGN
603-969-0009

NO DESCRIPTION DATE

BOWDOIN 

COLLEGE

MILLS HALL AND
THE CENTER FOR 
ARCTIC STUDIES

C COPYRIGHT HGA ARCHITECTS AND ENGINEERS, LLC

ISSUANCE HISTORY - THIS SHEET
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E031

SITE LIGHTING
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Stormwater Management Narrative 

 

Mills Hall and The Center for Arctic Studies 

Brunswick, Maine 

 
A. General 

 
This Stormwater Management Plan has been prepared to address the potential impacts 
associated with the proposed modification in stormwater runoff characteristics and 
development footprint as a result of the proposed Mills Hall and The Center for Arctic Studies 
facility to be constructed within the Polar Loop at Bowdoin Campus in Brunswick, Maine.  
Stormwater management controls outlined in this plan have been designed to best suit the 
proposed development and to generally comply with applicable State and Local regulatory 
requirements for evaluation of pre- and post-development conditions.  The project site is 
located in the Unnamed Tributary to Androscoggin River, near Jordan Avenue, which is 
defined by the Maine Department of Environmental Protection (Maine DEP) as an Urban 
Impaired Stream under Chapter 502, Appendix B.  As the project is required to obtain a Site 
Location of Development Permit Amendment, the project must meet the Basic, General, 
Flooding, and Urban Impaired Stream Standards under Chapter 500.   
 
The scope of work will include the removal of several parking spaces to accommodate the 
construction of Mills Hall and The Center for Arctic Studies.  The project will result in selective 
tree removal while preserving trees where practicable.   
 
Proposed surfaces will be graded to direct onsite stormwater runoff to several drip edge 
filters/filtration trenches, porous vehicular pavement, and two infiltration trenches.  Surface 
drainage in the post-development condition is designed to maintain natural drainage patterns 
to the greatest extent practicable. Maine DEP Basic Standards will be generally satisfied with 
the implementation of erosion control measures depicted in an Erosion and Sedimentation 
Control Plan, an Inspection and Maintenance Plan, and a housekeeping plan for use by the 
contractor/owner during and after construction is complete. 

 
B. Existing Conditions 

 
The subject site is currently developed as a paved parking area with access from Sills Drive in 
Brunswick.  The site was the former location of the Dayton Ice Area, which was demolished 
in 2009 and the present parking lot was constructed.  At that time, the site was granted a Site 
Location of Development Act Permit Modification which approved the removal of the Dayton 
Ice Area and subsequent construction of the Polar Loop parking lot, which included 
stormwater treatment for the non-vegetated surface at a 95% treatment rate.  
 
The site generally slopes towards the center of the parking lot where the constructed 
stormwater BMP is located with drainage being collected within a closed drainage system that 
discharges towards Sills Drive/ Bath Road intersection.  The portion of the site that abuts 
College Street has localized, shallow, depressions that allow for attenuation and ultimately 
infiltration of runoff.   
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C. Proposed Site Improvements 

 
The project will result in the creation/redevelopment of roughly 1.0 acre of non-vegetated 
area and 0.6 acres of landscaped area.  As the previously permitted Polar Loop Parking Lot 
achieved a 95%/80% treatment level, the proposed project will strive to meet or exceed the 
permitted treatment threshold and will therefore no be submitted under the Redevelopment 
Standard within Chapter 500.   
 
The proposed 15,750 square-foot footprint Mills/CAS facility will be located within the 
southerly portion of the Polar Loop Parking lot and will result in the loss of 79 parking spaces 
for the overall campus.  As part of project, two new transformer pads will be installed; one 
for an additional transformer and the other to replace a sinking pad.  The existing transformer 
will likely be utilized and just moved to the relocated pad.  A dumpster enclosure is proposed 
along the rear wall of Smith Union, adjacent to the exiting service loading area, which will 
remain following construction.   
 
The associated parking areas for the Mills/CAS facility are proposed as porous asphalt paving 
with regular bituminous pavement within the drive aisles.  There are several pedestrian 
walkways surrounding the facility, which will be constructed of various hardscape elements 
such as bituminous pavement, granite, and pavers.  These areas will be graded to drain and 
be treated by various filtration trenches that run along the landscaped areas of the site.   
 
In addition to the Mills/CAS facility, Bowdoin College will be removing the existing Dudley COE 
building and associated pavement as well as installing two Fitlerra Units along North Campus 
drive which is located west of the project site.  This work is being done to meet the Urban 
Impaired Stream Standard as the Town of Brunswick does not have an approved 
Compensation Fee Utilization Program. 
 
 

D. Soils 

 
A Class ‘D’ Medium Intensity Soil Survey published by the United States Department of 
Agriculture, Natural Resources Conservation Service for Cumberland County, Maine, 
supplements the high intensity soil survey for on-site areas that are considered in the 
stormwater model.  The Hydrologic Soil Group (HSG) of the site soils are classified by Technical 
Release TR-55 of the Soil Conservation Service as follows: 

 

Soil Type Symbol Phase HSG Drainage Class 

Windsor WmB Loamy Sand A Excessively Drained 

 

SW Cole performed subsurface explorations on the site.  Borings were observed around the 
footprint of the proposed building, the locations of which are indicated on the Grading & 
Utility Plan, and should accurately represent soil and groundwater conditions for the filtration 
trenches/drip edge filters, which will likely be lined due to the proximity to the building and 
knowing that the building foundation drains are below and will require pumping to discharge 
to the gravity storm drain system.  Boring log data, which indicates that there are no areas 
where a seasonal high groundwater table exists at an elevation above the proposed BMP 
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outlet/underdrain invert, is included in the Draft report, dated June 27, 2019, as prepared by 
SW Cole Engineering, Inc. (Attachment A-1).   
 

E. Methodology 

 
The stormwater runoff analysis was developed using the “HydroCAD” computer modeling 
software, which incorporates the TR-55 and TR-20 methodologies as provided by the Soil 
Conservation Service of the U.S. Department of Agriculture. The peak runoff rates were 
calculated using a 24-hour duration storm event with a Type III rainfall distribution.  The 
rainfall amounts for southeast Cumberland County for the 2-year, 10-year and 25-year storm 
events are as follows: 

   

Storm Frequency 24-hr Duration Rainfall (in.) 

2-yr 3.1 
10-yr 4.6 
25-yr 5.8 

 

F. Pre-Development Watershed Model 

 

The pre-development watershed model consists of three (3) subcatchments. 
 

Subcatchment 1 (1S) is located within the central portion of the development site and 
represents roughly two-thirds of the overall development area.  There are several catch basins 
within the subcatchment that collect and convey runoff towards the Sills Drive/Bath Road 
intersection, which ultimately discharges on the north side of Bath Road, east of the Federal 
Street.  Study point 1 is represented by the discharge pipe from an existing catch basin within 
the easterly park field of Polar Loop.   
 
Subcatchment 2 (2S) is located in the easterly portion of the site and represents the wooded 
area which is located between Sills Drive/College Street and the easterly edge of the parking 
lot.  This subcatchment does not have a defined discharge point, but has a small depressed 
area within the wooded area where runoff collects and eventually infiltrates.   
 
Subcatchment 3 (3S) is located in the southerly portion of the site and represents the wooded 
area along College Street.  This subcatchment does not have a defined discharge point, but 
has a small depressed area within the wooded area where runoff collects and eventually 
infiltrates.   
 

 

G. Post-Development Watershed Model 

The post-development watershed model consists of fifteen (15) subcatchments.  Modeling 
reflects on-site ground cover changes, which include proposed landscaping, impervious areas 
associated with the new building, and manmade previous surfaces for sidewalks and paved 
areas. Existing drainage patterns will be generally maintained with the proposed stormwater 
design.  A Treatment Table can be found on the Post Development Watershed Plan, 
Attachment B, showing the Best Management Practices used for treating each of the 
subcatchments.  
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H. Stormwater Quality Management 

The subject site is within an Unnamed Tributary to Androscoggin River near Jordan Avenue, 
which is listed as an Urban Impaired Stream per Maine DEP Chapter 502: Direct Watersheds 
of Lakes Most at Risk from New Development, and Urban Impaired Streams – Appendix B.  
Proposed development associated with this project therefore has to meet the General 
Standard, Flooding Standard, and Urban Impaired Stream Standard. 
 
The stormwater management design for the site incorporates several different treatment 
methods; porous asphalt paving, filtration trenches/drip edge filters, and two infiltration 
trenches.  As stated previously, as the existing parking lot achieved a treatment level of 95% 
for the non-vegetated surface, this project is being designed to meet the minimum general 
standards (95%/80%) and will not pursue any redevelopment credit.   
 
The parking stalls associated within the Mills Hall and Center for Arctic Studies are proposed 
as porous asphalt paving with the surrounding drive aisles being graded to drain towards the 
porous asphalt with no more than 50-feet of run-on length.  Each parking bay has a catch 
basin located within the low spot, to act as an overflow during heavy rain events.  An orifice 
will be utilized on the incoming underdrain header pipe as it enters the catch basin to restrict 
the release of the water quality volumes over 24-48 hours. 
 
A total of six filtration trenches are proposed to treat non-vegetated surfaces associated with 
the proposed buildings and pedestrian walkways.  The filtration trenches act in the same 
manner as a roof drip edge filter, in that a layer of crushed stone provides volume attenuation 
while an underlying layer of filtration media provides the necessary filtration of the runoff.  A 
small orifice opening will control the release of the water quality volumes over 24-48 hours.  
The Filtration Trench detail within the design plans contain a table which represents the 
various elevations within the system as well as the controlling orifice elevation and diameter. 
 
There are two infiltration trenches which will aid in the treatment of stormwater generated 
from a portion of the roof as well as sections of pedestrian walkways that will be 
reconstructed as a result of the proposed project.   
 
Utilizing the above-mentioned treatment measures, the proposed project attains a treatment 
level of 95.07% got newly created non-vegetated surface and 84.32% of newly created 
developed area, which exceed the General Standard treatment level of 95% and 80% 
respectively.   
 

I. Urban Impaired Stream Standard 

 
As the site is within an Urban Impaired Stream watershed and is subject to a Site Location of 
Development Act Permit, the project is required to meet the Urban Impaired Stream 
Standard, which requires the Applicant to either pay a compensation fee or mitigate project 
impacts by reducing or eliminating on or off-site imperious area.  As the Town of Brunswick 
does not have an approved Compensation Fee Utilization Program, the Applicant will be 
mitigating proposed impacts by treating and removing existing impervious surfaces.   
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Bowdoin College, within the next 5 years, will remove the existing Dudley COE building and 
associated paved parking and access, with the exception of a small pedestrian walk way.  The 
area will be loamed and seeded and restored as a lawn area.  Additionally, two Filterra units 
are proposed within North Campus Drive which will treat approximately 15,000 s.f. of existing 
parking lot and access drive.   
 
The removal of the Dudley COE is depicted within the Demolition Plan and Site Layout Plans, 
and the proposed Filterra units are depicted within the Overall Utility Layout Plan. There will 
be a single 4’x6’ curb inlet Filterra with a downstream catch basin for peak runoff diversion 
and a single 6’x8’ grate inlet with internal bypass Filterra.  Runoff from the Filterras will 
discharge to individual R-Tank systems which will detain the water quality volume for 24-48 
hours before entering the adjacent closed drainage system that traverses the campus.  
 
 

Urban Impaired Stream Mitigation Credits Required 

Per Chap 501.3.A(1) 

 Acres Credits per Acre Total Credits 

Non-Roof Impervious 0.66 0.50 0.33 
Roof 0.36 0.20 0.07 

Landscaped  0.59 0.10 0.06 
   0.46 

 
 

Urban Impaired Stream Mitigation Credits Provided 

Per Chap 501.3.A(3) 

 Acres Credits per Acre Total Credits 

Eliminate Roof, replace with 
landscape 

0.09 0.2 0.02 

Eliminate med use parking, 
replace with landscape 

0.15 0.7 0.11 

Treat med use parking, at 100% 
gen. stds. 

0.12 1.2 0.14 

Treat med use parking, at 100% 
gen. stds. 

0.24 1.2 0.29 

   0.56 

 
As can be seen in the above Tables, the provided Mitigation Credits for the Urban Impaired Stream 
Standard exceed the required credits.   
 

J. Stormwater Quantity Management (Flooding Standard) 

 
In order to satisfy the Flooding Standard, peak flow rates for the 2-, 10-, and 25-year storm 
events had to be lower in the post-development condition as compared to the pre-
development condition at each study point.  The following table summarizes the results of 
the HydroCAD model calculations, which are included in this section as Attachments C and D, 
for the design storm events for the project area.  The HydroCAD model runs predict decrease 
changes in peak flow rates during the 2-, 10- and 25-year storm events. 
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Attachment A 

 
Water Quality Calculations  
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SEBAGO TECHNICS, INC. JOB 11001.12 - Arctic Museum

75 John Roberts Road, Suite 4A SHEET NO. 1 OF 3

South Portland, ME 04106 CALCULATED BY PDO DATE 8/14/2019

(207) 200-2100  FAX (207) 856-2206 CHECKED BY

FILE NAME PRINT DATE 9/13/2019

MDEP Site Location of Development Submission

Note:  Permeable Pavers are sized in accordance with Chapter 7.7 of the Maine Department of 

Environmental Protection BMPs Technical Design Manual, latest revision

Treatment Calculations for Proposed Porous Pavement PA-1 1.1S

WQV Calculation

(WQV = Water Quality Volume)

Total Landscaped Area = 716.0 sf

Total Impervious Area= 6,993.0 sf

Total Watershed Area= 7,709.0 sf

Area of Porous Pavements= 1,296.0 sf

WQV  Required= 1.25" x Impervious Area + 0.4"x Landscape Area = 752.3 cf

Total Depth of Open Graded Base (Reservoir Coarse Varies)= 18.0 in.

Porosity= 40.0%

WQV within Reservoir Coarse= 777.6 c.f.

Maximum Run-on Flow Path= 50 l.f. Per 7.7.2, runon flow path shall not exceed 50 lf

Min Filter Layer Depth= 12.0 in.

Filter Layer Depth Provided= 12.0 in.



1.1S

1.1P

Porous Pvmt 1

Routing Diagram for 11001-12 POST
Prepared by Sebago Technics,  Printed 9/13/2019

HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  PA-1 Rainfall=1.98"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 2HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1.1S: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 751 cf,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  PA-1 Rainfall=1.98"

Area (sf) CN Description

* 6,993 98 Proposed Porous Pavement
* 866 39 Prop Grass, A

7,859 91 Weighted Average
866 11.02% Pervious Area

6,993 88.98% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

PA-1 Rainfall=1.98"

Runoff Area=7,859 sf

Runoff Volume=751 cf

Runoff Depth=1.15"

Tc=6.0 min

CN=91

0.2 cfs



Type III 24-hr  PA-1 Rainfall=1.98"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 3HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 1.1P: Porous Pvmt 1

Inflow Area = 7,859 sf, 88.98% Impervious,  Inflow Depth = 1.15"    for  PA-1 event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 751 cf
Outflow = 0.0 cfs @ 14.39 hrs,  Volume= 618 cf,  Atten= 94%,  Lag= 138.3 min
Primary = 0.0 cfs @ 14.39 hrs,  Volume= 618 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 74.22' @ 14.39 hrs   Surf.Area= 1,296 sf   Storage= 453 cf

Plug-Flow detention time= 455.2 min calculated for 618 cf (82% of inflow)
Center-of-Mass det. time= 383.2 min ( 1,205.0 - 821.7 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.56' 12.0"  Round Outfall   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.56' / 72.36'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.7" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 14.39 hrs  HW=74.22'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 3.2 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 5.12 fps)
3=4" UD  (Passes 0.0 cfs of 0.4 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)



Type III 24-hr  PA-1 Rainfall=1.98"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 4HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Pond 1.1P: Porous Pvmt 1

Inflow
Primary

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Inflow Area=7,859 sf

Peak Elev=74.22'

Storage=453 cf
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SEBAGO TECHNICS, INC. JOB 11001.12 - Arctic Museum

75 John Roberts Road, Suite 4A SHEET NO. 2 OF 3

South Portland, ME 04106 CALCULATED BY PDO DATE 8/14/2019

(207) 200-2100  FAX (207) 856-2206 CHECKED BY

FILE NAME PRINT DATE 9/13/2019

MDEP Site Location of Development Submission

Note:  Permeable Pavers are sized in accordance with Chapter 7.7 of the Maine Department of 

Environmental Protection BMPs Technical Design Manual, latest revision

Treatment Calculations for Proposed Porous Pavement PA-2 1.2S

WQV Calculation

(WQV = Water Quality Volume)

Total Landscaped Area = 553.0 sf

Total Impervious Area= 6,703.0 sf

Total Watershed Area= 7,256.0 sf

Area of Porous Pavements= 2,916.0 sf

WQV  Required= 1.25" x Impervious Area + 0.4"x Landscape Area = 716.7 cf

Total Depth of Open Graded Base (Reservoir Coarse Varies)= 18.0 in.

Porosity= 40.0%

WQV within Reservoir Coarse= 1749.6 c.f.

Maximum Run-on Flow Path= 50 l.f. Per 7.7.2, runon flow path shall not exceed 50 lf

Min Filter Layer Depth= 12.0 in.

Filter Layer Depth Provided= 12.0 in.



1.2S 1.2P

Porous Pvmt 2

Routing Diagram for 11001-12 POST
Prepared by Sebago Technics,  Printed 9/13/2019

HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  PA-2 Rainfall=1.78"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 2HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1.2S: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 721 cf,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  PA-2 Rainfall=1.78"

Area (sf) CN Description

* 6,703 98 Proposed Porous Pavement
* 553 39 Prop Grass, A

7,256 94 Weighted Average
553 7.62% Pervious Area

6,703 92.38% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

PA-2 Rainfall=1.78"

Runoff Area=7,256 sf

Runoff Volume=721 cf

Runoff Depth=1.19"

Tc=6.0 min

CN=94

0.2 cfs



Type III 24-hr  PA-2 Rainfall=1.78"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 3HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 1.2P: Porous Pvmt 2

Inflow Area = 7,256 sf, 92.38% Impervious,  Inflow Depth = 1.19"    for  PA-2 event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 721 cf
Outflow = 0.0 cfs @ 15.87 hrs,  Volume= 420 cf,  Atten= 97%,  Lag= 227.2 min
Primary = 0.0 cfs @ 15.87 hrs,  Volume= 420 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 73.30' @ 15.87 hrs   Surf.Area= 2,916 sf   Storage= 512 cf

Plug-Flow detention time= 585.8 min calculated for 420 cf (58% of inflow)
Center-of-Mass det. time= 479.8 min ( 1,287.9 - 808.2 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 3,141 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

72.72 2,916 0.0 0 0
72.73 2,916 30.0 9 9
73.72 2,916 30.0 866 875
73.73 2,916 10.0 3 878
74.71 2,916 10.0 286 1,163
74.72 2,916 40.0 12 1,175
76.22 2,916 40.0 1,750 2,925
76.23 2,916 10.0 3 2,928
76.88 2,916 10.0 190 3,117
76.89 50 100.0 15 3,132
77.00 120 100.0 9 3,141

Device Routing     Invert Outlet Devices

#1 Primary 72.20' 12.0"  Round Outfall   
L= 29.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.20' / 72.05'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.8" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 15.87 hrs  HW=73.30'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 2.3 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 2.21 fps)
3=4" UD  (Passes 0.0 cfs of 0.1 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)
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Pond 1.2P: Porous Pvmt 2

Inflow
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Hydrograph
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Inflow Area=7,256 sf
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SEBAGO TECHNICS, INC. JOB 11001.12 - Arctic Museum

75 John Roberts Road, Suite 4A SHEET NO. 3 OF 3

South Portland, ME 04106 CALCULATED BY PDO DATE 8/14/2019

(207) 200-2100  FAX (207) 856-2206 CHECKED BY

FILE NAME PRINT DATE 9/13/2019

MDEP Site Location of Development Submission

Note:  Permeable Pavers are sized in accordance with Chapter 7.7 of the Maine Department of 

Environmental Protection BMPs Technical Design Manual, latest revision

Treatment Calculations for Proposed Porous Pavement PA-3 1.3S

WQV Calculation

(WQV = Water Quality Volume)

Total Landscaped Area = 0.0 sf

Total Impervious Area= 3,083.0 sf

Total Watershed Area= 3,083.0 sf

Area of Porous Pavements= 1,296.0 sf

WQV  Required= 1.25" x Impervious Area + 0.4"x Landscape Area = 321.1 cf

Total Depth of Open Graded Base (Reservoir Coarse Varies)= 18.0 in.

Porosity= 40.0%

WQV within Reservoir Coarse= 777.6 c.f.

Maximum Run-on Flow Path= 50 l.f. Per 7.7.2, runon flow path shall not exceed 50 lf

Min Filter Layer Depth= 12.0 in.

Filter Layer Depth Provided= 12.0 in.



1.3S 1.3P

Porous Pvmt 3

Routing Diagram for 11001-12 POST
Prepared by Sebago Technics,  Printed 9/13/2019

HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC
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Summary for Subcatchment 1.3S: 

Runoff = 0.1 cfs @ 12.08 hrs,  Volume= 321 cf,  Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  PA-3 Rainfall=1.47"

Area (sf) CN Description

* 3,083 98 Proposed Porous Pavement

3,083 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

PA-3 Rainfall=1.47"

Runoff Area=3,083 sf

Runoff Volume=321 cf

Runoff Depth=1.25"

Tc=6.0 min

CN=98

0.1 cfs
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Summary for Pond 1.3P: Porous Pvmt 3

Inflow Area = 3,083 sf,100.00% Impervious,  Inflow Depth = 1.25"    for  PA-3 event
Inflow = 0.1 cfs @ 12.08 hrs,  Volume= 321 cf
Outflow = 0.0 cfs @ 13.59 hrs,  Volume= 320 cf,  Atten= 94%,  Lag= 90.4 min
Primary = 0.0 cfs @ 13.59 hrs,  Volume= 320 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 73.18' @ 13.59 hrs   Surf.Area= 1,296 sf   Storage= 180 cf

Plug-Flow detention time= 371.9 min calculated for 320 cf (100% of inflow)
Center-of-Mass det. time= 369.4 min ( 1,145.3 - 775.9 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.39' 12.0"  Round Outfall   
L= 91.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.39' / 71.58'   S= 0.0089 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 72.72' 0.6" Vert. Orifice    C= 0.600   
#3 Device 2 72.72' 4.0" Vert. 4" UD    C= 0.600   
#4 Primary 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 13.59 hrs  HW=73.18'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 1.6 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 3.18 fps)
3=4" UD  (Passes 0.0 cfs of 0.2 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)
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Pond 1.3P: Porous Pvmt 3
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Inflow Area=3,083 sf

Peak Elev=73.18'

Storage=180 cf

0.1 cfs

0.0 cfs
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SHEET NO. 1 OF 6
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Filtration Trench 1 FT-1 1.4S

Water Quality Volume Calculation

Total Impervious Area 3,731 SF

Total Landscaped Area 1,956 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 453.8 CF

Length of Trench 90.0 FT

Width of Trench 5.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 472.5 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

SEBAGO TECHNICS, INC.

75 John Roberts Road Suite 4A
South Portland, Maine 04106

Tel. (207) 200-2100  



1.4S 1.4P

FIlter Trench 1

Routing Diagram for 11001-12 POST
Prepared by Sebago Technics,  Printed 9/13/2019
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Summary for Subcatchment 1.4S: 

Runoff = 0.1 cfs @ 12.09 hrs,  Volume= 452 cf,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  FT-1 Rainfall=2.75"

Area (sf) CN Description

* 1,962 98 Proposed Roof
* 1,769 98 Prop Walkway
* 1,956 39 Prop Grass, A

5,687 78 Weighted Average
1,956 34.39% Pervious Area
3,731 65.61% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.4S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

FT-1 Rainfall=2.75"

Runoff Area=5,687 sf

Runoff Volume=452 cf

Runoff Depth=0.95"

Tc=6.0 min

CN=78

0.1 cfs
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Summary for Pond 1.4P: FIlter Trench 1

Inflow Area = 5,687 sf, 65.61% Impervious,  Inflow Depth = 0.95"    for  FT-1 event
Inflow = 0.1 cfs @ 12.09 hrs,  Volume= 452 cf
Outflow = 0.0 cfs @ 16.40 hrs,  Volume= 388 cf,  Atten= 96%,  Lag= 258.2 min
Primary = 0.0 cfs @ 16.40 hrs,  Volume= 388 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.77' @ 16.40 hrs   Surf.Area= 450 sf   Storage= 283 cf

Plug-Flow detention time= 639.7 min calculated for 388 cf (86% of inflow)
Center-of-Mass det. time= 576.1 min ( 1,434.0 - 857.9 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 831 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 450 0.0 0 0
73.58 450 40.0 2 2
74.57 450 40.0 178 180
74.58 450 20.0 1 181
75.57 450 20.0 89 270
75.58 450 10.0 0 270
75.74 450 10.0 7 278
75.75 450 40.0 2 279
77.74 450 40.0 358 638
77.75 450 40.0 2 639
77.99 450 40.0 43 683
78.00 450 100.0 5 687
78.25 700 100.0 144 831

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.00' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 16.40 hrs  HW=75.77'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.2 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 6.52 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)
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Pond 1.4P: FIlter Trench 1
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Inflow Area=5,687 sf

Peak Elev=75.77'

Storage=283 cf

0.1 cfs
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SHEET NO. 2 OF 6
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Filtration Trench 2 FT-2 1.6S

Water Quality Volume Calculation

Total Impervious Area 4,046 SF

Total Landscaped Area 1,217 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 462.0 CF

Length of Trench 85.0 FT

Width of Trench 6.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 535.5 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

75 John Roberts Road Suite 4A
South Portland, Maine 04106

Tel. (207) 200-2100  

SEBAGO TECHNICS, INC.



1.6S 1.6P

Filter Trench 2

Routing Diagram for 11001-12 POST
Prepared by Sebago Technics,  Printed 9/13/2019
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Summary for Subcatchment 1.6S: 

Runoff = 0.1 cfs @ 12.09 hrs,  Volume= 467 cf,  Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  FT-2 Rainfall=2.43"

Area (sf) CN Description

* 586 39 Exist Grass, A
* 3,203 98 Prop Roof
* 843 98 Prop Walkway
* 646 39 Prop Grass, A

5,278 84 Weighted Average
1,232 23.34% Pervious Area
4,046 76.66% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.6S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

FT-2 Rainfall=2.43"

Runoff Area=5,278 sf

Runoff Volume=467 cf

Runoff Depth=1.06"

Tc=6.0 min

CN=84

0.1 cfs
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Summary for Pond 1.6P: Filter Trench 2

Inflow Area = 5,278 sf, 76.66% Impervious,  Inflow Depth = 1.06"    for  FT-2 event
Inflow = 0.1 cfs @ 12.09 hrs,  Volume= 467 cf
Outflow = 0.0 cfs @ 16.35 hrs,  Volume= 393 cf,  Atten= 96%,  Lag= 255.3 min
Primary = 0.0 cfs @ 16.35 hrs,  Volume= 393 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.58' @ 16.35 hrs   Surf.Area= 510 sf   Storage= 307 cf

Plug-Flow detention time= 701.7 min calculated for 393 cf (84% of inflow)
Center-of-Mass det. time= 633.4 min ( 1,476.4 - 842.9 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 510 0.0 0 0
73.58 510 40.0 2 2
74.57 510 40.0 202 204
74.58 510 20.0 1 205
75.57 510 20.0 101 306
75.58 510 10.0 1 307
75.74 510 10.0 8 315
75.75 510 40.0 2 317
77.74 510 40.0 406 723
77.75 510 40.0 2 725
77.99 510 40.0 49 774
78.00 510 100.0 5 779
78.50 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.10' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 16.35 hrs  HW=75.58'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.1 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 6.17 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)



Type III 24-hr  FT-2 Rainfall=2.43"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 4HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Pond 1.6P: Filter Trench 2
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Inflow Area=5,278 sf
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Storage=307 cf
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SHEET NO. 3 OF 6
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Filtration Trench 3 FT-3 1.8S

Water Quality Volume Calculation

Total Impervious Area 7,973 SF

Total Landscaped Area 1,349 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 875.5 CF

Length of Trench 220.0 FT

Width of Trench 5.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 1,155.0 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

South Portland, Maine 04106
Tel. (207) 200-2100  

SEBAGO TECHNICS, INC.

75 John Roberts Road Suite 4A
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Filter Trench 3

Routing Diagram for 11001-12 POST
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Summary for Subcatchment 1.8S: 

Runoff = 0.3 cfs @ 12.09 hrs,  Volume= 883 cf,  Depth= 1.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  FT-3 Rainfall=2.13"

Area (sf) CN Description

* 7,323 98 Prop Roof
* 650 98 Prop Walkway
* 1,349 39 Prop Grass, A

9,322 89 Weighted Average
1,349 14.47% Pervious Area
7,973 85.53% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.8S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

FT-3 Rainfall=2.13"

Runoff Area=9,322 sf

Runoff Volume=883 cf

Runoff Depth=1.14"

Tc=6.0 min

CN=89

0.3 cfs
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Summary for Pond 1.8P: Filter Trench 3

Inflow Area = 9,322 sf, 85.53% Impervious,  Inflow Depth = 1.14"    for  FT-3 event
Inflow = 0.3 cfs @ 12.09 hrs,  Volume= 883 cf
Outflow = 0.0 cfs @ 15.86 hrs,  Volume= 724 cf,  Atten= 96%,  Lag= 226.2 min
Primary = 0.0 cfs @ 15.86 hrs,  Volume= 724 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 75.23' @ 15.86 hrs   Surf.Area= 1,100 sf   Storage= 586 cf

Plug-Flow detention time= 665.9 min calculated for 724 cf (82% of inflow)
Center-of-Mass det. time= 592.6 min ( 1,420.9 - 828.4 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,812 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 1,100 0.0 0 0
73.58 1,100 40.0 4 4
74.57 1,100 40.0 436 440
74.58 1,100 20.0 2 442
75.57 1,100 20.0 218 660
75.58 1,100 10.0 1 661
75.74 1,100 10.0 18 679
75.75 1,100 40.0 4 683
77.74 1,100 40.0 876 1,559
77.75 1,100 40.0 4 1,563
77.99 1,100 40.0 106 1,669
78.10 1,500 100.0 143 1,812

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.6" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 77.90' 0.4" x 13.0" Horiz. Orifice/Grate X 14.00    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   
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Primary OutFlow  Max=0.0 cfs @ 15.86 hrs  HW=75.23'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.0 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 5.46 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Pond 1.8P: Filter Trench 3
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Inflow Area=9,322 sf

Peak Elev=75.23'

Storage=586 cf

0.3 cfs
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SHEET NO. 4 OF 6
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Filtration Trench 4 FT-4 1.11S

Water Quality Volume Calculation

Total Impervious Area 755 SF

Total Landscaped Area 2,141 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 150.0 CF

Length of Trench 60.0 FT

Width of Trench 5.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 315.0 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

Tel. (207) 200-2100  

SEBAGO TECHNICS, INC.

75 John Roberts Road Suite 4A
South Portland, Maine 04106
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Summary for Subcatchment 1.11S: 

Runoff = 0.0 cfs @ 12.12 hrs,  Volume= 137 cf,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  FT-4 Rainfall=4.20"

Area (sf) CN Description

* 755 98 Prop Walkway
* 2,141 39 Prop Grass, A

2,896 54 Weighted Average
2,141 73.93% Pervious Area

755 26.07% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.11S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

FT-4 Rainfall=4.20"

Runoff Area=2,896 sf

Runoff Volume=137 cf

Runoff Depth=0.57"

Tc=6.0 min

CN=54

0.0 cfs
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Summary for Pond 1.11: Filter Trench 4

Inflow Area = 2,896 sf, 26.07% Impervious,  Inflow Depth = 0.57"    for  FT-4 event
Inflow = 0.0 cfs @ 12.12 hrs,  Volume= 137 cf
Outflow = 0.0 cfs @ 17.10 hrs,  Volume= 95 cf,  Atten= 92%,  Lag= 298.2 min
Primary = 0.0 cfs @ 17.10 hrs,  Volume= 95 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 74.19' @ 17.10 hrs   Surf.Area= 300 sf   Storage= 75 cf

Plug-Flow detention time= 414.4 min calculated for 95 cf (69% of inflow)
Center-of-Mass det. time= 299.5 min ( 1,216.3 - 916.7 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 499 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 300 0.0 0 0
73.58 300 40.0 1 1
74.57 300 40.0 119 120
74.58 300 20.0 1 121
75.57 300 20.0 59 180
75.58 300 10.0 0 180
75.74 300 10.0 5 185
75.75 300 40.0 1 186
77.74 300 40.0 239 425
77.75 300 40.0 1 426
77.99 300 40.0 29 455
78.10 500 100.0 44 499

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.0 cfs @ 17.10 hrs  HW=74.19'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.2 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 2.43 fps)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)
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Pond 1.11: Filter Trench 4

Inflow
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SHEET NO. 5 OF 6
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Filtration Trench 5 FT-5 1.12S

Water Quality Volume Calculation

Total Impervious Area 1,096 SF

Total Landscaped Area 938 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 145.4 CF

Length of Trench 85.0 FT

Width of Trench 6.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 535.5 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

SEBAGO TECHNICS, INC.

75 John Roberts Road Suite 4A
South Portland, Maine 04106

Tel. (207) 200-2100  
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Summary for Subcatchment 1.12S: 

Runoff = 0.0 cfs @ 12.10 hrs,  Volume= 149 cf,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  FT-5 Rainfall=3.20"

Area (sf) CN Description

* 1,096 98 Prop Walkway
* 938 39 Prop Grass, A

2,034 71 Weighted Average
938 46.12% Pervious Area

1,096 53.88% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.12S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

FT-5 Rainfall=3.20"

Runoff Area=2,034 sf

Runoff Volume=149 cf

Runoff Depth=0.88"

Tc=6.0 min

CN=71

0.0 cfs
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Summary for Pond 1.12P: Filter Trench 5

Inflow Area = 2,034 sf, 53.88% Impervious,  Inflow Depth = 0.88"    for  FT-5 event
Inflow = 0.0 cfs @ 12.10 hrs,  Volume= 149 cf
Outflow = 0.0 cfs @ 21.27 hrs,  Volume= 76 cf,  Atten= 98%,  Lag= 550.6 min
Primary = 0.0 cfs @ 21.27 hrs,  Volume= 76 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 74.38' @ 21.27 hrs   Surf.Area= 510 sf   Storage= 113 cf

Plug-Flow detention time= 791.7 min calculated for 76 cf (51% of inflow)
Center-of-Mass det. time= 656.5 min ( 1,528.7 - 872.2 )

Volume Invert Avail.Storage Storage Description

#1 73.82' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 510 0.0 0 0
73.83 510 40.0 2 2
74.82 510 40.0 202 204
74.83 510 20.0 1 205
75.82 510 20.0 101 306
75.83 510 10.0 1 307
75.99 510 10.0 8 315
76.00 510 40.0 2 317
77.99 510 40.0 406 723
78.00 510 40.0 2 725
78.24 510 40.0 49 774
78.25 510 100.0 5 779
78.75 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 74.17' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.17' / 74.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 74.17' 0.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.35' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 21.27 hrs  HW=74.38'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.1 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 2.11 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)
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Pond 1.12P: Filter Trench 5
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SHEET NO. 6 OF 6
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Filtration Trench 6 FT-6 1.5S

Water Quality Volume Calculation

Total Impervious Area 1,716 SF

Total Landscaped Area 2,156 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 250.6 CF

Length of Trench 60.0 FT

Width of Trench 5.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 315.0 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

75 John Roberts Road Suite 4A
South Portland, Maine 04106

Tel. (207) 200-2100  

SEBAGO TECHNICS, INC.
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Summary for Subcatchment 1.5S: 

Runoff = 0.1 cfs @ 12.10 hrs,  Volume= 251 cf,  Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  FT-6 Rainfall=3.55"

Area (sf) CN Description

* 1,716 98 Prop Walkway
* 2,156 39 Prop Grass, A

3,872 65 Weighted Average
2,156 55.68% Pervious Area
1,716 44.32% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 1.5S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

FT-6 Rainfall=3.55"

Runoff Area=3,872 sf

Runoff Volume=251 cf

Runoff Depth=0.78"

Tc=6.0 min

CN=65

0.1 cfs
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Summary for Pond 1.5: Filter Trench 6

Inflow Area = 3,872 sf, 44.32% Impervious,  Inflow Depth = 0.78"    for  FT-6 event
Inflow = 0.1 cfs @ 12.10 hrs,  Volume= 251 cf
Outflow = 0.0 cfs @ 17.52 hrs,  Volume= 153 cf,  Atten= 96%,  Lag= 325.1 min
Primary = 0.0 cfs @ 17.52 hrs,  Volume= 153 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 74.14' @ 17.52 hrs   Surf.Area= 700 sf   Storage= 161 cf

Plug-Flow detention time= 531.8 min calculated for 153 cf (61% of inflow)
Center-of-Mass det. time= 405.0 min ( 1,290.8 - 885.8 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,128 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 700 0.0 0 0
73.58 700 40.0 3 3
74.57 700 40.0 277 280
74.58 700 20.0 1 281
75.57 700 20.0 139 420
75.58 700 10.0 1 421
75.74 700 10.0 11 432
75.75 700 40.0 3 435
77.74 700 40.0 557 992
77.75 700 40.0 3 995
77.99 700 40.0 67 1,062
78.10 500 100.0 66 1,128

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 17.52 hrs  HW=74.14'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.1 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 2.17 fps)
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Pond 1.5: Filter Trench 6
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SHEET NO. 1 OF 4
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Infiltration Trench 1 IT-1 1.7S

Water Quality Volume Calculation

Total Impervious Area 2,749 SF

Total Landscaped Area 3,943 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 417.8 CF

Length of Trench 202.0 FT

Width of Trench 3.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 636.3 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

SEBAGO TECHNICS, INC.

75 John Roberts Road Suite 4A
South Portland, Maine 04106

Tel. (207) 200-2100  
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SHEET NO. 1 OF 4
CALCULATED BY DATE

FILE NAME PRNT DATE 9/13/2019

Treatment Calculations for Proposed Infiltration Trench 2 IT-2 1.9S

Water Quality Volume Calculation

Total Impervious Area 3,406 SF

Total Landscaped Area 1,775 SF

WQV Required = (1.25" x Impervious Area + 0.4" X Landscaped Area)

WQV Required 414.0 CF

Length of Trench 202.0 FT

Width of Trench 3.0 FT

Depth of Stone 24.0 IN 40% porosity

Depth of Sand Media 12.0 IN 25% porosity

*WQV Provided = Area of Trench x (Depth of Stone x Stone Porosity + Depth of Sand x Sand Porosity)

Total WQV Provided 636.3 CF

*The stone reservoir volume for the drip edge filter was designed to provide the storage required to
convey the water quality storm (storm that generates 1.25" of runoff over the roof) through the filter 
media under the stone, which is naturally sandy and well-drained.

75 John Roberts Road Suite 4A
South Portland, Maine 04106

Tel. (207) 200-2100  

SEBAGO TECHNICS, INC.
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S T A T E  O F  M A I N E  

DE P A R T M E N T  OF EN V I R O N M E N T A L  PR O T E C T I O N 
 
 
 
 
 

 PAUL R. LEPAGE PAUL MERCER 

 GOVERNOR COMMISSIONER 

AUGUSTA BANGOR PORTLAND PRESQUE ISLE
17 STATE HOUSE STATION 106 HOGAN ROAD, SUITE 6 312 CANCO ROAD 1235 CENTRAL DRIVE, SKYWAY PARK
AUGUSTA, MAINE 04333-0017 BANGOR, MAINE 04401 PORTLAND, MAINE 04103 PRESQUE ISLE, MAINE 04769
(207) 287-7688 FAX: (207) 287-7826 (207) 941-4570 FAX: (207) 941-4584 (207) 822-6300 FAX: (207) 822-6303 (207) 764-0477 FAX: (207) 760-3143

 
website: www.maine.gov/dep 

 

 
 
February 2, 2017 
 
Derek Berg 
Filterra Bioretention Systems 
Contech Engineered Solutions LLC 
71 US Route 1, Suite F 
Scarborough, ME 04074 
 
 
Dear Mr. Berg: 
 
This letter replaces the April 19, 2016 approval from the Department of Environmental 
Protection (Department) that authorized the use of the Filterra Bioretention System.  
The Filterra Bioretention System (FBS) was permitted for use by the Department of 
Environmental Protection (Department) on November 12, 2009, as part of a stormwater 
treatment train that included the use a StormTech Isolator Row following the structure 
as an approved alternative to the General Standards (Section 4.C) of the Stormwater 
Management Rules (Chapter 500). Based on new testing data, the installation of FBS 
structures without the StormTech Isolator Row was approved on an interim use by the 
Department on January 21, 2015. 
 
The FBS structures sizing criteria must be revised based on data you provided of an 
appropriate rainfall intensity rate that would allow for the full treatment of 90% of an 
average annual runoff volume. Therefore, the Department will review and approve, on a 
case-by-case basis, the use of the FBS when the system is sized, installed and 
maintained in accordance with the following provisions: 
 
1. The structure may be a standard concrete box or a soft shell system that is filled with 
the Filterra engineered filter media, provided it is sized to meet the requirements of the 
General Standards (Section 4.C) and is installed, operated and maintained in 
accordance with the manufacturer’s specifications. 
 
2. The FBS must be sized in accordance with the manufacturer’s standard New 
England testing results and revised sizing guidelines outlined in the following table to 
treat 90% of the annual runoff volume: 
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Filterra 
Model 

Number 

Area in Acres Treatment 
Flow Rate at 
140”/hr (cfs) 

Outlet 
Pipe Size 

4x4 0.100 0.05 4” 
4x6 0.151 0.08 4” 
4x8 0.202 0.10 4” 
6x6 0.227 0.12 4” 

6x8 / 4x12 0.301 0.16 4” 
6x10 0.378 0.19 6” 
6x12 0.454 0.23 6” 
7x13 0.573 0.29 6” 

 
Alternatively, the runoff from the entire contributing drainage area, including all pervious 
areas, may be modelled to provide treatment of the 0.95” storm at the approved 
hydraulic loading rate of 140” per hour.  
 
3. When designed with the standard curb inlet design, the FBS must be configured “off-
line” with the surface elevation at the FBS unit being up gradient of an overflow inlet. 
When designed with the grated inlet design, the FBS must incorporate an internal 
bypass and will not require an overflow inlet. The applicant must demonstrate that the 
proposed design meets all the manufacturer’s specifications prior to submission for 
Department approval. Review and approval of the proposed design by the manufacturer 
will be sufficient to demonstrate conformance with the manufacturer’s specifications. 
 
4. The treated flow and bypass flow must be combined and directed to a detention 
system/structure that will store the water quality/channel protection volume (WQv) 
consisting of the first 1.0 inch of runoff from impervious areas and 0.4 inch of runoff from 
lawns and landscaped areas. An external outlet control structure must control the flow 
out of the system and the WQv must be detained between 24 hours and 48 hours. 
 
5. When a boxed structure is proposed, the FBS must be delivered to the site with the 
engineered filter media and plumbing fully installed. The concrete box must be sealed to 
prevent debris and sediment from entering the system during construction. The 
activation of the FBS and opening of the protective mesh cover, installation of plant(s) 
and mulch layers as necessary, can be performed only by the supplier (Contech or its 
authorized dealer). The activation process must not commence until the project site is 
fully stabilized and cleaned (i.e., full landscaping, grass cover, final paving and street 
sweeping completed), minimizing the risk of construction materials contaminating the 
FBS system.  
 
6. When a soft shell structure is proposed, the FBS(s) must be built on site and must 
include all the components of a boxed structure. The FBS must be designed per the 
manufacturer’s specifications and must be installed on-site by the manufacturer’s 
representative.  
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7. Prior to construction, a five-year binding inspection and maintenance contract must 
be provided for review and approval by the Department, and must be renewed before 
contract expiration. The contract will be with a professional with knowledge of erosion 
and stormwater control, including a detailed working knowledge of the proposed 
system. The first year’s maintenance must be provided by the manufacturer to ensure 
that the system is operating according to the established specifications.  
 
8. The overall stormwater management design must meet all Department criteria and 
sizing specifications and shall be reviewed and approved by the Department prior to 
use.  
 
9. Each project must be reviewed and approved by the manufacturer for proposed use, 
layout and sizing of the system and for conformance with their design specifications. 
The system must be installed under the manufacturer’s representative supervision.  
 
10. This approval is conditional to on-the-ground experience confirming that the FBS’s 
pollutant removal efficiency and sizing are appropriate. The “permit shield” provision 
(Section 14) of the Chapter 500 rules will apply, and the Department will not require the 
replacement of the system if, with proper maintenance, pollutant removals do not satisfy 
the General Standard Best Management Practices. 
 
We look forward to working with you as these stormwater management structures are 
installed on new projects. Questions concerning this decision should be directed to Jeff 
Dennis at (207) 215-6376. 
 
Sincerely, 

 
Mark Bergeron, P.E. 
Director 
Bureau of Land Resources 
 
cc: Don Witherill, Maine DEP 
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Summary for Subcatchment 1S: 4x6 Filterra

Runoff = 0.14 cfs @ 12.08 hrs,  Volume= 0.011 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Type III 24-hr  RTANK Rainfall=1.25"

Area (sf) CN Description

* 5,400 98

5,400 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 1S: 4x6 Filterra
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Type III 24-hr

RTANK Rainfall=1.25"

Runoff Area=5,400 sf

Runoff Volume=0.011 af

Runoff Depth=1.03"

Tc=6.0 min

CN=98

0.14 cfs
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Summary for Subcatchment 2S: 6x10 Filterra bypass

Runoff = 0.28 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Type III 24-hr  RTANK Rainfall=1.25"

Area (sf) CN Description

* 10,550 98

10,550 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 2S: 6x10 Filterra bypass

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

RTANK Rainfall=1.25"

Runoff Area=10,550 sf

Runoff Volume=0.021 af

Runoff Depth=1.03"

Tc=6.0 min

CN=98

0.28 cfs
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Summary for Pond 1P: R Tank A

Inflow Area = 0.124 ac,100.00% Impervious,  Inflow Depth = 1.03"    for  RTANK event

Inflow = 0.14 cfs @ 12.08 hrs,  Volume= 0.011 af

Outflow = 0.01 cfs @ 13.67 hrs,  Volume= 0.011 af,  Atten= 94%,  Lag= 94.9 min

Primary = 0.01 cfs @ 13.67 hrs,  Volume= 0.011 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Peak Elev= 75.89' @ 13.67 hrs   Surf.Area= 218 sf   Storage= 247 cf

Plug-Flow detention time= 323.3 min calculated for 0.011 af (100% of inflow)

Center-of-Mass det. time= 323.4 min ( 1,104.1 - 780.7 )

Volume Invert Avail.Storage Storage Description

#1A 74.00' 257 cf 7.94'W x 27.46'L x 4.20'H Field A
916 cf Overall - 273 cf Embedded = 643 cf  x 40.0% Voids

#2A 74.25' 259 cf ACF R-Tank SD  4  x 30  Inside #1

Inside= 15.7"W x 35.4"H => 3.68 sf x 2.35'L = 8.6 cf

Outside= 15.7"W x 35.4"H => 3.88 sf x 2.35'L = 9.1 cf

30 Chambers in 3 Rows

516 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 73.90' 12.0"  Round Culvert   
L= 65.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 73.90' / 73.35'   S= 0.0085 '/'   Cc= 0.900   

n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 74.00' 6.0" Vert. Orifice/Grate    C= 0.600   

#3 Device 2 74.00' 0.5" Vert. Orifice/Grate    C= 0.600   

#4 Device 1 76.00' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 76.00' / 75.90'   S= 0.0100 '/'   Cc= 0.900   

n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.01 cfs @ 13.67 hrs  HW=75.89'   (Free Discharge)

1=Culvert  (Passes 0.01 cfs of 4.34 cfs potential flow)

2=Orifice/Grate  (Passes 0.01 cfs of 1.21 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 6.58 fps)

4=Culvert  ( Controls 0.00 cfs)



Type III 24-hr  RTANK Rainfall=1.25"rtank
  Printed  9/13/2019Prepared by Sebago Technics

Page 4HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Pond 1P: R Tank A

Inflow

Primary

Hydrograph

Time  (hours)
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Inflow Area=0.124 ac

Peak Elev=75.89'

Storage=247 cf

0.14 cfs

0.01 cfs
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Summary for Pond 2P: R Tank B

Inflow Area = 0.242 ac,100.00% Impervious,  Inflow Depth = 1.03"    for  RTANK event

Inflow = 0.28 cfs @ 12.08 hrs,  Volume= 0.021 af

Outflow = 0.01 cfs @ 14.82 hrs,  Volume= 0.021 af,  Atten= 96%,  Lag= 164.0 min

Primary = 0.01 cfs @ 14.82 hrs,  Volume= 0.021 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Peak Elev= 74.40' @ 14.82 hrs   Surf.Area= 470 sf   Storage= 549 cf

Plug-Flow detention time= 537.3 min calculated for 0.021 af (100% of inflow)

Center-of-Mass det. time= 537.4 min ( 1,318.2 - 780.7 )

Volume Invert Avail.Storage Storage Description

#1A 72.75' 380 cf 17.12'W x 27.46'L x 3.48'H Field A
1,637 cf Overall - 687 cf Embedded = 950 cf  x 40.0% Voids

#2A 73.00' 652 cf ACF R-Tank SD  3  x 100  Inside #1

Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf

Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf

100 Chambers in 10 Rows

1,032 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 72.65' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 72.65' / 72.47'   S= 0.0180 '/'   Cc= 0.900   

n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   

#3 Device 2 72.75' 0.6" Vert. Orifice/Grate    C= 0.600   

#4 Device 1 75.00' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 75.00' / 74.90'   S= 0.0100 '/'   Cc= 0.900   

n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.01 cfs @ 14.82 hrs  HW=74.40'   (Free Discharge)

1=Culvert  (Passes 0.01 cfs of 4.23 cfs potential flow)

2=Orifice/Grate  (Passes 0.01 cfs of 1.12 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 6.14 fps)

4=Culvert  ( Controls 0.00 cfs)
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Pond 2P: R Tank B

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.242 ac

Peak Elev=74.40'

Storage=549 cf

0.28 cfs

0.01 cfs



1S

4x6 Filterra

2S

6x10 Filterra bypass

1P

R Tank A

2P

R Tank B

Routing Diagram for rtank
Prepared by Sebago Technics,  Printed 9/13/2019
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.366 98   (1S, 2S)

0.366 98 TOTAL AREA
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Summary for Subcatchment 1S: 4x6 Filterra

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 0.030 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 5,400 98

5,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 2S: 6x10 Filterra bypass

Runoff = 0.73 cfs @ 12.08 hrs,  Volume= 0.058 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 10,550 98

10,550 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: R Tank A

Inflow Area = 0.124 ac,100.00% Impervious,  Inflow Depth = 2.87"    for  2 -YEAR event
Inflow = 0.37 cfs @ 12.08 hrs,  Volume= 0.030 af
Outflow = 0.36 cfs @ 12.10 hrs,  Volume= 0.030 af,  Atten= 3%,  Lag= 1.2 min
Primary = 0.36 cfs @ 12.10 hrs,  Volume= 0.030 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.32' @ 12.10 hrs   Surf.Area= 218 sf   Storage= 308 cf

Plug-Flow detention time= 195.0 min calculated for 0.030 af (100% of inflow)
Center-of-Mass det. time= 195.1 min ( 952.2 - 757.1 )

Volume Invert Avail.Storage Storage Description

#1A 74.00' 257 cf 7.94'W x 27.46'L x 4.20'H Field A
916 cf Overall - 273 cf Embedded = 643 cf  x 40.0% Voids

#2A 74.25' 259 cf ACF R-Tank SD  4  x 30  Inside #1
Inside= 15.7"W x 35.4"H => 3.68 sf x 2.35'L = 8.6 cf
Outside= 15.7"W x 35.4"H => 3.88 sf x 2.35'L = 9.1 cf
30 Chambers in 3 Rows
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516 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 73.90' 12.0"  Round Culvert   
L= 65.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.90' / 73.35'   S= 0.0085 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 74.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 74.00' 0.5" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 76.00' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.00' / 75.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.36 cfs @ 12.10 hrs  HW=76.32'   (Free Discharge)
1=Culvert  (Passes 0.36 cfs of 4.92 cfs potential flow)

2=Orifice/Grate  (Passes 0.01 cfs of 1.36 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 7.31 fps)

4=Culvert  (Barrel Controls 0.35 cfs @ 2.38 fps)

Summary for Pond 2P: R Tank B

Inflow Area = 0.242 ac,100.00% Impervious,  Inflow Depth = 2.87"    for  2 -YEAR event
Inflow = 0.73 cfs @ 12.08 hrs,  Volume= 0.058 af
Outflow = 0.68 cfs @ 12.11 hrs,  Volume= 0.058 af,  Atten= 6%,  Lag= 1.8 min
Primary = 0.68 cfs @ 12.11 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.47' @ 12.11 hrs   Surf.Area= 470 sf   Storage= 889 cf

Plug-Flow detention time= 389.0 min calculated for 0.058 af (100% of inflow)
Center-of-Mass det. time= 388.4 min ( 1,145.5 - 757.1 )

Volume Invert Avail.Storage Storage Description

#1A 72.75' 380 cf 17.12'W x 27.46'L x 3.48'H Field A
1,637 cf Overall - 687 cf Embedded = 950 cf  x 40.0% Voids

#2A 73.00' 652 cf ACF R-Tank SD  3  x 100  Inside #1
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
100 Chambers in 10 Rows

1,032 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 72.65' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 72.65' / 72.47'   S= 0.0180 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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#2 Device 1 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 72.75' 0.6" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 75.00' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.00' / 74.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.68 cfs @ 12.11 hrs  HW=75.47'   (Free Discharge)
1=Culvert  (Passes 0.68 cfs of 5.76 cfs potential flow)

2=Orifice/Grate  (Passes 0.02 cfs of 1.48 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.02 cfs @ 7.90 fps)

4=Culvert  (Barrel Controls 0.67 cfs @ 2.73 fps)
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Summary for Subcatchment 1S: 4x6 Filterra

Runoff = 0.56 cfs @ 12.08 hrs,  Volume= 0.045 af,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 5,400 98

5,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 2S: 6x10 Filterra bypass

Runoff = 1.09 cfs @ 12.08 hrs,  Volume= 0.088 af,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 10,550 98

10,550 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: R Tank A

Inflow Area = 0.124 ac,100.00% Impervious,  Inflow Depth = 4.36"    for  10 -YEAR event
Inflow = 0.56 cfs @ 12.08 hrs,  Volume= 0.045 af
Outflow = 0.55 cfs @ 12.10 hrs,  Volume= 0.045 af,  Atten= 2%,  Lag= 1.0 min
Primary = 0.55 cfs @ 12.10 hrs,  Volume= 0.045 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.41' @ 12.10 hrs   Surf.Area= 218 sf   Storage= 320 cf

Plug-Flow detention time= 155.9 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 155.8 min ( 905.2 - 749.4 )

Volume Invert Avail.Storage Storage Description

#1A 74.00' 257 cf 7.94'W x 27.46'L x 4.20'H Field A
916 cf Overall - 273 cf Embedded = 643 cf  x 40.0% Voids

#2A 74.25' 259 cf ACF R-Tank SD  4  x 30  Inside #1
Inside= 15.7"W x 35.4"H => 3.68 sf x 2.35'L = 8.6 cf
Outside= 15.7"W x 35.4"H => 3.88 sf x 2.35'L = 9.1 cf
30 Chambers in 3 Rows
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516 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 73.90' 12.0"  Round Culvert   
L= 65.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.90' / 73.35'   S= 0.0085 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 74.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 74.00' 0.5" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 76.00' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.00' / 75.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.55 cfs @ 12.10 hrs  HW=76.41'   (Free Discharge)
1=Culvert  (Passes 0.55 cfs of 5.03 cfs potential flow)

2=Orifice/Grate  (Passes 0.01 cfs of 1.39 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 7.44 fps)

4=Culvert  (Barrel Controls 0.53 cfs @ 2.60 fps)

Summary for Pond 2P: R Tank B

Inflow Area = 0.242 ac,100.00% Impervious,  Inflow Depth = 4.36"    for  10 -YEAR event
Inflow = 1.09 cfs @ 12.08 hrs,  Volume= 0.088 af
Outflow = 1.06 cfs @ 12.10 hrs,  Volume= 0.088 af,  Atten= 2%,  Lag= 1.1 min
Primary = 1.06 cfs @ 12.10 hrs,  Volume= 0.088 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.61' @ 12.10 hrs   Surf.Area= 470 sf   Storage= 915 cf

Plug-Flow detention time= 291.1 min calculated for 0.088 af (100% of inflow)
Center-of-Mass det. time= 290.5 min ( 1,040.0 - 749.4 )

Volume Invert Avail.Storage Storage Description

#1A 72.75' 380 cf 17.12'W x 27.46'L x 3.48'H Field A
1,637 cf Overall - 687 cf Embedded = 950 cf  x 40.0% Voids

#2A 73.00' 652 cf ACF R-Tank SD  3  x 100  Inside #1
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
100 Chambers in 10 Rows

1,032 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 72.65' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 72.65' / 72.47'   S= 0.0180 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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#2 Device 1 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 72.75' 0.6" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 75.00' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.00' / 74.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.06 cfs @ 12.10 hrs  HW=75.61'   (Free Discharge)
1=Culvert  (Passes 1.06 cfs of 5.93 cfs potential flow)

2=Orifice/Grate  (Passes 0.02 cfs of 1.53 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.02 cfs @ 8.10 fps)

4=Culvert  (Barrel Controls 1.05 cfs @ 3.01 fps)
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Summary for Subcatchment 1S: 4x6 Filterra

Runoff = 0.70 cfs @ 12.08 hrs,  Volume= 0.057 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 5,400 98

5,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 2S: 6x10 Filterra bypass

Runoff = 1.38 cfs @ 12.08 hrs,  Volume= 0.112 af,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 10,550 98

10,550 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Pond 1P: R Tank A

Inflow Area = 0.124 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-YEAR event
Inflow = 0.70 cfs @ 12.08 hrs,  Volume= 0.057 af
Outflow = 0.69 cfs @ 12.10 hrs,  Volume= 0.057 af,  Atten= 2%,  Lag= 0.9 min
Primary = 0.69 cfs @ 12.10 hrs,  Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.47' @ 12.10 hrs   Surf.Area= 218 sf   Storage= 328 cf

Plug-Flow detention time= 135.0 min calculated for 0.057 af (100% of inflow)
Center-of-Mass det. time= 135.2 min ( 880.8 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1A 74.00' 257 cf 7.94'W x 27.46'L x 4.20'H Field A
916 cf Overall - 273 cf Embedded = 643 cf  x 40.0% Voids

#2A 74.25' 259 cf ACF R-Tank SD  4  x 30  Inside #1
Inside= 15.7"W x 35.4"H => 3.68 sf x 2.35'L = 8.6 cf
Outside= 15.7"W x 35.4"H => 3.88 sf x 2.35'L = 9.1 cf
30 Chambers in 3 Rows
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516 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 73.90' 12.0"  Round Culvert   
L= 65.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.90' / 73.35'   S= 0.0085 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 74.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 74.00' 0.5" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 76.00' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.00' / 75.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.69 cfs @ 12.10 hrs  HW=76.47'   (Free Discharge)
1=Culvert  (Passes 0.69 cfs of 5.10 cfs potential flow)

2=Orifice/Grate  (Passes 0.01 cfs of 1.41 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.01 cfs @ 7.54 fps)

4=Culvert  (Barrel Controls 0.68 cfs @ 2.74 fps)

Summary for Pond 2P: R Tank B

Inflow Area = 0.242 ac,100.00% Impervious,  Inflow Depth = 5.56"    for  25-YEAR event
Inflow = 1.38 cfs @ 12.08 hrs,  Volume= 0.112 af
Outflow = 1.35 cfs @ 12.10 hrs,  Volume= 0.112 af,  Atten= 2%,  Lag= 1.0 min
Primary = 1.35 cfs @ 12.10 hrs,  Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.70' @ 12.10 hrs   Surf.Area= 470 sf   Storage= 933 cf

Plug-Flow detention time= 242.5 min calculated for 0.112 af (100% of inflow)
Center-of-Mass det. time= 242.0 min ( 987.7 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1A 72.75' 380 cf 17.12'W x 27.46'L x 3.48'H Field A
1,637 cf Overall - 687 cf Embedded = 950 cf  x 40.0% Voids

#2A 73.00' 652 cf ACF R-Tank SD  3  x 100  Inside #1
Inside= 15.7"W x 26.8"H => 2.78 sf x 2.35'L = 6.5 cf
Outside= 15.7"W x 26.8"H => 2.93 sf x 2.35'L = 6.9 cf
100 Chambers in 10 Rows

1,032 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 72.65' 12.0"  Round Culvert   
L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 72.65' / 72.47'   S= 0.0180 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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#2 Device 1 72.75' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 72.75' 0.6" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 75.00' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 75.00' / 74.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.35 cfs @ 12.10 hrs  HW=75.70'   (Free Discharge)
1=Culvert  (Passes 1.35 cfs of 6.04 cfs potential flow)

2=Orifice/Grate  (Passes 0.02 cfs of 1.55 cfs potential flow)
3=Orifice/Grate  (Orifice Controls 0.02 cfs @ 8.24 fps)

4=Culvert  (Barrel Controls 1.33 cfs @ 3.18 fps)
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BOWDOIN COLLEGE

PROPOSED CENTER FOR ARCTIC STUDIES & MILLS HALL
BOWDOIN COLLEGE CAMPUS

BRUNSWICK, MAINE

EXPLORATION LOCATION PLAN

Job  No.:
Date :

19-0483
06/24/2019

Scale:
Sheet:

Not to Scale
1

S.W.COLE
E N G I N E E R I N G ,  I N C .

LEGEND:

APPROXIMATE BORING LOCATION

APPROXIMATE CONE PENETRATION TEST
LOCATION

NOTES:

1. EXPLORATION LOCATION PLAN WAS PREPARED FROM A
SCANNED SITE PLAN IMAGE AND IS NOT TO SCALE.

2. THE BORING LOCATIONS ARE APPROXIMATE.

3. THIS PLAN SHOULD BE USED IN CONJUNCTION WITH THE
ASSOCIATED S. W. COLE ENGINEERING, INC.
GEOTECHNICAL REPORT.

4. THE PURPOSE OF THIS PLAN IS ONLY TO DEPICT THE
LOCATION OF THE EXPLORATIONS IN RELATION TO THE
EXISTING CONDITIONS AND PROPOSED CONSTRUCTION
AND IS NOT TO BE USED FOR CONSTRUCTION.
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3-4-6-6

2-3-4-4

6-7-6-9

5-8-11-
9

2" Asphalt / medium dense, brown gravelly
SAND, some silt (FILL)
Medium dense, brown SAND, some silt
(FILL)
Loose, light brown SAND, trace silt

Loose, brown SAND, trace gravel, trace silt

Medium dense to loose, brown SAND, trace
silt

Medium dense, brown SAND, some silt with
occasional silty clay layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 79' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/6/2019  No free water observed, borehole open to 19' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-01

BORING NO.: B-19-01

PROJECT NO. 19-0483
SHEET: 1 of 1
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2-4-3-5
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3-5-8-
12

3-4-4-7

3-3-6-
10

2" Asphalt / medium dense, brown gravelly
SAND, some silt (FILL)

Medium dense, brown SAND, some silt
(FILL)
Loose, light brown SAND, some silt, trace
gravel

Loose, light brown SAND, trace silt

Loose, brown SAND, trace silt, trace gravel

Medium dense to loose, brown SAND, trace
silt with occasional silt layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 79' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/6/2019  No free water observed, borehole open to 19' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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SAMPLE INFORMATION
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CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-02

BORING NO.: B-19-02

PROJECT NO. 19-0483
SHEET: 1 of 1
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4-5-6-8

3-3-5-7

2-2-5-7

2" Asphalt / medium dense, brown gravelly
SAND, some silt (FILL)
Medium dense, brown SAND, some silt
(FILL)
Medium dense to loose, light brown SAND,
some silt

Medium dense to loose, brown SAND, some
silt with occasional silt layers

Loose, brown SAND with frequent silt layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 79' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/5/2019  No free water observed, borehole open to 25' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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SAMPLE INFORMATION
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CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/5/2019
DATE FINISH: 6/5/2019

BORING NO.: B-19-03

BORING NO.: B-19-03

PROJECT NO. 19-0483
SHEET: 1 of 1
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24/18
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24/18

24/20

24/12

24/10
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24/10

24/15
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2-3-4-5

5-5-5-5

3-3-5-4

4-3-4-4

3-4-6-7

2-3-4-
12

3-3-5-6

4-6-7-
12

5-4-5-4

Loose, dark brown-gray sandy SILT, trace
gravel with rootlets (Topsoil/Fill)

Loose to medium dense, brown SAND, some
silt, trace gravel

Loose to medium dense, light brown SAND,
trace silt

Loose to medium dense, brown SAND, some
silt

Loose, brown SAND, some silt with frequent
silt seams/layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft):      20 ft   6/6/2019  Free water at 20', borehole open to 37' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.
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SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-04

BORING NO.: B-19-04

PROJECT NO. 19-0483
SHEET: 1 of 1
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1D

2D

3D

4D

5D

6D

7D

8D

9D

24/16

24/16

24/15

24/20

24/15

24/18

24/16

24/14

24/12

0-2

2-4

5-7

10-12

15-17

20-22

25-27

30-32

35-37

2-1-2-2

3-4-6-6

4-4-4-4

3-3-2-3

3-3-4-4

1 FOR
12"-2-2

5-9-13-
16

5-5-8-
11

7-8-11-
10

Very loose, brown sandy SILT (Topsoil)

Very loose, brown silty SAND
Medium dense to loose, brown SAND, trace
silt, trace gravel

Loose to very loose, brown, trace silt, trace
gravel at 25'

Medium dense, brown SAND, some silt to
silty with frequent silt layers below 35'

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft):      20 ft   6/5/2019  Soils saturated at 20'.  Borehole open to 19.4' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
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(in)

SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/5/2019
DATE FINISH: 6/5/2019

BORING NO.: B-19-05

BORING NO.: B-19-05

PROJECT NO. 19-0483
SHEET: 1 of 1
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1D

2D

3D

4D

5D

6D

7D

8D

9D

24/18

24/16

24/16

24/15

24/10

24/10

24/1

24/12

24/12

0-2

2-4

5-7

10-12

15-17

20-22

25-27

30-32

35-37

2-2-3-4

3-5-5-5

4-4-5-6

2-3-3-4

4-5-6-8

2-4-5-5

3-2-4-5

6-6-7-7

3-2-5-7

Loose, dark sandy SILT with frequent silt
layers (Topsoil/FILL)

Loose, rust brown silty SAND
Medium dense to loose, brown SAND, some
silt, trace gravel with rootlets to 4'

Loose to medium dense, light brown SAND,
trace silt

Loose to medium dense, brown SAND, some
silt, trace gravel with occasional silt layers

Loose, brown silty SAND

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft):      20 ft   6/6/2019  Free water at 20', borehole open to 37' after drilling.

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Diedrich D-50

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
Rec.
(in)

SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/6/2019
DATE FINISH: 6/6/2019

BORING NO.: B-19-06

BORING NO.: B-19-06

PROJECT NO. 19-0483
SHEET: 1 of 1
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1D

2D

3D

4D

5D

6D

7D

8D

9D

24/18

24/15

24/15

24/13

18/13

24/7

24/12

24/14

24/18

0-2

2-4

5-7

10-12

15-16.5

20-22

25-27

30-32

35-37

1-1-2-5

4-5-5-7

3-4-5-5

2-6-8-
10

6-5-8

2-3-3-6

4-4-7-9

4-4-6-8

2-2-4-6

Very loose, dark brown silty SAND (Topsoil)

Loose, brown silty SAND,
Medium dense to loose, brown SAND, trace
silt, trace gravel

with occasional silt layers

Loose to medium dense, brown SAND, trace
silt

Loose to medium dense, brown SAND, some
silt with occasional silt layers

Bottom of Exploration at 37.0 feet

Pen. = Penetration Length
Rec. = Recovery Length

LOGGED BY: Patrick Otto

CORE BARREL:

At time of Drilling
At Completion of Drilling
After Drilling

D = Split Spoon Sample

CASING ID/OD: 4 in / 4 1/2 in

Water Level

AUGER ID/OD:  N/A / N/A

ELEVATION (FT): 78' Estimated

bpf = Blows per Foot

TOTAL DEPTH (FT): 37.0

U = Thin Walled Tube Sample

LOCATION: See Exploration Location Plan

DRILLER: Matt Leonard

HAMMER EFFICIENCY FACTOR:

KEY TO NOTES
AND SYMBOLS:

WATER LEVEL DEPTHS (ft): 6/5/2019  No free water observed

Sv = Field Vane Shear Strength, kips/sq.ft.

Drilling Information

RIG TYPE: Track Mounted Mobile Drill B-53

HAMMER TYPE: Automatic / Automatic

GENERAL NOTES:

HAMMER WEIGHT (lbs): 140 / 140

R = Rock Core Sample
V = Field Vane Shear mpf = Minute per Foot

WOR = Weight of Rods
WOH = Weight of Hammer
RQD = Rock Quality Designation

HAMMER DROP (inch): 30 / 16

DRILLING CO.: S. W. Cole Explorations, LLC

PID = Photoionization Detector N/A = Not Applicable

SAMPLER: Standard Split-Spoon

qU = Unconfined Compressive Strength, kips/sq.ft.

DRILLING METHOD: Cased Boring

Ø = Friction Angle (Estimated)
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Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time
measurements were made.

Pen./
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(in)

SAMPLE INFORMATION

H20
DepthDepth

(ft)

Blow
Count

or
RQD

Sample
Description &
Classification

Field / Lab
Test Data

Remarks

CLIENT: Bowdoin College
PROJECT: Proposed Center for Arctic Studies & Mills Hall
LOCATION: Bowdoin College Campus, Brunswick, Maine

BORING LOG

DATE START: 6/5/2019
DATE FINISH: 6/5/2019

BORING NO.: B-19-07

BORING NO.: B-19-07

PROJECT NO. 19-0483
SHEET: 1 of 1
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1S

2S

3S

SP1

Study Point 1

SP2

Study Point 2

SP3

Study Point 3

Routing Diagram for 11001-12 PRE
Prepared by Sebago Technics,  Printed 9/13/2019

HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



11001-12 PRE
  Printed  9/13/2019Prepared by Sebago Technics

Page 2HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

29,758 39 >75% Grass cover, Good, HSG A  (1S, 3S)

74,088 98 Existing Pavement  (1S, 2S, 3S)

51,086 43 Woods/grass comb., Fair, HSG A  (2S, 3S)

154,932 69 TOTAL AREA



Type III 24-hr  2 -YEAR Rainfall=3.10"11001-12 PRE
  Printed  9/13/2019Prepared by Sebago Technics

Page 3HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-50.00 hrs, dt=0.01 hrs, 5001 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=98,698 sf   70.29% Impervious   Runoff Depth=1.33"Subcatchment 1S: 
   Flow Length=485'   Tc=6.0 min   CN=80   Runoff=3.5 cfs  10,902 cf

Runoff Area=41,826 sf   3.42% Impervious   Runoff Depth=0.03"Subcatchment 2S: 
   Flow Length=133'   Tc=17.5 min   CN=45   Runoff=0.0 cfs  116 cf

Runoff Area=14,408 sf   22.78% Impervious   Runoff Depth=0.22"Subcatchment 3S: 
   Flow Length=51'   Slope=0.0137 '/'   Tc=14.8 min   CN=55   Runoff=0.0 cfs  267 cf

   Inflow=3.5 cfs  10,902 cfLink SP1: Study Point 1
   Primary=3.5 cfs  10,902 cf

   Inflow=0.0 cfs  116 cfLink SP2: Study Point 2
   Primary=0.0 cfs  116 cf

   Inflow=0.0 cfs  267 cfLink SP3: Study Point 3
   Primary=0.0 cfs  267 cf

Total Runoff Area = 154,932 sf   Runoff Volume = 11,285 cf   Average Runoff Depth = 0.87"
52.18% Pervious = 80,844 sf     47.82% Impervious = 74,088 sf



Type III 24-hr  2 -YEAR Rainfall=3.10"11001-12 PRE
  Printed  9/13/2019Prepared by Sebago Technics
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Summary for Subcatchment 1S: 

Runoff = 3.5 cfs @ 12.09 hrs,  Volume= 10,902 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 69,375 98 Existing Pavement
29,323 39 >75% Grass cover, Good, HSG A

98,698 80 Weighted Average
29,323 29.71% Pervious Area
69,375 70.29% Impervious Area

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

0.5 39 0.0233 1.19 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

1.1 27 0.0037 0.43 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.3 290 0.0059 3.77 2.96 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

0.4 70 0.0029 3.07 3.77 Pipe Channel, D-E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Corrugated PP, smooth interior

0.2 59 0.0051 5.57 17.50 Pipe Channel, E-F
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Corrugated PP, smooth interior

2.5 Direct Entry, 

6.0 485 Total

Summary for Subcatchment 2S: 

Runoff = 0.0 cfs @ 15.81 hrs,  Volume= 116 cf,  Depth= 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

40,395 43 Woods/grass comb., Fair, HSG A
* 1,431 98 Existing Pavement

41,826 45 Weighted Average
40,395 96.58% Pervious Area
1,431 3.42% Impervious Area



Type III 24-hr  2 -YEAR Rainfall=3.10"11001-12 PRE
  Printed  9/13/2019Prepared by Sebago Technics
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 44 0.0158 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

5.1 89 0.0034 0.29 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

17.5 133 Total

Summary for Subcatchment 3S: 

Runoff = 0.0 cfs @ 12.48 hrs,  Volume= 267 cf,  Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

10,691 43 Woods/grass comb., Fair, HSG A
* 3,282 98 Existing Pavement

435 39 >75% Grass cover, Good, HSG A

14,408 55 Weighted Average
11,126 77.22% Pervious Area
3,282 22.78% Impervious Area

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

14.8 51 0.0137 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

Summary for Link SP1: Study Point 1

Inflow Area = 98,698 sf, 70.29% Impervious,  Inflow Depth = 1.33"    for  2 -YEAR event
Inflow = 3.5 cfs @ 12.09 hrs,  Volume= 10,902 cf
Primary = 3.5 cfs @ 12.09 hrs,  Volume= 10,902 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP2: Study Point 2

Inflow Area = 41,826 sf, 3.42% Impervious,  Inflow Depth = 0.03"    for  2 -YEAR event
Inflow = 0.0 cfs @ 15.81 hrs,  Volume= 116 cf
Primary = 0.0 cfs @ 15.81 hrs,  Volume= 116 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs



Type III 24-hr  2 -YEAR Rainfall=3.10"11001-12 PRE
  Printed  9/13/2019Prepared by Sebago Technics
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Summary for Link SP3: Study Point 3

Inflow Area = 14,408 sf, 22.78% Impervious,  Inflow Depth = 0.22"    for  2 -YEAR event
Inflow = 0.0 cfs @ 12.48 hrs,  Volume= 267 cf
Primary = 0.0 cfs @ 12.48 hrs,  Volume= 267 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Time span=0.00-50.00 hrs, dt=0.01 hrs, 5001 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=98,698 sf   70.29% Impervious   Runoff Depth=2.55"Subcatchment 1S: 
   Flow Length=485'   Tc=6.0 min   CN=80   Runoff=6.8 cfs  20,948 cf

Runoff Area=41,826 sf   3.42% Impervious   Runoff Depth=0.32"Subcatchment 2S: 
   Flow Length=133'   Tc=17.5 min   CN=45   Runoff=0.1 cfs  1,126 cf

Runoff Area=14,408 sf   22.78% Impervious   Runoff Depth=0.79"Subcatchment 3S: 
   Flow Length=51'   Slope=0.0137 '/'   Tc=14.8 min   CN=55   Runoff=0.2 cfs  946 cf

   Inflow=6.8 cfs  20,948 cfLink SP1: Study Point 1
   Primary=6.8 cfs  20,948 cf

   Inflow=0.1 cfs  1,126 cfLink SP2: Study Point 2
   Primary=0.1 cfs  1,126 cf

   Inflow=0.2 cfs  946 cfLink SP3: Study Point 3
   Primary=0.2 cfs  946 cf

Total Runoff Area = 154,932 sf   Runoff Volume = 23,021 cf   Average Runoff Depth = 1.78"
52.18% Pervious = 80,844 sf     47.82% Impervious = 74,088 sf
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Summary for Subcatchment 1S: 

Runoff = 6.8 cfs @ 12.09 hrs,  Volume= 20,948 cf,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 69,375 98 Existing Pavement
29,323 39 >75% Grass cover, Good, HSG A

98,698 80 Weighted Average
29,323 29.71% Pervious Area
69,375 70.29% Impervious Area

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

0.5 39 0.0233 1.19 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

1.1 27 0.0037 0.43 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.3 290 0.0059 3.77 2.96 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

0.4 70 0.0029 3.07 3.77 Pipe Channel, D-E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Corrugated PP, smooth interior

0.2 59 0.0051 5.57 17.50 Pipe Channel, E-F
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Corrugated PP, smooth interior

2.5 Direct Entry, 

6.0 485 Total

Summary for Subcatchment 2S: 

Runoff = 0.1 cfs @ 12.54 hrs,  Volume= 1,126 cf,  Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

40,395 43 Woods/grass comb., Fair, HSG A
* 1,431 98 Existing Pavement

41,826 45 Weighted Average
40,395 96.58% Pervious Area
1,431 3.42% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 44 0.0158 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

5.1 89 0.0034 0.29 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

17.5 133 Total

Summary for Subcatchment 3S: 

Runoff = 0.2 cfs @ 12.25 hrs,  Volume= 946 cf,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

10,691 43 Woods/grass comb., Fair, HSG A
* 3,282 98 Existing Pavement

435 39 >75% Grass cover, Good, HSG A

14,408 55 Weighted Average
11,126 77.22% Pervious Area
3,282 22.78% Impervious Area

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

14.8 51 0.0137 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

Summary for Link SP1: Study Point 1

Inflow Area = 98,698 sf, 70.29% Impervious,  Inflow Depth = 2.55"    for  10 -YEAR event
Inflow = 6.8 cfs @ 12.09 hrs,  Volume= 20,948 cf
Primary = 6.8 cfs @ 12.09 hrs,  Volume= 20,948 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP2: Study Point 2

Inflow Area = 41,826 sf, 3.42% Impervious,  Inflow Depth = 0.32"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.54 hrs,  Volume= 1,126 cf
Primary = 0.1 cfs @ 12.54 hrs,  Volume= 1,126 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Summary for Link SP3: Study Point 3

Inflow Area = 14,408 sf, 22.78% Impervious,  Inflow Depth = 0.79"    for  10 -YEAR event
Inflow = 0.2 cfs @ 12.25 hrs,  Volume= 946 cf
Primary = 0.2 cfs @ 12.25 hrs,  Volume= 946 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Time span=0.00-50.00 hrs, dt=0.01 hrs, 5001 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=98,698 sf   70.29% Impervious   Runoff Depth=3.60"Subcatchment 1S: 
   Flow Length=485'   Tc=6.0 min   CN=80   Runoff=9.5 cfs  29,620 cf

Runoff Area=41,826 sf   3.42% Impervious   Runoff Depth=0.72"Subcatchment 2S: 
   Flow Length=133'   Tc=17.5 min   CN=45   Runoff=0.3 cfs  2,519 cf

Runoff Area=14,408 sf   22.78% Impervious   Runoff Depth=1.40"Subcatchment 3S: 
   Flow Length=51'   Slope=0.0137 '/'   Tc=14.8 min   CN=55   Runoff=0.4 cfs  1,686 cf

   Inflow=9.5 cfs  29,620 cfLink SP1: Study Point 1
   Primary=9.5 cfs  29,620 cf

   Inflow=0.3 cfs  2,519 cfLink SP2: Study Point 2
   Primary=0.3 cfs  2,519 cf

   Inflow=0.4 cfs  1,686 cfLink SP3: Study Point 3
   Primary=0.4 cfs  1,686 cf

Total Runoff Area = 154,932 sf   Runoff Volume = 33,825 cf   Average Runoff Depth = 2.62"
52.18% Pervious = 80,844 sf     47.82% Impervious = 74,088 sf
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Summary for Subcatchment 1S: 

Runoff = 9.5 cfs @ 12.09 hrs,  Volume= 29,620 cf,  Depth= 3.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 69,375 98 Existing Pavement
29,323 39 >75% Grass cover, Good, HSG A

98,698 80 Weighted Average
29,323 29.71% Pervious Area
69,375 70.29% Impervious Area

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

0.5 39 0.0233 1.19 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

1.1 27 0.0037 0.43 Shallow Concentrated Flow, B-C
Short Grass Pasture   Kv= 7.0 fps

1.3 290 0.0059 3.77 2.96 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

0.4 70 0.0029 3.07 3.77 Pipe Channel, D-E
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  Corrugated PP, smooth interior

0.2 59 0.0051 5.57 17.50 Pipe Channel, E-F
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  Corrugated PP, smooth interior

2.5 Direct Entry, 

6.0 485 Total

Summary for Subcatchment 2S: 

Runoff = 0.3 cfs @ 12.39 hrs,  Volume= 2,519 cf,  Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

40,395 43 Woods/grass comb., Fair, HSG A
* 1,431 98 Existing Pavement

41,826 45 Weighted Average
40,395 96.58% Pervious Area
1,431 3.42% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.4 44 0.0158 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

5.1 89 0.0034 0.29 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

17.5 133 Total

Summary for Subcatchment 3S: 

Runoff = 0.4 cfs @ 12.23 hrs,  Volume= 1,686 cf,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

10,691 43 Woods/grass comb., Fair, HSG A
* 3,282 98 Existing Pavement

435 39 >75% Grass cover, Good, HSG A

14,408 55 Weighted Average
11,126 77.22% Pervious Area
3,282 22.78% Impervious Area

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

14.8 51 0.0137 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

Summary for Link SP1: Study Point 1

Inflow Area = 98,698 sf, 70.29% Impervious,  Inflow Depth = 3.60"    for  25-YEAR event
Inflow = 9.5 cfs @ 12.09 hrs,  Volume= 29,620 cf
Primary = 9.5 cfs @ 12.09 hrs,  Volume= 29,620 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP2: Study Point 2

Inflow Area = 41,826 sf, 3.42% Impervious,  Inflow Depth = 0.72"    for  25-YEAR event
Inflow = 0.3 cfs @ 12.39 hrs,  Volume= 2,519 cf
Primary = 0.3 cfs @ 12.39 hrs,  Volume= 2,519 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Summary for Link SP3: Study Point 3

Inflow Area = 14,408 sf, 22.78% Impervious,  Inflow Depth = 1.40"    for  25-YEAR event
Inflow = 0.4 cfs @ 12.23 hrs,  Volume= 1,686 cf
Primary = 0.4 cfs @ 12.23 hrs,  Volume= 1,686 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

17,084 39 Exist Grass, A  (1.10S, 1.6S, 1S, 3S)

1,786 98 Exist Walkway  (1.10S, 1.9S)

335 8 Exist Walkway  (1.7S)

24,410 98 Existing Pavement  (1S)

4,694 98 Existing Walkway  (2S, 3S)

16,323 39 Prop Grass, A  (1.11S, 1.12S, 1.1S, 1.2S, 1.4S, 1.5S, 1.6S, 1.7S, 1.8S, 1.9S)

5,797 98 Prop Grass, A  (1S)

2,867 98 Prop Pavement  (1S)

12,693 98 Prop Roof  (1.6S, 1.8S, 1.9S)

7,727 98 Prop Walkway  (1.11S, 1.12S, 1.4S, 1.5S, 1.6S, 1.8S, 1.9S)

2,414 98 Propo Walkway  (1.7S)

16,779 98 Proposed Porous Pavement  (1.1S, 1.2S, 1.3S)

1,962 98 Proposed Roof  (1.4S)

40,061 43 Woods/grass comb., Fair, HSG A  (2S, 3S)

154,932 71 TOTAL AREA
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Time span=0.00-50.00 hrs, dt=0.01 hrs, 5001 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=7,139 sf   20.24% Impervious   Runoff Depth=0.13"Subcatchment 1.10S: 
   Tc=6.0 min   CN=51   Runoff=0.0 cfs  77 cf

Runoff Area=2,896 sf   26.07% Impervious   Runoff Depth=0.20"Subcatchment 1.11S: 
   Tc=6.0 min   CN=54   Runoff=0.0 cfs  47 cf

Runoff Area=2,034 sf   53.88% Impervious   Runoff Depth=0.82"Subcatchment 1.12S: 
   Tc=6.0 min   CN=71   Runoff=0.0 cfs  139 cf

Runoff Area=7,859 sf   88.98% Impervious   Runoff Depth=2.16"Subcatchment 1.1S: 
   Tc=6.0 min   CN=91   Runoff=0.5 cfs  1,418 cf

Runoff Area=7,256 sf   92.38% Impervious   Runoff Depth=2.45"Subcatchment 1.2S: 
   Tc=6.0 min   CN=94   Runoff=0.5 cfs  1,480 cf

Runoff Area=3,083 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment 1.3S: 
   Tc=6.0 min   CN=98   Runoff=0.2 cfs  737 cf

Runoff Area=5,687 sf   65.61% Impervious   Runoff Depth=1.20"Subcatchment 1.4S: 
   Tc=6.0 min   CN=78   Runoff=0.2 cfs  569 cf

Runoff Area=3,872 sf   44.32% Impervious   Runoff Depth=0.55"Subcatchment 1.5S: 
   Tc=6.0 min   CN=65   Runoff=0.0 cfs  178 cf

Runoff Area=5,278 sf   76.66% Impervious   Runoff Depth=1.60"Subcatchment 1.6S: 
   Tc=6.0 min   CN=84   Runoff=0.2 cfs  703 cf

Runoff Area=6,692 sf   36.07% Impervious   Runoff Depth=0.34"Subcatchment 1.7S: 
   Tc=6.0 min   CN=59   Runoff=0.0 cfs  188 cf

Runoff Area=9,322 sf   85.53% Impervious   Runoff Depth=1.99"Subcatchment 1.8S: 
   Tc=6.0 min   CN=89   Runoff=0.5 cfs  1,546 cf

Runoff Area=5,181 sf   65.74% Impervious   Runoff Depth=1.20"Subcatchment 1.9S: 
   Tc=6.0 min   CN=78   Runoff=0.2 cfs  518 cf

Runoff Area=42,281 sf   78.22% Impervious   Runoff Depth=1.67"Subcatchment 1S: 
   Flow Length=258'   Tc=12.9 min   CN=85   Runoff=1.5 cfs  5,893 cf

Runoff Area=30,115 sf   2.54% Impervious   Runoff Depth=0.02"Subcatchment 2S: 
   Flow Length=133'   Tc=17.5 min   CN=44   Runoff=0.0 cfs  58 cf

Runoff Area=16,237 sf   24.20% Impervious   Runoff Depth=0.25"Subcatchment 3S: 
   Flow Length=51'   Slope=0.0137 '/'   Tc=14.8 min   CN=56   Runoff=0.0 cfs  337 cf

Avg. Flow Depth=0.06'   Max Vel=1.02 fps   Inflow=0.0 cfs  1,869 cfReach 1.11R: SD-10
12.0"  Round Pipe   n=0.012   L=32.0'   S=0.0047 '/'   Capacity=2.6 cfs   Outflow=0.0 cfs  1,868 cf
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Avg. Flow Depth=0.05'   Max Vel=0.85 fps   Inflow=0.0 cfs  836 cfReach 1.12R: SD3
12.0"  Round Pipe   n=0.012   L=70.0'   S=0.0049 '/'   Capacity=2.7 cfs   Outflow=0.0 cfs  836 cf

Avg. Flow Depth=0.10'   Max Vel=1.30 fps   Inflow=0.1 cfs  3,772 cfReach 1.2R: SD-5
12.0"  Round Pipe   n=0.012   L=33.0'   S=0.0045 '/'   Capacity=2.6 cfs   Outflow=0.1 cfs  3,772 cf

Avg. Flow Depth=0.08'   Max Vel=1.13 fps   Inflow=0.0 cfs  2,602 cfReach 1.3R: SD-6
12.0"  Round Pipe   n=0.012   L=59.0'   S=0.0044 '/'   Capacity=2.6 cfs   Outflow=0.0 cfs  2,602 cf

Avg. Flow Depth=0.03'   Max Vel=0.91 fps   Inflow=0.0 cfs  509 cfReach 1.4R: SD-
12.0"  Round Pipe   n=0.012   L=21.0'   S=0.0100 '/'   Capacity=3.9 cfs   Outflow=0.0 cfs  509 cf

Avg. Flow Depth=0.03'   Max Vel=1.19 fps   Inflow=0.0 cfs  694 cfReach 1.5R: SD14.1
12.0"  Round Pipe   n=0.012   L=58.0'   S=0.0162 '/'   Capacity=4.9 cfs   Outflow=0.0 cfs  694 cf

Avg. Flow Depth=0.04'   Max Vel=1.04 fps   Inflow=0.0 cfs  759 cfReach 1.6R: SD14
12.0"  Round Pipe   n=0.012   L=27.0'   S=0.0100 '/'   Capacity=3.9 cfs   Outflow=0.0 cfs  759 cf

Avg. Flow Depth=0.06'   Max Vel=1.24 fps   Inflow=0.0 cfs  1,869 cfReach 1.8R: SD-11
12.0"  Round Pipe   n=0.012   L=72.0'   S=0.0081 '/'   Capacity=3.5 cfs   Outflow=0.0 cfs  1,869 cf

Avg. Flow Depth=0.11'   Max Vel=1.50 fps   Inflow=0.1 cfs  5,892 cfReach 1R: SD-1
15.0"  Round Pipe   n=0.012   L=73.0'   S=0.0049 '/'   Capacity=4.9 cfs   Outflow=0.1 cfs  5,891 cf

Peak Elev=73.95'  Storage=45 cf   Inflow=0.0 cfs  47 cfPond 1.11: Filter Trench 4
   Primary=0.0 cfs  5 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  5 cf

Peak Elev=74.34'  Storage=107 cf   Inflow=0.0 cfs  139 cfPond 1.12P: Filter Trench 5
   Outflow=0.0 cfs  66 cf

Peak Elev=75.48'  Storage=914 cf   Inflow=0.5 cfs  1,418 cfPond 1.1P: Porous Pvmt 1
   Outflow=0.0 cfs  1,284 cf

Peak Elev=74.26'  Storage=1,032 cf   Inflow=0.5 cfs  1,480 cfPond 1.2P: Porous Pvmt 2
   Outflow=0.0 cfs  1,170 cf

Peak Elev=74.12'  Storage=440 cf   Inflow=0.2 cfs  737 cfPond 1.3P: Porous Pvmt 3
   Outflow=0.0 cfs  734 cf

Peak Elev=76.24'  Storage=367 cf   Inflow=0.2 cfs  569 cfPond 1.4P: FIlter Trench 1
   Outflow=0.0 cfs  503 cf

Peak Elev=74.02'  Storage=126 cf   Inflow=0.0 cfs  178 cfPond 1.5: Filter Trench 6
   Outflow=0.0 cfs  80 cf

Peak Elev=76.57'  Storage=483 cf   Inflow=0.2 cfs  703 cfPond 1.6P: Filter Trench 2
   Outflow=0.0 cfs  614 cf

Peak Elev=73.03'  Storage=9 cf   Inflow=0.0 cfs  188 cfPond 1.7P: Infiltration Trench 1
   Discarded=0.0 cfs  188 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  188 cf
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Peak Elev=76.64'  Storage=1,075 cf   Inflow=0.5 cfs  1,546 cfPond 1.8P: Filter Trench 3
   Primary=0.0 cfs  1,361 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  1,361 cf

Peak Elev=74.53'  Storage=143 cf   Inflow=0.2 cfs  518 cfPond 1.9P: Infiltration Trench 2
   Discarded=0.0 cfs  518 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  518 cf

Peak Elev=71.62'   Inflow=0.1 cfs  5,891 cfPond 1P: CB-1
18.0"  Round Culvert  n=0.012  L=95.0'  S=0.0051 '/'   Outflow=0.1 cfs  5,891 cf

   Inflow=1.6 cfs  11,784 cfLink SP1: Study Point 1
   Primary=1.6 cfs  11,784 cf

   Inflow=0.0 cfs  58 cfLink SP2: Study Point 2
   Primary=0.0 cfs  58 cf

   Inflow=0.0 cfs  337 cfLink SP3: Study Point 3
   Primary=0.0 cfs  337 cf

Total Runoff Area = 154,932 sf   Runoff Volume = 13,888 cf   Average Runoff Depth = 1.08"
47.64% Pervious = 73,803 sf     52.36% Impervious = 81,129 sf
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Summary for Subcatchment 1.10S: 

Runoff = 0.0 cfs @ 12.47 hrs,  Volume= 77 cf,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 1,445 98 Exist Walkway
* 5,694 39 Exist Grass, A

7,139 51 Weighted Average
5,694 79.76% Pervious Area
1,445 20.24% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.11S: 

Runoff = 0.0 cfs @ 12.38 hrs,  Volume= 47 cf,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 755 98 Prop Walkway
* 2,141 39 Prop Grass, A

2,896 54 Weighted Average
2,141 73.93% Pervious Area

755 26.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.12S: 

Runoff = 0.0 cfs @ 12.10 hrs,  Volume= 139 cf,  Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 1,096 98 Prop Walkway
* 938 39 Prop Grass, A

2,034 71 Weighted Average
938 46.12% Pervious Area

1,096 53.88% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 1.1S: 

Runoff = 0.5 cfs @ 12.09 hrs,  Volume= 1,418 cf,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 6,993 98 Proposed Porous Pavement
* 866 39 Prop Grass, A

7,859 91 Weighted Average
866 11.02% Pervious Area

6,993 88.98% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.2S: 

Runoff = 0.5 cfs @ 12.08 hrs,  Volume= 1,480 cf,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 6,703 98 Proposed Porous Pavement
* 553 39 Prop Grass, A

7,256 94 Weighted Average
553 7.62% Pervious Area

6,703 92.38% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.3S: 

Runoff = 0.2 cfs @ 12.08 hrs,  Volume= 737 cf,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"
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Area (sf) CN Description

* 3,083 98 Proposed Porous Pavement

3,083 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.4S: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 569 cf,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 1,962 98 Proposed Roof
* 1,769 98 Prop Walkway
* 1,956 39 Prop Grass, A

5,687 78 Weighted Average
1,956 34.39% Pervious Area
3,731 65.61% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.5S: 

Runoff = 0.0 cfs @ 12.11 hrs,  Volume= 178 cf,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 1,716 98 Prop Walkway
* 2,156 39 Prop Grass, A

3,872 65 Weighted Average
2,156 55.68% Pervious Area
1,716 44.32% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 1.6S: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 703 cf,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 586 39 Exist Grass, A
* 3,203 98 Prop Roof
* 843 98 Prop Walkway
* 646 39 Prop Grass, A

5,278 84 Weighted Average
1,232 23.34% Pervious Area
4,046 76.66% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.7S: 

Runoff = 0.0 cfs @ 12.14 hrs,  Volume= 188 cf,  Depth= 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 335 8 Exist Walkway
* 2,414 98 Propo Walkway
* 3,943 39 Prop Grass, A

6,692 59 Weighted Average
4,278 63.93% Pervious Area
2,414 36.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.8S: 

Runoff = 0.5 cfs @ 12.09 hrs,  Volume= 1,546 cf,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"
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Area (sf) CN Description

* 7,323 98 Prop Roof
* 650 98 Prop Walkway
* 1,349 39 Prop Grass, A

9,322 89 Weighted Average
1,349 14.47% Pervious Area
7,973 85.53% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.9S: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 518 cf,  Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 341 98 Exist Walkway
* 2,167 98 Prop Roof
* 898 98 Prop Walkway
* 1,775 39 Prop Grass, A

5,181 78 Weighted Average
1,775 34.26% Pervious Area
3,406 65.74% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1S: 

Runoff = 1.5 cfs @ 12.18 hrs,  Volume= 5,893 cf,  Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

* 24,410 98 Existing Pavement
* 2,867 98 Prop Pavement
* 9,207 39 Exist Grass, A
* 5,797 98 Prop Grass, A

42,281 85 Weighted Average
9,207 21.78% Pervious Area

33,074 78.22% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.9 77 0.0195 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.10"

0.2 36 0.0306 3.55 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.3 50 0.0046 3.33 2.62 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

0.5 95 0.0051 3.51 2.76 Pipe Channel, D-E
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

12.9 258 Total

Summary for Subcatchment 2S: 

Runoff = 0.0 cfs @ 17.21 hrs,  Volume= 58 cf,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

29,350 43 Woods/grass comb., Fair, HSG A
* 765 98 Existing Walkway

30,115 44 Weighted Average
29,350 97.46% Pervious Area

765 2.54% Impervious Area

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

12.4 44 0.0158 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

5.1 89 0.0034 0.29 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

17.5 133 Total

Summary for Subcatchment 3S: 

Runoff = 0.0 cfs @ 12.46 hrs,  Volume= 337 cf,  Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 -YEAR Rainfall=3.10"

Area (sf) CN Description

10,711 43 Woods/grass comb., Fair, HSG A
* 3,929 98 Existing Walkway
* 1,597 39 Exist Grass, A

16,237 56 Weighted Average
12,308 75.80% Pervious Area
3,929 24.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.8 51 0.0137 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

Summary for Reach 1.11R: SD-10

Inflow Area = 17,905 sf, 69.58% Impervious,  Inflow Depth > 1.25"    for  2 -YEAR event
Inflow = 0.0 cfs @ 16.35 hrs,  Volume= 1,869 cf
Outflow = 0.0 cfs @ 16.36 hrs,  Volume= 1,868 cf,  Atten= 0%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.02 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 1 cf @ 16.35 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 32.0'   Slope= 0.0047 '/'
Inlet Invert= 72.81',  Outlet Invert= 72.66'

Summary for Reach 1.12R: SD3

Inflow Area = 18,323 sf, 45.31% Impervious,  Inflow Depth > 0.55"    for  2 -YEAR event
Inflow = 0.0 cfs @ 15.58 hrs,  Volume= 836 cf
Outflow = 0.0 cfs @ 15.61 hrs,  Volume= 836 cf,  Atten= 0%,  Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.85 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 1.7 min

Peak Storage= 1 cf @ 15.59 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.7 cfs

12.0"  Round Pipe
n= 0.012
Length= 70.0'   Slope= 0.0049 '/'
Inlet Invert= 72.39',  Outlet Invert= 72.05'
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Summary for Reach 1.2R: SD-5

Inflow Area = 28,244 sf, 78.76% Impervious,  Inflow Depth > 1.60"    for  2 -YEAR event
Inflow = 0.1 cfs @ 15.14 hrs,  Volume= 3,772 cf
Outflow = 0.1 cfs @ 15.15 hrs,  Volume= 3,772 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.30 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.91 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 1 cf @ 15.14 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 33.0'   Slope= 0.0045 '/'
Inlet Invert= 72.20',  Outlet Invert= 72.05'

Summary for Reach 1.3R: SD-6

Inflow Area = 20,988 sf, 74.05% Impervious,  Inflow Depth > 1.49"    for  2 -YEAR event
Inflow = 0.0 cfs @ 15.05 hrs,  Volume= 2,602 cf
Outflow = 0.0 cfs @ 15.08 hrs,  Volume= 2,602 cf,  Atten= 0%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.13 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.82 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 2 cf @ 15.06 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 59.0'   Slope= 0.0044 '/'
Inlet Invert= 72.56',  Outlet Invert= 72.30'
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Summary for Reach 1.4R: SD-

Inflow Area = 8,583 sf, 52.27% Impervious,  Inflow Depth > 0.71"    for  2 -YEAR event
Inflow = 0.0 cfs @ 16.76 hrs,  Volume= 509 cf
Outflow = 0.0 cfs @ 16.77 hrs,  Volume= 509 cf,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.91 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.75 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 0 cf @ 16.76 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.9 cfs

12.0"  Round Pipe
n= 0.012
Length= 21.0'   Slope= 0.0100 '/'
Inlet Invert= 73.80',  Outlet Invert= 73.59'

Summary for Reach 1.5R: SD14.1

Inflow Area = 9,150 sf, 62.97% Impervious,  Inflow Depth > 0.91"    for  2 -YEAR event
Inflow = 0.0 cfs @ 17.92 hrs,  Volume= 694 cf
Outflow = 0.0 cfs @ 17.95 hrs,  Volume= 694 cf,  Atten= 0%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.19 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.99 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 0 cf @ 17.93 hrs
Average Depth at Peak Storage= 0.03'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.9 cfs
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12.0"  Round Pipe
n= 0.012
Length= 58.0'   Slope= 0.0162 '/'
Inlet Invert= 73.80',  Outlet Invert= 72.86'

Summary for Reach 1.6R: SD14

Inflow Area = 11,184 sf, 61.32% Impervious,  Inflow Depth > 0.81"    for  2 -YEAR event
Inflow = 0.0 cfs @ 18.09 hrs,  Volume= 759 cf
Outflow = 0.0 cfs @ 18.10 hrs,  Volume= 759 cf,  Atten= 0%,  Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.04 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 0 cf @ 18.10 hrs
Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.9 cfs

12.0"  Round Pipe
n= 0.012
Length= 27.0'   Slope= 0.0100 '/'
Inlet Invert= 72.76',  Outlet Invert= 72.49'

Summary for Reach 1.8R: SD-11

Inflow Area = 17,905 sf, 69.58% Impervious,  Inflow Depth > 1.25"    for  2 -YEAR event
Inflow = 0.0 cfs @ 16.32 hrs,  Volume= 1,869 cf
Outflow = 0.0 cfs @ 16.35 hrs,  Volume= 1,869 cf,  Atten= 0%,  Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.24 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 1 cf @ 16.33 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.5 cfs
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12.0"  Round Pipe
n= 0.012
Length= 72.0'   Slope= 0.0081 '/'
Inlet Invert= 73.49',  Outlet Invert= 72.91'

Summary for Reach 1R: SD-1

Inflow Area = 54,426 sf, 68.98% Impervious,  Inflow Depth > 1.30"    for  2 -YEAR event
Inflow = 0.1 cfs @ 15.34 hrs,  Volume= 5,892 cf
Outflow = 0.1 cfs @ 15.36 hrs,  Volume= 5,891 cf,  Atten= 0%,  Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.50 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 4 cf @ 15.35 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 4.9 cfs

15.0"  Round Pipe
n= 0.012
Length= 73.0'   Slope= 0.0049 '/'
Inlet Invert= 71.95',  Outlet Invert= 71.59'

Summary for Pond 1.11: Filter Trench 4

Inflow Area = 2,896 sf, 26.07% Impervious,  Inflow Depth = 0.20"    for  2 -YEAR event
Inflow = 0.0 cfs @ 12.38 hrs,  Volume= 47 cf
Outflow = 0.0 cfs @ 24.06 hrs,  Volume= 5 cf,  Atten= 92%,  Lag= 701.0 min
Primary = 0.0 cfs @ 24.06 hrs,  Volume= 5 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 73.95' @ 24.06 hrs   Surf.Area= 300 sf   Storage= 45 cf

Plug-Flow detention time= 799.5 min calculated for 5 cf (11% of inflow)
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Center-of-Mass det. time= 569.1 min ( 1,541.0 - 971.9 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 499 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 300 0.0 0 0
73.58 300 40.0 1 1
74.57 300 40.0 119 120
74.58 300 20.0 1 121
75.57 300 20.0 59 180
75.58 300 10.0 0 180
75.74 300 10.0 5 185
75.75 300 40.0 1 186
77.74 300 40.0 239 425
77.75 300 40.0 1 426
77.99 300 40.0 29 455
78.10 500 100.0 44 499

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.0 cfs @ 24.06 hrs  HW=73.95'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.0 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 0.57 fps)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.12P: Filter Trench 5

Inflow Area = 2,034 sf, 53.88% Impervious,  Inflow Depth = 0.82"    for  2 -YEAR event
Inflow = 0.0 cfs @ 12.10 hrs,  Volume= 139 cf
Outflow = 0.0 cfs @ 21.64 hrs,  Volume= 66 cf,  Atten= 98%,  Lag= 572.6 min
Primary = 0.0 cfs @ 21.64 hrs,  Volume= 66 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 74.34' @ 21.64 hrs   Surf.Area= 510 sf   Storage= 107 cf

Plug-Flow detention time= 781.3 min calculated for 66 cf (48% of inflow)
Center-of-Mass det. time= 642.0 min ( 1,516.5 - 874.5 )
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Volume Invert Avail.Storage Storage Description

#1 73.82' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 510 0.0 0 0
73.83 510 40.0 2 2
74.82 510 40.0 202 204
74.83 510 20.0 1 205
75.82 510 20.0 101 306
75.83 510 10.0 1 307
75.99 510 10.0 8 315
76.00 510 40.0 2 317
77.99 510 40.0 406 723
78.00 510 40.0 2 725
78.24 510 40.0 49 774
78.25 510 100.0 5 779
78.75 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 74.17' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.17' / 74.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 74.17' 0.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.35' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 21.64 hrs  HW=74.34'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.1 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 1.94 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.1P: Porous Pvmt 1

Inflow Area = 7,859 sf, 88.98% Impervious,  Inflow Depth = 2.16"    for  2 -YEAR event
Inflow = 0.5 cfs @ 12.09 hrs,  Volume= 1,418 cf
Outflow = 0.0 cfs @ 15.01 hrs,  Volume= 1,284 cf,  Atten= 96%,  Lag= 175.4 min
Primary = 0.0 cfs @ 15.01 hrs,  Volume= 1,284 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 75.48' @ 15.01 hrs   Surf.Area= 1,296 sf   Storage= 914 cf

Plug-Flow detention time= 562.5 min calculated for 1,284 cf (91% of inflow)
Center-of-Mass det. time= 516.4 min ( 1,320.0 - 803.7 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.56' 12.0"  Round Outfall   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.56' / 72.36'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.7" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 15.01 hrs  HW=75.48'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 4.6 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 7.44 fps)
3=4" UD  (Passes 0.0 cfs of 0.6 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.2P: Porous Pvmt 2

Inflow Area = 7,256 sf, 92.38% Impervious,  Inflow Depth = 2.45"    for  2 -YEAR event
Inflow = 0.5 cfs @ 12.08 hrs,  Volume= 1,480 cf
Outflow = 0.0 cfs @ 15.19 hrs,  Volume= 1,170 cf,  Atten= 96%,  Lag= 186.5 min
Primary = 0.0 cfs @ 15.19 hrs,  Volume= 1,170 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 74.26' @ 15.19 hrs   Surf.Area= 2,916 sf   Storage= 1,032 cf

Plug-Flow detention time= 706.7 min calculated for 1,170 cf (79% of inflow)
Center-of-Mass det. time= 629.8 min ( 1,417.9 - 788.2 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 3,141 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 2,916 0.0 0 0
72.73 2,916 30.0 9 9
73.72 2,916 30.0 866 875
73.73 2,916 10.0 3 878
74.71 2,916 10.0 286 1,163
74.72 2,916 40.0 12 1,175
76.22 2,916 40.0 1,750 2,925
76.23 2,916 10.0 3 2,928
76.88 2,916 10.0 190 3,117
76.89 50 100.0 15 3,132
77.00 120 100.0 9 3,141

Device Routing     Invert Outlet Devices

#1 Primary 72.20' 12.0"  Round Outfall   
L= 29.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.20' / 72.05'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.8" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 15.19 hrs  HW=74.26'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 3.7 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 5.20 fps)
3=4" UD  (Passes 0.0 cfs of 0.4 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.3P: Porous Pvmt 3

Inflow Area = 3,083 sf,100.00% Impervious,  Inflow Depth = 2.87"    for  2 -YEAR event
Inflow = 0.2 cfs @ 12.08 hrs,  Volume= 737 cf
Outflow = 0.0 cfs @ 14.04 hrs,  Volume= 734 cf,  Atten= 95%,  Lag= 117.2 min
Primary = 0.0 cfs @ 14.04 hrs,  Volume= 734 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 74.12' @ 14.04 hrs   Surf.Area= 1,296 sf   Storage= 440 cf

Plug-Flow detention time= 528.4 min calculated for 734 cf (100% of inflow)
Center-of-Mass det. time= 525.6 min ( 1,282.7 - 757.1 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.39' 12.0"  Round Outfall   
L= 91.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.39' / 71.58'   S= 0.0089 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 72.72' 0.6" Vert. Orifice    C= 0.600   
#3 Device 2 72.72' 4.0" Vert. 4" UD    C= 0.600   
#4 Primary 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 14.04 hrs  HW=74.12'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 3.3 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 5.64 fps)
3=4" UD  (Passes 0.0 cfs of 0.5 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.4P: FIlter Trench 1

Inflow Area = 5,687 sf, 65.61% Impervious,  Inflow Depth = 1.20"    for  2 -YEAR event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 569 cf
Outflow = 0.0 cfs @ 16.76 hrs,  Volume= 503 cf,  Atten= 96%,  Lag= 279.8 min
Primary = 0.0 cfs @ 16.76 hrs,  Volume= 503 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.24' @ 16.76 hrs   Surf.Area= 450 sf   Storage= 367 cf

Plug-Flow detention time= 700.0 min calculated for 503 cf (88% of inflow)
Center-of-Mass det. time= 645.6 min ( 1,496.5 - 850.9 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 831 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 450 0.0 0 0
73.58 450 40.0 2 2
74.57 450 40.0 178 180
74.58 450 20.0 1 181
75.57 450 20.0 89 270
75.58 450 10.0 0 270
75.74 450 10.0 7 278
75.75 450 40.0 2 279
77.74 450 40.0 358 638
77.75 450 40.0 2 639
77.99 450 40.0 43 683
78.00 450 100.0 5 687
78.25 700 100.0 144 831

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.00' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 16.76 hrs  HW=76.24'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.4 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 7.30 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.5: Filter Trench 6

Inflow Area = 3,872 sf, 44.32% Impervious,  Inflow Depth = 0.55"    for  2 -YEAR event
Inflow = 0.0 cfs @ 12.11 hrs,  Volume= 178 cf
Outflow = 0.0 cfs @ 18.77 hrs,  Volume= 80 cf,  Atten= 96%,  Lag= 399.7 min
Primary = 0.0 cfs @ 18.77 hrs,  Volume= 80 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 74.02' @ 18.77 hrs   Surf.Area= 700 sf   Storage= 126 cf

Plug-Flow detention time= 572.9 min calculated for 80 cf (45% of inflow)
Center-of-Mass det. time= 418.3 min ( 1,316.8 - 898.6 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,128 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 700 0.0 0 0
73.58 700 40.0 3 3
74.57 700 40.0 277 280
74.58 700 20.0 1 281
75.57 700 20.0 139 420
75.58 700 10.0 1 421
75.74 700 10.0 11 432
75.75 700 40.0 3 435
77.74 700 40.0 557 992
77.75 700 40.0 3 995
77.99 700 40.0 67 1,062
78.10 500 100.0 66 1,128

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 18.77 hrs  HW=74.02'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.0 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 1.36 fps)

Summary for Pond 1.6P: Filter Trench 2

Inflow Area = 5,278 sf, 76.66% Impervious,  Inflow Depth = 1.60"    for  2 -YEAR event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 703 cf
Outflow = 0.0 cfs @ 16.83 hrs,  Volume= 614 cf,  Atten= 97%,  Lag= 284.3 min
Primary = 0.0 cfs @ 16.83 hrs,  Volume= 614 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.57' @ 16.83 hrs   Surf.Area= 510 sf   Storage= 483 cf

Plug-Flow detention time= 810.5 min calculated for 614 cf (87% of inflow)
Center-of-Mass det. time= 752.5 min ( 1,583.5 - 831.0 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 510 0.0 0 0
73.58 510 40.0 2 2
74.57 510 40.0 202 204
74.58 510 20.0 1 205
75.57 510 20.0 101 306
75.58 510 10.0 1 307
75.74 510 10.0 8 315
75.75 510 40.0 2 317
77.74 510 40.0 406 723
77.75 510 40.0 2 725
77.99 510 40.0 49 774
78.00 510 100.0 5 779
78.50 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.10' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 16.83 hrs  HW=76.57'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.5 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 7.81 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.7P: Infiltration Trench 1

Inflow Area = 6,692 sf, 36.07% Impervious,  Inflow Depth = 0.34"    for  2 -YEAR event
Inflow = 0.0 cfs @ 12.14 hrs,  Volume= 188 cf
Outflow = 0.0 cfs @ 12.35 hrs,  Volume= 188 cf,  Atten= 14%,  Lag= 12.6 min
Discarded = 0.0 cfs @ 12.35 hrs,  Volume= 188 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 73.03' @ 12.35 hrs   Surf.Area= 825 sf   Storage= 9 cf

Plug-Flow detention time= 6.0 min calculated for 188 cf (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 937.3 - 931.3 )

Volume Invert Avail.Storage Storage Description

#1 73.00' 1,548 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.00 825 0.0 0 0
73.06 825 40.0 20 20
74.27 825 40.0 399 419
74.28 825 10.0 1 420
75.27 825 10.0 82 502
75.28 825 20.0 2 503
75.44 825 20.0 26 530
75.45 825 40.0 3 533
77.45 825 40.0 660 1,193
77.46 825 40.0 3 1,196
77.70 825 40.0 79 1,275
77.71 825 100.0 8 1,284
78.00 1,000 100.0 265 1,548

Device Routing     Invert Outlet Devices

#1 Discarded 73.00' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 77.70' 165.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.0 cfs @ 12.35 hrs  HW=73.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.8P: Filter Trench 3

Inflow Area = 9,322 sf, 85.53% Impervious,  Inflow Depth = 1.99"    for  2 -YEAR event
Inflow = 0.5 cfs @ 12.09 hrs,  Volume= 1,546 cf
Outflow = 0.0 cfs @ 16.10 hrs,  Volume= 1,361 cf,  Atten= 97%,  Lag= 240.8 min
Primary = 0.0 cfs @ 16.10 hrs,  Volume= 1,361 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 76.64' @ 16.10 hrs   Surf.Area= 1,100 sf   Storage= 1,075 cf

Plug-Flow detention time= 801.1 min calculated for 1,360 cf (88% of inflow)
Center-of-Mass det. time= 745.9 min ( 1,558.2 - 812.3 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,812 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 1,100 0.0 0 0
73.58 1,100 40.0 4 4
74.57 1,100 40.0 436 440
74.58 1,100 20.0 2 442
75.57 1,100 20.0 218 660
75.58 1,100 10.0 1 661
75.74 1,100 10.0 18 679
75.75 1,100 40.0 4 683
77.74 1,100 40.0 876 1,559
77.75 1,100 40.0 4 1,563
77.99 1,100 40.0 106 1,669
78.10 1,500 100.0 143 1,812

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.6" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 77.90' 0.4" x 13.0" Horiz. Orifice/Grate X 14.00    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.0 cfs @ 16.10 hrs  HW=76.64'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.5 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 7.91 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.9P: Infiltration Trench 2

Inflow Area = 5,181 sf, 65.74% Impervious,  Inflow Depth = 1.20"    for  2 -YEAR event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 518 cf
Outflow = 0.0 cfs @ 11.80 hrs,  Volume= 518 cf,  Atten= 83%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 11.80 hrs,  Volume= 518 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 74.53' @ 12.61 hrs   Surf.Area= 500 sf   Storage= 143 cf

Plug-Flow detention time= 34.9 min calculated for 518 cf (100% of inflow)
Center-of-Mass det. time= 34.9 min ( 885.8 - 850.9 )
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Volume Invert Avail.Storage Storage Description

#1 73.82' 834 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 500 0.0 0 0
73.83 500 40.0 2 2
74.82 500 40.0 198 200
74.83 500 20.0 1 201
75.82 500 20.0 99 300
75.83 500 10.0 1 301
75.99 500 10.0 8 309
76.00 500 40.0 2 311
77.99 500 40.0 398 709
78.00 500 40.0 2 711
78.24 500 40.0 48 759
78.25 600 100.0 6 764
78.35 800 100.0 70 834

Device Routing     Invert Outlet Devices

#1 Discarded 73.82' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 77.70' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.0 cfs @ 11.80 hrs  HW=73.83'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.82'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1P: CB-1

Inflow Area = 54,426 sf, 68.98% Impervious,  Inflow Depth > 1.30"    for  2 -YEAR event
Inflow = 0.1 cfs @ 15.36 hrs,  Volume= 5,891 cf
Outflow = 0.1 cfs @ 15.36 hrs,  Volume= 5,891 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.1 cfs @ 15.36 hrs,  Volume= 5,891 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 71.62' @ 15.36 hrs
Flood Elev= 76.50'

Device Routing     Invert Outlet Devices

#1 Primary 71.48' 18.0"  Round Culvert   
L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 71.48' / 71.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=0.1 cfs @ 15.36 hrs  HW=71.62'   (Free Discharge)
1=Culvert  (Barrel Controls 0.1 cfs @ 1.44 fps)

Summary for Link SP1: Study Point 1

Inflow Area = 96,707 sf, 73.02% Impervious,  Inflow Depth > 1.46"    for  2 -YEAR event
Inflow = 1.6 cfs @ 12.18 hrs,  Volume= 11,784 cf
Primary = 1.6 cfs @ 12.18 hrs,  Volume= 11,784 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP2: Study Point 2

Inflow Area = 30,115 sf, 2.54% Impervious,  Inflow Depth = 0.02"    for  2 -YEAR event
Inflow = 0.0 cfs @ 17.21 hrs,  Volume= 58 cf
Primary = 0.0 cfs @ 17.21 hrs,  Volume= 58 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP3: Study Point 3

Inflow Area = 16,237 sf, 24.20% Impervious,  Inflow Depth = 0.25"    for  2 -YEAR event
Inflow = 0.0 cfs @ 12.46 hrs,  Volume= 337 cf
Primary = 0.0 cfs @ 12.46 hrs,  Volume= 337 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Time span=0.00-50.00 hrs, dt=0.01 hrs, 5001 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=7,139 sf   20.24% Impervious   Runoff Depth=0.58"Subcatchment 1.10S: 
   Tc=6.0 min   CN=51   Runoff=0.1 cfs  347 cf

Runoff Area=2,896 sf   26.07% Impervious   Runoff Depth=0.73"Subcatchment 1.11S: 
   Tc=6.0 min   CN=54   Runoff=0.0 cfs  177 cf

Runoff Area=2,034 sf   53.88% Impervious   Runoff Depth=1.82"Subcatchment 1.12S: 
   Tc=6.0 min   CN=71   Runoff=0.1 cfs  308 cf

Runoff Area=7,859 sf   88.98% Impervious   Runoff Depth=3.59"Subcatchment 1.1S: 
   Tc=6.0 min   CN=91   Runoff=0.7 cfs  2,354 cf

Runoff Area=7,256 sf   92.38% Impervious   Runoff Depth=3.91"Subcatchment 1.2S: 
   Tc=6.0 min   CN=94   Runoff=0.7 cfs  2,367 cf

Runoff Area=3,083 sf   100.00% Impervious   Runoff Depth=4.36"Subcatchment 1.3S: 
   Tc=6.0 min   CN=98   Runoff=0.3 cfs  1,121 cf

Runoff Area=5,687 sf   65.61% Impervious   Runoff Depth=2.38"Subcatchment 1.4S: 
   Tc=6.0 min   CN=78   Runoff=0.4 cfs  1,126 cf

Runoff Area=3,872 sf   44.32% Impervious   Runoff Depth=1.39"Subcatchment 1.5S: 
   Tc=6.0 min   CN=65   Runoff=0.1 cfs  450 cf

Runoff Area=5,278 sf   76.66% Impervious   Runoff Depth=2.91"Subcatchment 1.6S: 
   Tc=6.0 min   CN=84   Runoff=0.4 cfs  1,278 cf

Runoff Area=6,692 sf   36.07% Impervious   Runoff Depth=1.01"Subcatchment 1.7S: 
   Tc=6.0 min   CN=59   Runoff=0.2 cfs  566 cf

Runoff Area=9,322 sf   85.53% Impervious   Runoff Depth=3.39"Subcatchment 1.8S: 
   Tc=6.0 min   CN=89   Runoff=0.8 cfs  2,634 cf

Runoff Area=5,181 sf   65.74% Impervious   Runoff Depth=2.38"Subcatchment 1.9S: 
   Tc=6.0 min   CN=78   Runoff=0.3 cfs  1,026 cf

Runoff Area=42,281 sf   78.22% Impervious   Runoff Depth=3.00"Subcatchment 1S: 
   Flow Length=258'   Tc=12.9 min   CN=85   Runoff=2.7 cfs  10,572 cf

Runoff Area=30,115 sf   2.54% Impervious   Runoff Depth=0.29"Subcatchment 2S: 
   Flow Length=133'   Tc=17.5 min   CN=44   Runoff=0.1 cfs  717 cf

Runoff Area=16,237 sf   24.20% Impervious   Runoff Depth=0.84"Subcatchment 3S: 
   Flow Length=51'   Slope=0.0137 '/'   Tc=14.8 min   CN=56   Runoff=0.2 cfs  1,140 cf

Avg. Flow Depth=0.13'   Max Vel=1.60 fps   Inflow=0.1 cfs  3,445 cfReach 1.11R: SD-10
12.0"  Round Pipe   n=0.012   L=32.0'   S=0.0047 '/'   Capacity=2.6 cfs   Outflow=0.1 cfs  3,444 cf
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Avg. Flow Depth=0.11'   Max Vel=1.47 fps   Inflow=0.1 cfs  1,995 cfReach 1.12R: SD3
12.0"  Round Pipe   n=0.012   L=70.0'   S=0.0049 '/'   Capacity=2.7 cfs   Outflow=0.1 cfs  1,995 cf

Avg. Flow Depth=0.15'   Max Vel=1.74 fps   Inflow=0.1 cfs  6,584 cfReach 1.2R: SD-5
12.0"  Round Pipe   n=0.012   L=33.0'   S=0.0045 '/'   Capacity=2.6 cfs   Outflow=0.1 cfs  6,583 cf

Avg. Flow Depth=0.14'   Max Vel=1.62 fps   Inflow=0.1 cfs  4,560 cfReach 1.3R: SD-6
12.0"  Round Pipe   n=0.012   L=59.0'   S=0.0044 '/'   Capacity=2.6 cfs   Outflow=0.1 cfs  4,559 cf

Avg. Flow Depth=0.06'   Max Vel=1.45 fps   Inflow=0.0 cfs  1,137 cfReach 1.4R: SD-
12.0"  Round Pipe   n=0.012   L=21.0'   S=0.0100 '/'   Capacity=3.9 cfs   Outflow=0.0 cfs  1,137 cf

Avg. Flow Depth=0.06'   Max Vel=1.74 fps   Inflow=0.0 cfs  1,433 cfReach 1.5R: SD14.1
12.0"  Round Pipe   n=0.012   L=58.0'   S=0.0162 '/'   Capacity=4.9 cfs   Outflow=0.0 cfs  1,433 cf

Avg. Flow Depth=0.06'   Max Vel=1.50 fps   Inflow=0.0 cfs  1,648 cfReach 1.6R: SD14
12.0"  Round Pipe   n=0.012   L=27.0'   S=0.0100 '/'   Capacity=3.9 cfs   Outflow=0.0 cfs  1,648 cf

Avg. Flow Depth=0.11'   Max Vel=1.93 fps   Inflow=0.1 cfs  3,446 cfReach 1.8R: SD-11
12.0"  Round Pipe   n=0.012   L=72.0'   S=0.0081 '/'   Capacity=3.5 cfs   Outflow=0.1 cfs  3,445 cf

Avg. Flow Depth=0.19'   Max Vel=2.06 fps   Inflow=0.2 cfs  10,794 cfReach 1R: SD-1
15.0"  Round Pipe   n=0.012   L=73.0'   S=0.0049 '/'   Capacity=4.9 cfs   Outflow=0.2 cfs  10,792 cf

Peak Elev=74.36'  Storage=95 cf   Inflow=0.0 cfs  177 cfPond 1.11: Filter Trench 4
   Primary=0.0 cfs  135 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  135 cf

Peak Elev=75.05'  Storage=228 cf   Inflow=0.1 cfs  308 cfPond 1.12P: Filter Trench 5
   Outflow=0.0 cfs  215 cf

Peak Elev=76.89'  Storage=1,392 cf   Inflow=0.7 cfs  2,354 cfPond 1.1P: Porous Pvmt 1
   Outflow=0.1 cfs  2,216 cf

Peak Elev=75.16'  Storage=1,686 cf   Inflow=0.7 cfs  2,367 cfPond 1.2P: Porous Pvmt 2
   Outflow=0.0 cfs  2,025 cf

Peak Elev=75.05'  Storage=692 cf   Inflow=0.3 cfs  1,121 cfPond 1.3P: Porous Pvmt 3
   Outflow=0.0 cfs  1,116 cf

Peak Elev=78.01'  Storage=694 cf   Inflow=0.4 cfs  1,126 cfPond 1.4P: FIlter Trench 1
   Outflow=0.0 cfs  1,002 cf

Peak Elev=74.59'  Storage=283 cf   Inflow=0.1 cfs  450 cfPond 1.5: Filter Trench 6
   Outflow=0.0 cfs  350 cf

Peak Elev=78.12'  Storage=841 cf   Inflow=0.4 cfs  1,278 cfPond 1.6P: Filter Trench 2
   Outflow=0.0 cfs  1,083 cf

Peak Elev=73.32'  Storage=106 cf   Inflow=0.2 cfs  566 cfPond 1.7P: Infiltration Trench 1
   Discarded=0.0 cfs  566 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  566 cf
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Peak Elev=77.90'  Storage=1,631 cf   Inflow=0.8 cfs  2,634 cfPond 1.8P: Filter Trench 3
   Primary=0.1 cfs  2,309 cf   Secondary=0.0 cfs  0 cf   Outflow=0.1 cfs  2,309 cf

Peak Elev=76.47'  Storage=405 cf   Inflow=0.3 cfs  1,026 cfPond 1.9P: Infiltration Trench 2
   Discarded=0.0 cfs  1,026 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  1,026 cf

Peak Elev=71.72'   Inflow=0.2 cfs  10,792 cfPond 1P: CB-1
18.0"  Round Culvert  n=0.012  L=95.0'  S=0.0051 '/'   Outflow=0.2 cfs  10,792 cf

   Inflow=2.9 cfs  21,363 cfLink SP1: Study Point 1
   Primary=2.9 cfs  21,363 cf

   Inflow=0.1 cfs  717 cfLink SP2: Study Point 2
   Primary=0.1 cfs  717 cf

   Inflow=0.2 cfs  1,140 cfLink SP3: Study Point 3
   Primary=0.2 cfs  1,140 cf

Total Runoff Area = 154,932 sf   Runoff Volume = 26,182 cf   Average Runoff Depth = 2.03"
47.64% Pervious = 73,803 sf     52.36% Impervious = 81,129 sf
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Summary for Subcatchment 1.10S: 

Runoff = 0.1 cfs @ 12.13 hrs,  Volume= 347 cf,  Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 1,445 98 Exist Walkway
* 5,694 39 Exist Grass, A

7,139 51 Weighted Average
5,694 79.76% Pervious Area
1,445 20.24% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.11S: 

Runoff = 0.0 cfs @ 12.11 hrs,  Volume= 177 cf,  Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 755 98 Prop Walkway
* 2,141 39 Prop Grass, A

2,896 54 Weighted Average
2,141 73.93% Pervious Area

755 26.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.12S: 

Runoff = 0.1 cfs @ 12.09 hrs,  Volume= 308 cf,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 1,096 98 Prop Walkway
* 938 39 Prop Grass, A

2,034 71 Weighted Average
938 46.12% Pervious Area

1,096 53.88% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 1.1S: 

Runoff = 0.7 cfs @ 12.08 hrs,  Volume= 2,354 cf,  Depth= 3.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 6,993 98 Proposed Porous Pavement
* 866 39 Prop Grass, A

7,859 91 Weighted Average
866 11.02% Pervious Area

6,993 88.98% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.2S: 

Runoff = 0.7 cfs @ 12.08 hrs,  Volume= 2,367 cf,  Depth= 3.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 6,703 98 Proposed Porous Pavement
* 553 39 Prop Grass, A

7,256 94 Weighted Average
553 7.62% Pervious Area

6,703 92.38% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.3S: 

Runoff = 0.3 cfs @ 12.08 hrs,  Volume= 1,121 cf,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"
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Area (sf) CN Description

* 3,083 98 Proposed Porous Pavement

3,083 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.4S: 

Runoff = 0.4 cfs @ 12.09 hrs,  Volume= 1,126 cf,  Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 1,962 98 Proposed Roof
* 1,769 98 Prop Walkway
* 1,956 39 Prop Grass, A

5,687 78 Weighted Average
1,956 34.39% Pervious Area
3,731 65.61% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.5S: 

Runoff = 0.1 cfs @ 12.10 hrs,  Volume= 450 cf,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 1,716 98 Prop Walkway
* 2,156 39 Prop Grass, A

3,872 65 Weighted Average
2,156 55.68% Pervious Area
1,716 44.32% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 1.6S: 

Runoff = 0.4 cfs @ 12.09 hrs,  Volume= 1,278 cf,  Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 586 39 Exist Grass, A
* 3,203 98 Prop Roof
* 843 98 Prop Walkway
* 646 39 Prop Grass, A

5,278 84 Weighted Average
1,232 23.34% Pervious Area
4,046 76.66% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.7S: 

Runoff = 0.2 cfs @ 12.10 hrs,  Volume= 566 cf,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 335 8 Exist Walkway
* 2,414 98 Propo Walkway
* 3,943 39 Prop Grass, A

6,692 59 Weighted Average
4,278 63.93% Pervious Area
2,414 36.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.8S: 

Runoff = 0.8 cfs @ 12.09 hrs,  Volume= 2,634 cf,  Depth= 3.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"
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Area (sf) CN Description

* 7,323 98 Prop Roof
* 650 98 Prop Walkway
* 1,349 39 Prop Grass, A

9,322 89 Weighted Average
1,349 14.47% Pervious Area
7,973 85.53% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.9S: 

Runoff = 0.3 cfs @ 12.09 hrs,  Volume= 1,026 cf,  Depth= 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 341 98 Exist Walkway
* 2,167 98 Prop Roof
* 898 98 Prop Walkway
* 1,775 39 Prop Grass, A

5,181 78 Weighted Average
1,775 34.26% Pervious Area
3,406 65.74% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1S: 

Runoff = 2.7 cfs @ 12.17 hrs,  Volume= 10,572 cf,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

* 24,410 98 Existing Pavement
* 2,867 98 Prop Pavement
* 9,207 39 Exist Grass, A
* 5,797 98 Prop Grass, A

42,281 85 Weighted Average
9,207 21.78% Pervious Area

33,074 78.22% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.9 77 0.0195 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.10"

0.2 36 0.0306 3.55 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.3 50 0.0046 3.33 2.62 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

0.5 95 0.0051 3.51 2.76 Pipe Channel, D-E
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

12.9 258 Total

Summary for Subcatchment 2S: 

Runoff = 0.1 cfs @ 12.55 hrs,  Volume= 717 cf,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

29,350 43 Woods/grass comb., Fair, HSG A
* 765 98 Existing Walkway

30,115 44 Weighted Average
29,350 97.46% Pervious Area

765 2.54% Impervious Area

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

12.4 44 0.0158 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

5.1 89 0.0034 0.29 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

17.5 133 Total

Summary for Subcatchment 3S: 

Runoff = 0.2 cfs @ 12.25 hrs,  Volume= 1,140 cf,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 -YEAR Rainfall=4.60"

Area (sf) CN Description

10,711 43 Woods/grass comb., Fair, HSG A
* 3,929 98 Existing Walkway
* 1,597 39 Exist Grass, A

16,237 56 Weighted Average
12,308 75.80% Pervious Area
3,929 24.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.8 51 0.0137 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

Summary for Reach 1.11R: SD-10

Inflow Area = 17,905 sf, 69.58% Impervious,  Inflow Depth > 2.31"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.87 hrs,  Volume= 3,445 cf
Outflow = 0.1 cfs @ 12.89 hrs,  Volume= 3,444 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.60 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.01 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 2 cf @ 12.88 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 32.0'   Slope= 0.0047 '/'
Inlet Invert= 72.81',  Outlet Invert= 72.66'

Summary for Reach 1.12R: SD3

Inflow Area = 18,323 sf, 45.31% Impervious,  Inflow Depth > 1.31"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.13 hrs,  Volume= 1,995 cf
Outflow = 0.1 cfs @ 12.15 hrs,  Volume= 1,995 cf,  Atten= 1%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.47 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.87 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 3 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.7 cfs

12.0"  Round Pipe
n= 0.012
Length= 70.0'   Slope= 0.0049 '/'
Inlet Invert= 72.39',  Outlet Invert= 72.05'
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Summary for Reach 1.2R: SD-5

Inflow Area = 28,244 sf, 78.76% Impervious,  Inflow Depth > 2.80"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.91 hrs,  Volume= 6,584 cf
Outflow = 0.1 cfs @ 12.92 hrs,  Volume= 6,583 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.74 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.09 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 3 cf @ 12.91 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 33.0'   Slope= 0.0045 '/'
Inlet Invert= 72.20',  Outlet Invert= 72.05'

Summary for Reach 1.3R: SD-6

Inflow Area = 20,988 sf, 74.05% Impervious,  Inflow Depth > 2.61"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.89 hrs,  Volume= 4,560 cf
Outflow = 0.1 cfs @ 12.91 hrs,  Volume= 4,559 cf,  Atten= 0%,  Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.62 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.97 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 4 cf @ 12.90 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 59.0'   Slope= 0.0044 '/'
Inlet Invert= 72.56',  Outlet Invert= 72.30'
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Summary for Reach 1.4R: SD-

Inflow Area = 8,583 sf, 52.27% Impervious,  Inflow Depth > 1.59"    for  10 -YEAR event
Inflow = 0.0 cfs @ 13.75 hrs,  Volume= 1,137 cf
Outflow = 0.0 cfs @ 13.76 hrs,  Volume= 1,137 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.45 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 0.96 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 0 cf @ 13.76 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.9 cfs

12.0"  Round Pipe
n= 0.012
Length= 21.0'   Slope= 0.0100 '/'
Inlet Invert= 73.80',  Outlet Invert= 73.59'

Summary for Reach 1.5R: SD14.1

Inflow Area = 9,150 sf, 62.97% Impervious,  Inflow Depth > 1.88"    for  10 -YEAR event
Inflow = 0.0 cfs @ 13.95 hrs,  Volume= 1,433 cf
Outflow = 0.0 cfs @ 13.97 hrs,  Volume= 1,433 cf,  Atten= 0%,  Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.74 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.21 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 1 cf @ 13.96 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.9 cfs
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12.0"  Round Pipe
n= 0.012
Length= 58.0'   Slope= 0.0162 '/'
Inlet Invert= 73.80',  Outlet Invert= 72.86'

Summary for Reach 1.6R: SD14

Inflow Area = 11,184 sf, 61.32% Impervious,  Inflow Depth > 1.77"    for  10 -YEAR event
Inflow = 0.0 cfs @ 13.97 hrs,  Volume= 1,648 cf
Outflow = 0.0 cfs @ 13.98 hrs,  Volume= 1,648 cf,  Atten= 0%,  Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.50 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 1 cf @ 13.97 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.9 cfs

12.0"  Round Pipe
n= 0.012
Length= 27.0'   Slope= 0.0100 '/'
Inlet Invert= 72.76',  Outlet Invert= 72.49'

Summary for Reach 1.8R: SD-11

Inflow Area = 17,905 sf, 69.58% Impervious,  Inflow Depth > 2.31"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.85 hrs,  Volume= 3,446 cf
Outflow = 0.1 cfs @ 12.87 hrs,  Volume= 3,445 cf,  Atten= 1%,  Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 1.93 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.22 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 4 cf @ 12.86 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.5 cfs
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12.0"  Round Pipe
n= 0.012
Length= 72.0'   Slope= 0.0081 '/'
Inlet Invert= 73.49',  Outlet Invert= 72.91'

Summary for Reach 1R: SD-1

Inflow Area = 54,426 sf, 68.98% Impervious,  Inflow Depth > 2.38"    for  10 -YEAR event
Inflow = 0.2 cfs @ 12.91 hrs,  Volume= 10,794 cf
Outflow = 0.2 cfs @ 12.93 hrs,  Volume= 10,792 cf,  Atten= 0%,  Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.06 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.24 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 8 cf @ 12.92 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 4.9 cfs

15.0"  Round Pipe
n= 0.012
Length= 73.0'   Slope= 0.0049 '/'
Inlet Invert= 71.95',  Outlet Invert= 71.59'

Summary for Pond 1.11: Filter Trench 4

Inflow Area = 2,896 sf, 26.07% Impervious,  Inflow Depth = 0.73"    for  10 -YEAR event
Inflow = 0.0 cfs @ 12.11 hrs,  Volume= 177 cf
Outflow = 0.0 cfs @ 16.82 hrs,  Volume= 135 cf,  Atten= 93%,  Lag= 282.2 min
Primary = 0.0 cfs @ 16.82 hrs,  Volume= 135 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 74.36' @ 16.82 hrs   Surf.Area= 300 sf   Storage= 95 cf

Plug-Flow detention time= 420.2 min calculated for 135 cf (76% of inflow)
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Center-of-Mass det. time= 324.7 min ( 1,230.3 - 905.6 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 499 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 300 0.0 0 0
73.58 300 40.0 1 1
74.57 300 40.0 119 120
74.58 300 20.0 1 121
75.57 300 20.0 59 180
75.58 300 10.0 0 180
75.74 300 10.0 5 185
75.75 300 40.0 1 186
77.74 300 40.0 239 425
77.75 300 40.0 1 426
77.99 300 40.0 29 455
78.10 500 100.0 44 499

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.0 cfs @ 16.82 hrs  HW=74.36'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.4 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 3.14 fps)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.12P: Filter Trench 5

Inflow Area = 2,034 sf, 53.88% Impervious,  Inflow Depth = 1.82"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.09 hrs,  Volume= 308 cf
Outflow = 0.0 cfs @ 19.23 hrs,  Volume= 215 cf,  Atten= 98%,  Lag= 428.2 min
Primary = 0.0 cfs @ 19.23 hrs,  Volume= 215 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.05' @ 19.23 hrs   Surf.Area= 510 sf   Storage= 228 cf

Plug-Flow detention time= 946.1 min calculated for 215 cf (70% of inflow)
Center-of-Mass det. time= 844.2 min ( 1,693.8 - 849.6 )
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Volume Invert Avail.Storage Storage Description

#1 73.82' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 510 0.0 0 0
73.83 510 40.0 2 2
74.82 510 40.0 202 204
74.83 510 20.0 1 205
75.82 510 20.0 101 306
75.83 510 10.0 1 307
75.99 510 10.0 8 315
76.00 510 40.0 2 317
77.99 510 40.0 406 723
78.00 510 40.0 2 725
78.24 510 40.0 49 774
78.25 510 100.0 5 779
78.75 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 74.17' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.17' / 74.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 74.17' 0.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.35' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 19.23 hrs  HW=75.05'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.8 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 4.49 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.1P: Porous Pvmt 1

Inflow Area = 7,859 sf, 88.98% Impervious,  Inflow Depth = 3.59"    for  10 -YEAR event
Inflow = 0.7 cfs @ 12.08 hrs,  Volume= 2,354 cf
Outflow = 0.1 cfs @ 12.64 hrs,  Volume= 2,216 cf,  Atten= 87%,  Lag= 33.0 min
Primary = 0.1 cfs @ 12.64 hrs,  Volume= 2,216 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 76.89' @ 12.64 hrs   Surf.Area= 53 sf   Storage= 1,392 cf

Plug-Flow detention time= 630.4 min calculated for 2,216 cf (94% of inflow)
Center-of-Mass det. time= 598.2 min ( 1,387.8 - 789.6 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.56' 12.0"  Round Outfall   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.56' / 72.36'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.7" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.1 cfs @ 12.64 hrs  HW=76.89'   (Free Discharge)
1=Outfall  (Passes 0.1 cfs of 5.8 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 9.39 fps)
3=4" UD  (Passes 0.0 cfs of 0.8 cfs potential flow)

4=Orifice/Grate  (Weir Controls 0.0 cfs @ 0.21 fps)

Summary for Pond 1.2P: Porous Pvmt 2

Inflow Area = 7,256 sf, 92.38% Impervious,  Inflow Depth = 3.91"    for  10 -YEAR event
Inflow = 0.7 cfs @ 12.08 hrs,  Volume= 2,367 cf
Outflow = 0.0 cfs @ 15.58 hrs,  Volume= 2,025 cf,  Atten= 97%,  Lag= 209.8 min
Primary = 0.0 cfs @ 15.58 hrs,  Volume= 2,025 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.16' @ 15.58 hrs   Surf.Area= 2,916 sf   Storage= 1,686 cf

Plug-Flow detention time= 798.7 min calculated for 2,024 cf (86% of inflow)
Center-of-Mass det. time= 736.6 min ( 1,512.5 - 775.9 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 3,141 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 2,916 0.0 0 0
72.73 2,916 30.0 9 9
73.72 2,916 30.0 866 875
73.73 2,916 10.0 3 878
74.71 2,916 10.0 286 1,163
74.72 2,916 40.0 12 1,175
76.22 2,916 40.0 1,750 2,925
76.23 2,916 10.0 3 2,928
76.88 2,916 10.0 190 3,117
76.89 50 100.0 15 3,132
77.00 120 100.0 9 3,141

Device Routing     Invert Outlet Devices

#1 Primary 72.20' 12.0"  Round Outfall   
L= 29.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.20' / 72.05'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.8" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 15.58 hrs  HW=75.16'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 4.7 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 6.92 fps)
3=4" UD  (Passes 0.0 cfs of 0.6 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.3P: Porous Pvmt 3

Inflow Area = 3,083 sf,100.00% Impervious,  Inflow Depth = 4.36"    for  10 -YEAR event
Inflow = 0.3 cfs @ 12.08 hrs,  Volume= 1,121 cf
Outflow = 0.0 cfs @ 14.54 hrs,  Volume= 1,116 cf,  Atten= 95%,  Lag= 147.6 min
Primary = 0.0 cfs @ 14.54 hrs,  Volume= 1,116 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.05' @ 14.54 hrs   Surf.Area= 1,296 sf   Storage= 692 cf

Plug-Flow detention time= 602.9 min calculated for 1,116 cf (99% of inflow)
Center-of-Mass det. time= 599.8 min ( 1,349.2 - 749.4 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.39' 12.0"  Round Outfall   
L= 91.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.39' / 71.58'   S= 0.0089 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 72.72' 0.6" Vert. Orifice    C= 0.600   
#3 Device 2 72.72' 4.0" Vert. 4" UD    C= 0.600   
#4 Primary 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 14.54 hrs  HW=75.05'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 4.4 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 7.31 fps)
3=4" UD  (Passes 0.0 cfs of 0.6 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.4P: FIlter Trench 1

Inflow Area = 5,687 sf, 65.61% Impervious,  Inflow Depth = 2.38"    for  10 -YEAR event
Inflow = 0.4 cfs @ 12.09 hrs,  Volume= 1,126 cf
Outflow = 0.0 cfs @ 13.75 hrs,  Volume= 1,002 cf,  Atten= 93%,  Lag= 99.6 min
Primary = 0.0 cfs @ 13.75 hrs,  Volume= 1,002 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 78.01' @ 13.75 hrs   Surf.Area= 464 sf   Storage= 694 cf

Plug-Flow detention time= 786.4 min calculated for 1,002 cf (89% of inflow)
Center-of-Mass det. time= 734.2 min ( 1,565.1 - 830.9 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 831 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 450 0.0 0 0
73.58 450 40.0 2 2
74.57 450 40.0 178 180
74.58 450 20.0 1 181
75.57 450 20.0 89 270
75.58 450 10.0 0 270
75.74 450 10.0 7 278
75.75 450 40.0 2 279
77.74 450 40.0 358 638
77.75 450 40.0 2 639
77.99 450 40.0 43 683
78.00 450 100.0 5 687
78.25 700 100.0 144 831

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.00' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 13.75 hrs  HW=78.01'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.9 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 9.72 fps)
3=Orifice/Grate  (Orifice Controls 0.0 cfs @ 0.38 fps)

Summary for Pond 1.5: Filter Trench 6

Inflow Area = 3,872 sf, 44.32% Impervious,  Inflow Depth = 1.39"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.10 hrs,  Volume= 450 cf
Outflow = 0.0 cfs @ 16.99 hrs,  Volume= 350 cf,  Atten= 96%,  Lag= 293.4 min
Primary = 0.0 cfs @ 16.99 hrs,  Volume= 350 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 74.59' @ 16.99 hrs   Surf.Area= 700 sf   Storage= 283 cf

Plug-Flow detention time= 600.9 min calculated for 350 cf (78% of inflow)
Center-of-Mass det. time= 513.3 min ( 1,379.5 - 866.2 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,128 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 700 0.0 0 0
73.58 700 40.0 3 3
74.57 700 40.0 277 280
74.58 700 20.0 1 281
75.57 700 20.0 139 420
75.58 700 10.0 1 421
75.74 700 10.0 11 432
75.75 700 40.0 3 435
77.74 700 40.0 557 992
77.75 700 40.0 3 995
77.99 700 40.0 67 1,062
78.10 500 100.0 66 1,128

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 16.99 hrs  HW=74.59'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 0.8 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 3.89 fps)

Summary for Pond 1.6P: Filter Trench 2

Inflow Area = 5,278 sf, 76.66% Impervious,  Inflow Depth = 2.91"    for  10 -YEAR event
Inflow = 0.4 cfs @ 12.09 hrs,  Volume= 1,278 cf
Outflow = 0.0 cfs @ 13.94 hrs,  Volume= 1,083 cf,  Atten= 94%,  Lag= 111.4 min
Primary = 0.0 cfs @ 13.94 hrs,  Volume= 1,083 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 78.12' @ 13.94 hrs   Surf.Area= 566 sf   Storage= 841 cf

Plug-Flow detention time= 867.8 min calculated for 1,083 cf (85% of inflow)
Center-of-Mass det. time= 802.9 min ( 1,616.8 - 813.9 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 510 0.0 0 0
73.58 510 40.0 2 2
74.57 510 40.0 202 204
74.58 510 20.0 1 205
75.57 510 20.0 101 306
75.58 510 10.0 1 307
75.74 510 10.0 8 315
75.75 510 40.0 2 317
77.74 510 40.0 406 723
77.75 510 40.0 2 725
77.99 510 40.0 49 774
78.00 510 100.0 5 779
78.50 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.10' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 13.94 hrs  HW=78.12'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.9 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 9.84 fps)
3=Orifice/Grate  (Orifice Controls 0.0 cfs @ 0.41 fps)

Summary for Pond 1.7P: Infiltration Trench 1

Inflow Area = 6,692 sf, 36.07% Impervious,  Inflow Depth = 1.01"    for  10 -YEAR event
Inflow = 0.2 cfs @ 12.10 hrs,  Volume= 566 cf
Outflow = 0.0 cfs @ 12.04 hrs,  Volume= 566 cf,  Atten= 70%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 12.04 hrs,  Volume= 566 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 73.32' @ 12.53 hrs   Surf.Area= 825 sf   Storage= 106 cf

Plug-Flow detention time= 15.2 min calculated for 566 cf (100% of inflow)
Center-of-Mass det. time= 15.2 min ( 900.7 - 885.4 )

Volume Invert Avail.Storage Storage Description

#1 73.00' 1,548 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.00 825 0.0 0 0
73.06 825 40.0 20 20
74.27 825 40.0 399 419
74.28 825 10.0 1 420
75.27 825 10.0 82 502
75.28 825 20.0 2 503
75.44 825 20.0 26 530
75.45 825 40.0 3 533
77.45 825 40.0 660 1,193
77.46 825 40.0 3 1,196
77.70 825 40.0 79 1,275
77.71 825 100.0 8 1,284
78.00 1,000 100.0 265 1,548

Device Routing     Invert Outlet Devices

#1 Discarded 73.00' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 77.70' 165.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.0 cfs @ 12.04 hrs  HW=73.06'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.8P: Filter Trench 3

Inflow Area = 9,322 sf, 85.53% Impervious,  Inflow Depth = 3.39"    for  10 -YEAR event
Inflow = 0.8 cfs @ 12.09 hrs,  Volume= 2,634 cf
Outflow = 0.1 cfs @ 12.85 hrs,  Volume= 2,309 cf,  Atten= 90%,  Lag= 45.8 min
Primary = 0.1 cfs @ 12.85 hrs,  Volume= 2,309 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 77.90' @ 12.85 hrs   Surf.Area= 1,100 sf   Storage= 1,631 cf

Plug-Flow detention time= 798.8 min calculated for 2,309 cf (88% of inflow)
Center-of-Mass det. time= 742.6 min ( 1,540.0 - 797.3 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,812 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 1,100 0.0 0 0
73.58 1,100 40.0 4 4
74.57 1,100 40.0 436 440
74.58 1,100 20.0 2 442
75.57 1,100 20.0 218 660
75.58 1,100 10.0 1 661
75.74 1,100 10.0 18 679
75.75 1,100 40.0 4 683
77.74 1,100 40.0 876 1,559
77.75 1,100 40.0 4 1,563
77.99 1,100 40.0 106 1,669
78.10 1,500 100.0 143 1,812

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.6" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 77.90' 0.4" x 13.0" Horiz. Orifice/Grate X 14.00    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.1 cfs @ 12.85 hrs  HW=77.90'   (Free Discharge)
1=Culvert  (Passes 0.1 cfs of 1.8 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 9.58 fps)
3=Orifice/Grate  (Weir Controls 0.0 cfs @ 0.23 fps)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.9P: Infiltration Trench 2

Inflow Area = 5,181 sf, 65.74% Impervious,  Inflow Depth = 2.38"    for  10 -YEAR event
Inflow = 0.3 cfs @ 12.09 hrs,  Volume= 1,026 cf
Outflow = 0.0 cfs @ 11.61 hrs,  Volume= 1,026 cf,  Atten= 92%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 11.61 hrs,  Volume= 1,026 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.47' @ 13.37 hrs   Surf.Area= 500 sf   Storage= 405 cf

Plug-Flow detention time= 129.2 min calculated for 1,026 cf (100% of inflow)
Center-of-Mass det. time= 129.2 min ( 960.1 - 830.9 )
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Volume Invert Avail.Storage Storage Description

#1 73.82' 834 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 500 0.0 0 0
73.83 500 40.0 2 2
74.82 500 40.0 198 200
74.83 500 20.0 1 201
75.82 500 20.0 99 300
75.83 500 10.0 1 301
75.99 500 10.0 8 309
76.00 500 40.0 2 311
77.99 500 40.0 398 709
78.00 500 40.0 2 711
78.24 500 40.0 48 759
78.25 600 100.0 6 764
78.35 800 100.0 70 834

Device Routing     Invert Outlet Devices

#1 Discarded 73.82' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 77.70' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.0 cfs @ 11.61 hrs  HW=73.83'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.82'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1P: CB-1

Inflow Area = 54,426 sf, 68.98% Impervious,  Inflow Depth > 2.38"    for  10 -YEAR event
Inflow = 0.2 cfs @ 12.93 hrs,  Volume= 10,792 cf
Outflow = 0.2 cfs @ 12.93 hrs,  Volume= 10,792 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.2 cfs @ 12.93 hrs,  Volume= 10,792 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 71.72' @ 12.93 hrs
Flood Elev= 76.50'

Device Routing     Invert Outlet Devices

#1 Primary 71.48' 18.0"  Round Culvert   
L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 71.48' / 71.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   



Type III 24-hr  10 -YEAR Rainfall=4.60"11001-12 POST
  Printed  9/13/2019Prepared by Sebago Technics

Page 54HydroCAD® 10.00-24  s/n 01856  © 2018 HydroCAD Software Solutions LLC

Primary OutFlow  Max=0.2 cfs @ 12.93 hrs  HW=71.72'   (Free Discharge)
1=Culvert  (Barrel Controls 0.2 cfs @ 1.94 fps)

Summary for Link SP1: Study Point 1

Inflow Area = 96,707 sf, 73.02% Impervious,  Inflow Depth > 2.65"    for  10 -YEAR event
Inflow = 2.9 cfs @ 12.17 hrs,  Volume= 21,363 cf
Primary = 2.9 cfs @ 12.17 hrs,  Volume= 21,363 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP2: Study Point 2

Inflow Area = 30,115 sf, 2.54% Impervious,  Inflow Depth = 0.29"    for  10 -YEAR event
Inflow = 0.1 cfs @ 12.55 hrs,  Volume= 717 cf
Primary = 0.1 cfs @ 12.55 hrs,  Volume= 717 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP3: Study Point 3

Inflow Area = 16,237 sf, 24.20% Impervious,  Inflow Depth = 0.84"    for  10 -YEAR event
Inflow = 0.2 cfs @ 12.25 hrs,  Volume= 1,140 cf
Primary = 0.2 cfs @ 12.25 hrs,  Volume= 1,140 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
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Time span=0.00-50.00 hrs, dt=0.01 hrs, 5001 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=7,139 sf   20.24% Impervious   Runoff Depth=1.12"Subcatchment 1.10S: 
   Tc=6.0 min   CN=51   Runoff=0.2 cfs  664 cf

Runoff Area=2,896 sf   26.07% Impervious   Runoff Depth=1.33"Subcatchment 1.11S: 
   Tc=6.0 min   CN=54   Runoff=0.1 cfs  321 cf

Runoff Area=2,034 sf   53.88% Impervious   Runoff Depth=2.74"Subcatchment 1.12S: 
   Tc=6.0 min   CN=71   Runoff=0.1 cfs  464 cf

Runoff Area=7,859 sf   88.98% Impervious   Runoff Depth=4.76"Subcatchment 1.1S: 
   Tc=6.0 min   CN=91   Runoff=1.0 cfs  3,118 cf

Runoff Area=7,256 sf   92.38% Impervious   Runoff Depth=5.10"Subcatchment 1.2S: 
   Tc=6.0 min   CN=94   Runoff=0.9 cfs  3,083 cf

Runoff Area=3,083 sf   100.00% Impervious   Runoff Depth=5.56"Subcatchment 1.3S: 
   Tc=6.0 min   CN=98   Runoff=0.4 cfs  1,429 cf

Runoff Area=5,687 sf   65.61% Impervious   Runoff Depth=3.40"Subcatchment 1.4S: 
   Tc=6.0 min   CN=78   Runoff=0.5 cfs  1,613 cf

Runoff Area=3,872 sf   44.32% Impervious   Runoff Depth=2.21"Subcatchment 1.5S: 
   Tc=6.0 min   CN=65   Runoff=0.2 cfs  712 cf

Runoff Area=5,278 sf   76.66% Impervious   Runoff Depth=4.01"Subcatchment 1.6S: 
   Tc=6.0 min   CN=84   Runoff=0.6 cfs  1,764 cf

Runoff Area=6,692 sf   36.07% Impervious   Runoff Depth=1.71"Subcatchment 1.7S: 
   Tc=6.0 min   CN=59   Runoff=0.3 cfs  955 cf

Runoff Area=9,322 sf   85.53% Impervious   Runoff Depth=4.54"Subcatchment 1.8S: 
   Tc=6.0 min   CN=89   Runoff=1.1 cfs  3,528 cf

Runoff Area=5,181 sf   65.74% Impervious   Runoff Depth=3.40"Subcatchment 1.9S: 
   Tc=6.0 min   CN=78   Runoff=0.5 cfs  1,469 cf

Runoff Area=42,281 sf   78.22% Impervious   Runoff Depth=4.11"Subcatchment 1S: 
   Flow Length=258'   Tc=12.9 min   CN=85   Runoff=3.7 cfs  14,496 cf

Runoff Area=30,115 sf   2.54% Impervious   Runoff Depth=0.66"Subcatchment 2S: 
   Flow Length=133'   Tc=17.5 min   CN=44   Runoff=0.2 cfs  1,663 cf

Runoff Area=16,237 sf   24.20% Impervious   Runoff Depth=1.48"Subcatchment 3S: 
   Flow Length=51'   Slope=0.0137 '/'   Tc=14.8 min   CN=56   Runoff=0.4 cfs  2,002 cf

Avg. Flow Depth=0.33'   Max Vel=2.74 fps   Inflow=0.6 cfs  4,937 cfReach 1.11R: SD-10
12.0"  Round Pipe   n=0.012   L=32.0'   S=0.0047 '/'   Capacity=2.6 cfs   Outflow=0.6 cfs  4,936 cf
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Avg. Flow Depth=0.22'   Max Vel=2.21 fps   Inflow=0.3 cfs  3,161 cfReach 1.12R: SD3
12.0"  Round Pipe   n=0.012   L=70.0'   S=0.0049 '/'   Capacity=2.7 cfs   Outflow=0.3 cfs  3,160 cf

Avg. Flow Depth=0.34'   Max Vel=2.76 fps   Inflow=0.7 cfs  8,995 cfReach 1.2R: SD-5
12.0"  Round Pipe   n=0.012   L=33.0'   S=0.0045 '/'   Capacity=2.6 cfs   Outflow=0.7 cfs  8,995 cf

Avg. Flow Depth=0.34'   Max Vel=2.70 fps   Inflow=0.6 cfs  6,351 cfReach 1.3R: SD-6
12.0"  Round Pipe   n=0.012   L=59.0'   S=0.0044 '/'   Capacity=2.6 cfs   Outflow=0.6 cfs  6,350 cf

Avg. Flow Depth=0.15'   Max Vel=2.56 fps   Inflow=0.2 cfs  1,757 cfReach 1.4R: SD-
12.0"  Round Pipe   n=0.012   L=21.0'   S=0.0100 '/'   Capacity=3.9 cfs   Outflow=0.2 cfs  1,757 cf

Avg. Flow Depth=0.13'   Max Vel=3.03 fps   Inflow=0.2 cfs  2,167 cfReach 1.5R: SD14.1
12.0"  Round Pipe   n=0.012   L=58.0'   S=0.0162 '/'   Capacity=4.9 cfs   Outflow=0.2 cfs  2,166 cf

Avg. Flow Depth=0.15'   Max Vel=2.56 fps   Inflow=0.2 cfs  2,497 cfReach 1.6R: SD14
12.0"  Round Pipe   n=0.012   L=27.0'   S=0.0100 '/'   Capacity=3.9 cfs   Outflow=0.2 cfs  2,497 cf

Avg. Flow Depth=0.29'   Max Vel=3.33 fps   Inflow=0.6 cfs  4,937 cfReach 1.8R: SD-11
12.0"  Round Pipe   n=0.012   L=72.0'   S=0.0081 '/'   Capacity=3.5 cfs   Outflow=0.6 cfs  4,937 cf

Avg. Flow Depth=0.43'   Max Vel=3.34 fps   Inflow=1.2 cfs  15,125 cfReach 1R: SD-1
15.0"  Round Pipe   n=0.012   L=73.0'   S=0.0049 '/'   Capacity=4.9 cfs   Outflow=1.2 cfs  15,123 cf

Peak Elev=75.47'  Storage=174 cf   Inflow=0.1 cfs  321 cfPond 1.11: Filter Trench 4
   Primary=0.0 cfs  279 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  279 cf

Peak Elev=76.13'  Storage=343 cf   Inflow=0.1 cfs  464 cfPond 1.12P: Filter Trench 5
   Outflow=0.0 cfs  331 cf

Peak Elev=76.92'  Storage=1,394 cf   Inflow=1.0 cfs  3,118 cfPond 1.1P: Porous Pvmt 1
   Outflow=0.7 cfs  2,970 cf

Peak Elev=75.64'  Storage=2,247 cf   Inflow=0.9 cfs  3,083 cfPond 1.2P: Porous Pvmt 2
   Outflow=0.0 cfs  2,646 cf

Peak Elev=75.48'  Storage=915 cf   Inflow=0.4 cfs  1,429 cfPond 1.3P: Porous Pvmt 3
   Outflow=0.0 cfs  1,415 cf

Peak Elev=78.09'  Storage=729 cf   Inflow=0.5 cfs  1,613 cfPond 1.4P: FIlter Trench 1
   Outflow=0.2 cfs  1,478 cf

Peak Elev=75.80'  Storage=449 cf   Inflow=0.2 cfs  712 cfPond 1.5: Filter Trench 6
   Outflow=0.0 cfs  611 cf

Peak Elev=78.18'  Storage=880 cf   Inflow=0.6 cfs  1,764 cfPond 1.6P: Filter Trench 2
   Outflow=0.2 cfs  1,556 cf

Peak Elev=73.83'  Storage=273 cf   Inflow=0.3 cfs  955 cfPond 1.7P: Infiltration Trench 1
   Discarded=0.0 cfs  955 cf   Secondary=0.0 cfs  0 cf   Outflow=0.0 cfs  955 cf
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Peak Elev=77.95'  Storage=1,653 cf   Inflow=1.1 cfs  3,528 cfPond 1.8P: Filter Trench 3
   Primary=0.6 cfs  3,180 cf   Secondary=0.0 cfs  0 cf   Outflow=0.6 cfs  3,180 cf

Peak Elev=77.70'  Storage=651 cf   Inflow=0.5 cfs  1,469 cfPond 1.9P: Infiltration Trench 2
   Discarded=0.0 cfs  1,445 cf   Secondary=0.0 cfs  24 cf   Outflow=0.0 cfs  1,469 cf

Peak Elev=72.05'   Inflow=1.2 cfs  15,123 cfPond 1P: CB-1
18.0"  Round Culvert  n=0.012  L=95.0'  S=0.0051 '/'   Outflow=1.2 cfs  15,123 cf

   Inflow=4.5 cfs  29,619 cfLink SP1: Study Point 1
   Primary=4.5 cfs  29,619 cf

   Inflow=0.2 cfs  1,663 cfLink SP2: Study Point 2
   Primary=0.2 cfs  1,663 cf

   Inflow=0.4 cfs  2,026 cfLink SP3: Study Point 3
   Primary=0.4 cfs  2,026 cf

Total Runoff Area = 154,932 sf   Runoff Volume = 37,281 cf   Average Runoff Depth = 2.89"
47.64% Pervious = 73,803 sf     52.36% Impervious = 81,129 sf
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Summary for Subcatchment 1.10S: 

Runoff = 0.2 cfs @ 12.11 hrs,  Volume= 664 cf,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 1,445 98 Exist Walkway
* 5,694 39 Exist Grass, A

7,139 51 Weighted Average
5,694 79.76% Pervious Area
1,445 20.24% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.11S: 

Runoff = 0.1 cfs @ 12.10 hrs,  Volume= 321 cf,  Depth= 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 755 98 Prop Walkway
* 2,141 39 Prop Grass, A

2,896 54 Weighted Average
2,141 73.93% Pervious Area

755 26.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.12S: 

Runoff = 0.1 cfs @ 12.09 hrs,  Volume= 464 cf,  Depth= 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 1,096 98 Prop Walkway
* 938 39 Prop Grass, A

2,034 71 Weighted Average
938 46.12% Pervious Area

1,096 53.88% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment 1.1S: 

Runoff = 1.0 cfs @ 12.08 hrs,  Volume= 3,118 cf,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 6,993 98 Proposed Porous Pavement
* 866 39 Prop Grass, A

7,859 91 Weighted Average
866 11.02% Pervious Area

6,993 88.98% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.2S: 

Runoff = 0.9 cfs @ 12.08 hrs,  Volume= 3,083 cf,  Depth= 5.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 6,703 98 Proposed Porous Pavement
* 553 39 Prop Grass, A

7,256 94 Weighted Average
553 7.62% Pervious Area

6,703 92.38% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.3S: 

Runoff = 0.4 cfs @ 12.08 hrs,  Volume= 1,429 cf,  Depth= 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"
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Area (sf) CN Description

* 3,083 98 Proposed Porous Pavement

3,083 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.4S: 

Runoff = 0.5 cfs @ 12.09 hrs,  Volume= 1,613 cf,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 1,962 98 Proposed Roof
* 1,769 98 Prop Walkway
* 1,956 39 Prop Grass, A

5,687 78 Weighted Average
1,956 34.39% Pervious Area
3,731 65.61% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.5S: 

Runoff = 0.2 cfs @ 12.09 hrs,  Volume= 712 cf,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 1,716 98 Prop Walkway
* 2,156 39 Prop Grass, A

3,872 65 Weighted Average
2,156 55.68% Pervious Area
1,716 44.32% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 1.6S: 

Runoff = 0.6 cfs @ 12.09 hrs,  Volume= 1,764 cf,  Depth= 4.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 586 39 Exist Grass, A
* 3,203 98 Prop Roof
* 843 98 Prop Walkway
* 646 39 Prop Grass, A

5,278 84 Weighted Average
1,232 23.34% Pervious Area
4,046 76.66% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.7S: 

Runoff = 0.3 cfs @ 12.10 hrs,  Volume= 955 cf,  Depth= 1.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 335 8 Exist Walkway
* 2,414 98 Propo Walkway
* 3,943 39 Prop Grass, A

6,692 59 Weighted Average
4,278 63.93% Pervious Area
2,414 36.07% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.8S: 

Runoff = 1.1 cfs @ 12.08 hrs,  Volume= 3,528 cf,  Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"
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Area (sf) CN Description

* 7,323 98 Prop Roof
* 650 98 Prop Walkway
* 1,349 39 Prop Grass, A

9,322 89 Weighted Average
1,349 14.47% Pervious Area
7,973 85.53% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1.9S: 

Runoff = 0.5 cfs @ 12.09 hrs,  Volume= 1,469 cf,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 341 98 Exist Walkway
* 2,167 98 Prop Roof
* 898 98 Prop Walkway
* 1,775 39 Prop Grass, A

5,181 78 Weighted Average
1,775 34.26% Pervious Area
3,406 65.74% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 1S: 

Runoff = 3.7 cfs @ 12.17 hrs,  Volume= 14,496 cf,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

* 24,410 98 Existing Pavement
* 2,867 98 Prop Pavement
* 9,207 39 Exist Grass, A
* 5,797 98 Prop Grass, A

42,281 85 Weighted Average
9,207 21.78% Pervious Area

33,074 78.22% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.9 77 0.0195 0.11 Sheet Flow, A-B
Grass: Dense   n= 0.240   P2= 3.10"

0.2 36 0.0306 3.55 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

0.3 50 0.0046 3.33 2.62 Pipe Channel, C-D
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

0.5 95 0.0051 3.51 2.76 Pipe Channel, D-E
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

12.9 258 Total

Summary for Subcatchment 2S: 

Runoff = 0.2 cfs @ 12.42 hrs,  Volume= 1,663 cf,  Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

29,350 43 Woods/grass comb., Fair, HSG A
* 765 98 Existing Walkway

30,115 44 Weighted Average
29,350 97.46% Pervious Area

765 2.54% Impervious Area

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

12.4 44 0.0158 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

5.1 89 0.0034 0.29 Shallow Concentrated Flow, B-C
Woodland   Kv= 5.0 fps

17.5 133 Total

Summary for Subcatchment 3S: 

Runoff = 0.4 cfs @ 12.22 hrs,  Volume= 2,002 cf,  Depth= 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YEAR Rainfall=5.80"

Area (sf) CN Description

10,711 43 Woods/grass comb., Fair, HSG A
* 3,929 98 Existing Walkway
* 1,597 39 Exist Grass, A

16,237 56 Weighted Average
12,308 75.80% Pervious Area
3,929 24.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

14.8 51 0.0137 0.06 Sheet Flow, A-B
Woods: Light underbrush   n= 0.400   P2= 3.10"

Summary for Reach 1.11R: SD-10

Inflow Area = 17,905 sf, 69.58% Impervious,  Inflow Depth > 3.31"    for  25-YEAR event
Inflow = 0.6 cfs @ 12.32 hrs,  Volume= 4,937 cf
Outflow = 0.6 cfs @ 12.32 hrs,  Volume= 4,936 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.74 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.06 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 7 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 32.0'   Slope= 0.0047 '/'
Inlet Invert= 72.81',  Outlet Invert= 72.66'

Summary for Reach 1.12R: SD3

Inflow Area = 18,323 sf, 45.31% Impervious,  Inflow Depth > 2.07"    for  25-YEAR event
Inflow = 0.3 cfs @ 12.39 hrs,  Volume= 3,161 cf
Outflow = 0.3 cfs @ 12.40 hrs,  Volume= 3,160 cf,  Atten= 0%,  Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.21 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 0.95 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 9 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.7 cfs

12.0"  Round Pipe
n= 0.012
Length= 70.0'   Slope= 0.0049 '/'
Inlet Invert= 72.39',  Outlet Invert= 72.05'
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Summary for Reach 1.2R: SD-5

Inflow Area = 28,244 sf, 78.76% Impervious,  Inflow Depth > 3.82"    for  25-YEAR event
Inflow = 0.7 cfs @ 12.33 hrs,  Volume= 8,995 cf
Outflow = 0.7 cfs @ 12.34 hrs,  Volume= 8,995 cf,  Atten= 0%,  Lag= 0.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.76 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.17 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 8 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 33.0'   Slope= 0.0045 '/'
Inlet Invert= 72.20',  Outlet Invert= 72.05'

Summary for Reach 1.3R: SD-6

Inflow Area = 20,988 sf, 74.05% Impervious,  Inflow Depth > 3.63"    for  25-YEAR event
Inflow = 0.6 cfs @ 12.32 hrs,  Volume= 6,351 cf
Outflow = 0.6 cfs @ 12.33 hrs,  Volume= 6,350 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.70 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 14 cf @ 12.33 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.6 cfs

12.0"  Round Pipe
n= 0.012
Length= 59.0'   Slope= 0.0044 '/'
Inlet Invert= 72.56',  Outlet Invert= 72.30'
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Summary for Reach 1.4R: SD-

Inflow Area = 8,583 sf, 52.27% Impervious,  Inflow Depth > 2.46"    for  25-YEAR event
Inflow = 0.2 cfs @ 12.36 hrs,  Volume= 1,757 cf
Outflow = 0.2 cfs @ 12.37 hrs,  Volume= 1,757 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.56 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 2 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.9 cfs

12.0"  Round Pipe
n= 0.012
Length= 21.0'   Slope= 0.0100 '/'
Inlet Invert= 73.80',  Outlet Invert= 73.59'

Summary for Reach 1.5R: SD14.1

Inflow Area = 9,150 sf, 62.97% Impervious,  Inflow Depth > 2.84"    for  25-YEAR event
Inflow = 0.2 cfs @ 12.39 hrs,  Volume= 2,167 cf
Outflow = 0.2 cfs @ 12.40 hrs,  Volume= 2,166 cf,  Atten= 0%,  Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.03 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.31 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 4 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.9 cfs
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12.0"  Round Pipe
n= 0.012
Length= 58.0'   Slope= 0.0162 '/'
Inlet Invert= 73.80',  Outlet Invert= 72.86'

Summary for Reach 1.6R: SD14

Inflow Area = 11,184 sf, 61.32% Impervious,  Inflow Depth > 2.68"    for  25-YEAR event
Inflow = 0.2 cfs @ 12.40 hrs,  Volume= 2,497 cf
Outflow = 0.2 cfs @ 12.40 hrs,  Volume= 2,497 cf,  Atten= 0%,  Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.56 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.17 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 2 cf @ 12.40 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.9 cfs

12.0"  Round Pipe
n= 0.012
Length= 27.0'   Slope= 0.0100 '/'
Inlet Invert= 72.76',  Outlet Invert= 72.49'

Summary for Reach 1.8R: SD-11

Inflow Area = 17,905 sf, 69.58% Impervious,  Inflow Depth > 3.31"    for  25-YEAR event
Inflow = 0.6 cfs @ 12.31 hrs,  Volume= 4,937 cf
Outflow = 0.6 cfs @ 12.32 hrs,  Volume= 4,937 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 3.33 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.29 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 13 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.5 cfs
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12.0"  Round Pipe
n= 0.012
Length= 72.0'   Slope= 0.0081 '/'
Inlet Invert= 73.49',  Outlet Invert= 72.91'

Summary for Reach 1R: SD-1

Inflow Area = 54,426 sf, 68.98% Impervious,  Inflow Depth > 3.33"    for  25-YEAR event
Inflow = 1.2 cfs @ 12.35 hrs,  Volume= 15,125 cf
Outflow = 1.2 cfs @ 12.36 hrs,  Volume= 15,123 cf,  Atten= 0%,  Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.34 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.34 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 27 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 4.9 cfs

15.0"  Round Pipe
n= 0.012
Length= 73.0'   Slope= 0.0049 '/'
Inlet Invert= 71.95',  Outlet Invert= 71.59'

Summary for Pond 1.11: Filter Trench 4

Inflow Area = 2,896 sf, 26.07% Impervious,  Inflow Depth = 1.33"    for  25-YEAR event
Inflow = 0.1 cfs @ 12.10 hrs,  Volume= 321 cf
Outflow = 0.0 cfs @ 15.98 hrs,  Volume= 279 cf,  Atten= 94%,  Lag= 232.7 min
Primary = 0.0 cfs @ 15.98 hrs,  Volume= 279 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 75.47' @ 15.98 hrs   Surf.Area= 300 sf   Storage= 174 cf

Plug-Flow detention time= 453.1 min calculated for 279 cf (87% of inflow)
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Center-of-Mass det. time= 392.5 min ( 1,275.6 - 883.0 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 499 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.57 300 0.0 0 0
73.58 300 40.0 1 1
74.57 300 40.0 119 120
74.58 300 20.0 1 121
75.57 300 20.0 59 180
75.58 300 10.0 0 180
75.74 300 10.0 5 185
75.75 300 40.0 1 186
77.74 300 40.0 239 425
77.75 300 40.0 1 426
77.99 300 40.0 29 455
78.10 500 100.0 44 499

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.0 cfs @ 15.98 hrs  HW=75.47'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.9 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 5.97 fps)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
3=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.12P: Filter Trench 5

Inflow Area = 2,034 sf, 53.88% Impervious,  Inflow Depth = 2.74"    for  25-YEAR event
Inflow = 0.1 cfs @ 12.09 hrs,  Volume= 464 cf
Outflow = 0.0 cfs @ 18.42 hrs,  Volume= 331 cf,  Atten= 98%,  Lag= 379.5 min
Primary = 0.0 cfs @ 18.42 hrs,  Volume= 331 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 76.13' @ 18.42 hrs   Surf.Area= 510 sf   Storage= 343 cf

Plug-Flow detention time= 947.8 min calculated for 331 cf (71% of inflow)
Center-of-Mass det. time= 851.1 min ( 1,688.7 - 837.5 )
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Volume Invert Avail.Storage Storage Description

#1 73.82' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 510 0.0 0 0
73.83 510 40.0 2 2
74.82 510 40.0 202 204
74.83 510 20.0 1 205
75.82 510 20.0 101 306
75.83 510 10.0 1 307
75.99 510 10.0 8 315
76.00 510 40.0 2 317
77.99 510 40.0 406 723
78.00 510 40.0 2 725
78.24 510 40.0 49 774
78.25 510 100.0 5 779
78.75 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 74.17' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.17' / 74.15'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 74.17' 0.3" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.35' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 18.42 hrs  HW=76.13'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 1.2 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 6.72 fps)
3=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.1P: Porous Pvmt 1

Inflow Area = 7,859 sf, 88.98% Impervious,  Inflow Depth = 4.76"    for  25-YEAR event
Inflow = 1.0 cfs @ 12.08 hrs,  Volume= 3,118 cf
Outflow = 0.7 cfs @ 12.17 hrs,  Volume= 2,970 cf,  Atten= 30%,  Lag= 5.4 min
Primary = 0.7 cfs @ 12.17 hrs,  Volume= 2,970 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 76.92' @ 12.17 hrs   Surf.Area= 69 sf   Storage= 1,394 cf

Plug-Flow detention time= 510.2 min calculated for 2,970 cf (95% of inflow)
Center-of-Mass det. time= 483.4 min ( 1,265.5 - 782.1 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.56' 12.0"  Round Outfall   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.56' / 72.36'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.7" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.6 cfs @ 12.17 hrs  HW=76.92'   (Free Discharge)
1=Outfall  (Passes 0.6 cfs of 5.9 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 9.42 fps)
3=4" UD  (Passes 0.0 cfs of 0.8 cfs potential flow)

4=Orifice/Grate  (Weir Controls 0.6 cfs @ 0.57 fps)

Summary for Pond 1.2P: Porous Pvmt 2

Inflow Area = 7,256 sf, 92.38% Impervious,  Inflow Depth = 5.10"    for  25-YEAR event
Inflow = 0.9 cfs @ 12.08 hrs,  Volume= 3,083 cf
Outflow = 0.0 cfs @ 15.93 hrs,  Volume= 2,646 cf,  Atten= 97%,  Lag= 230.7 min
Primary = 0.0 cfs @ 15.93 hrs,  Volume= 2,646 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.64' @ 15.93 hrs   Surf.Area= 2,916 sf   Storage= 2,247 cf

Plug-Flow detention time= 891.7 min calculated for 2,645 cf (86% of inflow)
Center-of-Mass det. time= 830.2 min ( 1,599.6 - 769.4 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 3,141 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 2,916 0.0 0 0
72.73 2,916 30.0 9 9
73.72 2,916 30.0 866 875
73.73 2,916 10.0 3 878
74.71 2,916 10.0 286 1,163
74.72 2,916 40.0 12 1,175
76.22 2,916 40.0 1,750 2,925
76.23 2,916 10.0 3 2,928
76.88 2,916 10.0 190 3,117
76.89 50 100.0 15 3,132
77.00 120 100.0 9 3,141

Device Routing     Invert Outlet Devices

#1 Primary 72.20' 12.0"  Round Outfall   
L= 29.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.20' / 72.05'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 73.06' 0.8" Vert. Orifice    C= 0.600   
#3 Device 2 73.06' 4.0" Vert. 4" UD    C= 0.600   
#4 Device 1 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 15.93 hrs  HW=75.64'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 5.1 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 7.68 fps)
3=4" UD  (Passes 0.0 cfs of 0.7 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.3P: Porous Pvmt 3

Inflow Area = 3,083 sf,100.00% Impervious,  Inflow Depth = 5.56"    for  25-YEAR event
Inflow = 0.4 cfs @ 12.08 hrs,  Volume= 1,429 cf
Outflow = 0.0 cfs @ 15.07 hrs,  Volume= 1,415 cf,  Atten= 96%,  Lag= 178.9 min
Primary = 0.0 cfs @ 15.07 hrs,  Volume= 1,415 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 75.48' @ 15.07 hrs   Surf.Area= 1,296 sf   Storage= 915 cf

Plug-Flow detention time= 691.8 min calculated for 1,414 cf (99% of inflow)
Center-of-Mass det. time= 685.1 min ( 1,430.8 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1 72.72' 1,402 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

72.72 1,296 0.0 0 0
72.73 1,296 30.0 4 4
73.72 1,296 30.0 385 389
73.73 1,296 10.0 1 390
74.71 1,296 10.0 127 517
74.72 1,296 40.0 5 522
76.22 1,296 40.0 778 1,300
76.23 1,296 10.0 1 1,301
76.88 1,296 10.0 84 1,385
76.89 50 100.0 7 1,392
77.00 120 100.0 9 1,402

Device Routing     Invert Outlet Devices

#1 Primary 72.39' 12.0"  Round Outfall   
L= 91.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 72.39' / 71.58'   S= 0.0089 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 72.72' 0.6" Vert. Orifice    C= 0.600   
#3 Device 2 72.72' 4.0" Vert. 4" UD    C= 0.600   
#4 Primary 76.89' 2.0" x 2.0" Horiz. Orifice/Grate X 7.00 columns   X 7 rows C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.0 cfs @ 15.07 hrs  HW=75.48'   (Free Discharge)
1=Outfall  (Passes 0.0 cfs of 4.8 cfs potential flow)

2=Orifice  (Orifice Controls 0.0 cfs @ 7.96 fps)
3=4" UD  (Passes 0.0 cfs of 0.7 cfs potential flow)

4=Orifice/Grate  ( Controls 0.0 cfs)

Summary for Pond 1.4P: FIlter Trench 1

Inflow Area = 5,687 sf, 65.61% Impervious,  Inflow Depth = 3.40"    for  25-YEAR event
Inflow = 0.5 cfs @ 12.09 hrs,  Volume= 1,613 cf
Outflow = 0.2 cfs @ 12.36 hrs,  Volume= 1,478 cf,  Atten= 63%,  Lag= 16.6 min
Primary = 0.2 cfs @ 12.36 hrs,  Volume= 1,478 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 78.09' @ 12.36 hrs   Surf.Area= 536 sf   Storage= 729 cf

Plug-Flow detention time= 563.9 min calculated for 1,478 cf (92% of inflow)
Center-of-Mass det. time= 521.7 min ( 1,342.3 - 820.6 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 831 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 450 0.0 0 0
73.58 450 40.0 2 2
74.57 450 40.0 178 180
74.58 450 20.0 1 181
75.57 450 20.0 89 270
75.58 450 10.0 0 270
75.74 450 10.0 7 278
75.75 450 40.0 2 279
77.74 450 40.0 358 638
77.75 450 40.0 2 639
77.99 450 40.0 43 683
78.00 450 100.0 5 687
78.25 700 100.0 144 831

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.00' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.2 cfs @ 12.36 hrs  HW=78.09'   (Free Discharge)
1=Culvert  (Passes 0.2 cfs of 1.9 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 9.81 fps)
3=Orifice/Grate  (Orifice Controls 0.2 cfs @ 0.94 fps)

Summary for Pond 1.5: Filter Trench 6

Inflow Area = 3,872 sf, 44.32% Impervious,  Inflow Depth = 2.21"    for  25-YEAR event
Inflow = 0.2 cfs @ 12.09 hrs,  Volume= 712 cf
Outflow = 0.0 cfs @ 16.20 hrs,  Volume= 611 cf,  Atten= 96%,  Lag= 246.4 min
Primary = 0.0 cfs @ 16.20 hrs,  Volume= 611 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 75.80' @ 16.20 hrs   Surf.Area= 700 sf   Storage= 449 cf

Plug-Flow detention time= 638.8 min calculated for 611 cf (86% of inflow)
Center-of-Mass det. time= 575.0 min ( 1,427.1 - 852.1 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,128 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 700 0.0 0 0
73.58 700 40.0 3 3
74.57 700 40.0 277 280
74.58 700 20.0 1 281
75.57 700 20.0 139 420
75.58 700 10.0 1 421
75.74 700 10.0 11 432
75.75 700 40.0 3 435
77.74 700 40.0 557 992
77.75 700 40.0 3 995
77.99 700 40.0 67 1,062
78.10 500 100.0 66 1,128

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 8.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Device 1 73.92' 0.5" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.0 cfs @ 16.20 hrs  HW=75.80'   (Free Discharge)
1=Culvert  (Passes 0.0 cfs of 2.1 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 6.56 fps)

Summary for Pond 1.6P: Filter Trench 2

Inflow Area = 5,278 sf, 76.66% Impervious,  Inflow Depth = 4.01"    for  25-YEAR event
Inflow = 0.6 cfs @ 12.09 hrs,  Volume= 1,764 cf
Outflow = 0.2 cfs @ 12.39 hrs,  Volume= 1,556 cf,  Atten= 67%,  Lag= 18.0 min
Primary = 0.2 cfs @ 12.39 hrs,  Volume= 1,556 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 78.18' @ 12.39 hrs   Surf.Area= 598 sf   Storage= 880 cf

Plug-Flow detention time= 637.5 min calculated for 1,555 cf (88% of inflow)
Center-of-Mass det. time= 583.1 min ( 1,387.9 - 804.8 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,094 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 510 0.0 0 0
73.58 510 40.0 2 2
74.57 510 40.0 202 204
74.58 510 20.0 1 205
75.57 510 20.0 101 306
75.58 510 10.0 1 307
75.74 510 10.0 8 315
75.75 510 40.0 2 317
77.74 510 40.0 406 723
77.75 510 40.0 2 725
77.99 510 40.0 49 774
78.00 510 100.0 5 779
78.50 750 100.0 315 1,094

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 78.10' 1.0" W x 7.0" H Vert. Orifice/Grate X 27.00    C= 0.600   

Primary OutFlow  Max=0.2 cfs @ 12.39 hrs  HW=78.18'   (Free Discharge)
1=Culvert  (Passes 0.2 cfs of 1.9 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 9.92 fps)
3=Orifice/Grate  (Orifice Controls 0.2 cfs @ 0.93 fps)

Summary for Pond 1.7P: Infiltration Trench 1

Inflow Area = 6,692 sf, 36.07% Impervious,  Inflow Depth = 1.71"    for  25-YEAR event
Inflow = 0.3 cfs @ 12.10 hrs,  Volume= 955 cf
Outflow = 0.0 cfs @ 11.91 hrs,  Volume= 955 cf,  Atten= 84%,  Lag= 0.0 min
Discarded = 0.0 cfs @ 11.91 hrs,  Volume= 955 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 73.83' @ 12.75 hrs   Surf.Area= 825 sf   Storage= 273 cf

Plug-Flow detention time= 46.4 min calculated for 955 cf (100% of inflow)
Center-of-Mass det. time= 46.4 min ( 914.1 - 867.8 )

Volume Invert Avail.Storage Storage Description

#1 73.00' 1,548 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.00 825 0.0 0 0
73.06 825 40.0 20 20
74.27 825 40.0 399 419
74.28 825 10.0 1 420
75.27 825 10.0 82 502
75.28 825 20.0 2 503
75.44 825 20.0 26 530
75.45 825 40.0 3 533
77.45 825 40.0 660 1,193
77.46 825 40.0 3 1,196
77.70 825 40.0 79 1,275
77.71 825 100.0 8 1,284
78.00 1,000 100.0 265 1,548

Device Routing     Invert Outlet Devices

#1 Discarded 73.00' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 77.70' 165.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.0 cfs @ 11.91 hrs  HW=73.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.8P: Filter Trench 3

Inflow Area = 9,322 sf, 85.53% Impervious,  Inflow Depth = 4.54"    for  25-YEAR event
Inflow = 1.1 cfs @ 12.08 hrs,  Volume= 3,528 cf
Outflow = 0.6 cfs @ 12.22 hrs,  Volume= 3,180 cf,  Atten= 49%,  Lag= 8.3 min
Primary = 0.6 cfs @ 12.22 hrs,  Volume= 3,180 cf
Secondary = 0.0 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 77.95' @ 12.22 hrs   Surf.Area= 1,100 sf   Storage= 1,653 cf

Plug-Flow detention time= 611.5 min calculated for 3,180 cf (90% of inflow)
Center-of-Mass det. time= 563.4 min ( 1,352.7 - 789.3 )

Volume Invert Avail.Storage Storage Description

#1 73.57' 1,812 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)

73.57 1,100 0.0 0 0
73.58 1,100 40.0 4 4
74.57 1,100 40.0 436 440
74.58 1,100 20.0 2 442
75.57 1,100 20.0 218 660
75.58 1,100 10.0 1 661
75.74 1,100 10.0 18 679
75.75 1,100 40.0 4 683
77.74 1,100 40.0 876 1,559
77.75 1,100 40.0 4 1,563
77.99 1,100 40.0 106 1,669
78.10 1,500 100.0 143 1,812

Device Routing     Invert Outlet Devices

#1 Primary 73.92' 6.0"  Round Culvert   L= 2.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.92' / 73.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 73.92' 0.6" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 77.90' 0.4" x 13.0" Horiz. Orifice/Grate X 14.00    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 78.00' 220.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.6 cfs @ 12.22 hrs  HW=77.95'   (Free Discharge)
1=Culvert  (Passes 0.6 cfs of 1.8 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.0 cfs @ 9.64 fps)
3=Orifice/Grate  (Orifice Controls 0.6 cfs @ 1.13 fps)

Secondary OutFlow  Max=0.0 cfs @ 0.00 hrs  HW=73.57'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.0 cfs)

Summary for Pond 1.9P: Infiltration Trench 2

Inflow Area = 5,181 sf, 65.74% Impervious,  Inflow Depth = 3.40"    for  25-YEAR event
Inflow = 0.5 cfs @ 12.09 hrs,  Volume= 1,469 cf
Outflow = 0.0 cfs @ 13.15 hrs,  Volume= 1,469 cf,  Atten= 91%,  Lag= 63.8 min
Discarded = 0.0 cfs @ 11.30 hrs,  Volume= 1,445 cf
Secondary = 0.0 cfs @ 13.15 hrs,  Volume= 24 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 77.70' @ 13.15 hrs   Surf.Area= 500 sf   Storage= 651 cf

Plug-Flow detention time= 218.7 min calculated for 1,469 cf (100% of inflow)
Center-of-Mass det. time= 218.7 min ( 1,039.3 - 820.6 )
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Volume Invert Avail.Storage Storage Description

#1 73.82' 834 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

73.82 500 0.0 0 0
73.83 500 40.0 2 2
74.82 500 40.0 198 200
74.83 500 20.0 1 201
75.82 500 20.0 99 300
75.83 500 10.0 1 301
75.99 500 10.0 8 309
76.00 500 40.0 2 311
77.99 500 40.0 398 709
78.00 500 40.0 2 711
78.24 500 40.0 48 759
78.25 600 100.0 6 764
78.35 800 100.0 70 834

Device Routing     Invert Outlet Devices

#1 Discarded 73.82' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 77.70' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.0 cfs @ 11.30 hrs  HW=73.83'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.0 cfs)

Secondary OutFlow  Max=0.0 cfs @ 13.15 hrs  HW=77.70'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.0 cfs @ 0.06 fps)

Summary for Pond 1P: CB-1

Inflow Area = 54,426 sf, 68.98% Impervious,  Inflow Depth > 3.33"    for  25-YEAR event
Inflow = 1.2 cfs @ 12.36 hrs,  Volume= 15,123 cf
Outflow = 1.2 cfs @ 12.36 hrs,  Volume= 15,123 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.2 cfs @ 12.36 hrs,  Volume= 15,123 cf

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs
Peak Elev= 72.05' @ 12.36 hrs
Flood Elev= 76.50'

Device Routing     Invert Outlet Devices

#1 Primary 71.48' 18.0"  Round Culvert   
L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 71.48' / 71.00'   S= 0.0051 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   
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Primary OutFlow  Max=1.2 cfs @ 12.36 hrs  HW=72.05'   (Free Discharge)
1=Culvert  (Barrel Controls 1.2 cfs @ 2.98 fps)

Summary for Link SP1: Study Point 1

Inflow Area = 96,707 sf, 73.02% Impervious,  Inflow Depth > 3.68"    for  25-YEAR event
Inflow = 4.5 cfs @ 12.19 hrs,  Volume= 29,619 cf
Primary = 4.5 cfs @ 12.19 hrs,  Volume= 29,619 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP2: Study Point 2

Inflow Area = 30,115 sf, 2.54% Impervious,  Inflow Depth = 0.66"    for  25-YEAR event
Inflow = 0.2 cfs @ 12.42 hrs,  Volume= 1,663 cf
Primary = 0.2 cfs @ 12.42 hrs,  Volume= 1,663 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs

Summary for Link SP3: Study Point 3

Inflow Area = 16,237 sf, 24.20% Impervious,  Inflow Depth = 1.50"    for  25-YEAR event
Inflow = 0.4 cfs @ 12.22 hrs,  Volume= 2,026 cf
Primary = 0.4 cfs @ 12.22 hrs,  Volume= 2,026 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-50.00 hrs, dt= 0.01 hrs





Mills Hall/CAS Stormwater Management Report 11001-12 

 

Attachment E 

 
Inspection, Maintenance, and  

Housekeeping Plan 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by Paul D. Ostrowski, PE  

 

 

 

 
 





Mills Hall/CAS Stormwater Management Report 11001-12 

 
     

11001-12 
 

INSPECTION, MAINTENANCE, AND HOUSEKEEPING PLAN 

MILLS HALL AND CENTER FOR ARCTIC STUDIES 

 

Introduction 

 
The responsible party for maintenance of the stormwater management facility following 
construction will be the Bowdoin College. 
 
The Contract Documents will require the contractor to designate of person responsible for 
maintenance of the sedimentation control features during construction as required by the Erosion & 
Sedimentation Control Report. 
 
The following plan outlines the anticipated inspection and maintenance procedures for the erosion 
and sedimentation control measures as well as stormwater management facilities for the project.  
This plan also outlines several housekeeping requirements that shall be followed during and after 
construction.  These procedures shall be followed in order to ensure the intended function of the 
designed measures and to prevent unreasonably adverse impacts to the surrounding environment. 
To determine when inspections will be triggered; a heavy or significant rainfall amount for this project 
shall be defined as greater than 0.5” in 24 hours during construction, and greater than 1” post-
construction. 
 
The procedures outlined in this Inspection, Maintenance and Housekeeping Plan are provided as an 
overview of the anticipated practices to be used on this site.  In some instances, additional measures 
may be required due to unexpected conditions.  For additional detail on any of the erosion and 
sedimentation control measures or stormwater management devices to be utilized on this project, 
refer to the most recently revised edition of the “Maine Erosion and Sedimentation Control BMP” 
manual and/or the “Stormwater Management for Maine: Best Management Practices” manual as 
published by the Maine Department of Environmental Protection (MDEP).  
 

During Construction 

 

1. Inspection:  During the construction process, it is the Contractor’s responsibility to comply 
with the inspection and maintenance procedures outlined in this section and the erosion and 
sedimentation control plan for the project.  These responsibilities include inspecting 
disturbed and impervious areas, erosion control measures, materials storage areas that are 
exposed to precipitation, and locations where vehicles enter or exit the site.  These areas 
shall be inspected at least once a week as well as before and after a storm event, and prior 
to completing permanent stabilization measures.  A person with knowledge of erosion and 
stormwater control, including the standards and conditions in any applicable permits, shall 
conduct the inspections. 

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

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

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

maintained on-site.   Correction action shall be performed in general conformance with the 
Maine Construction General Permit and Maine DEP Chapter 500 Stormwater standards.  The 
log must include the name(s) and qualifications of the person making the inspections, the 
date(s) of the inspections, and major observations about the operation and maintenance of 
erosion and sedimentation controls, material storage areas, and vehicle access points to the 
site.  Major observations must include BMPs that need maintenance, BMPs that failed to 
operate as designed or proved inadequate for a particular location, and locations where 
additional BMPs are needed.  For each BMP requiring maintenance, BMP needing 
replacement, and location needing additional BMPs, note in the log the corrective action 
taken and when it was taken.  The log must be made accessible to the appropriate regulatory 
agency upon request.  The permittee shall retain a copy of the log for a period of at least 
three years from the completion of permanent stabilization. 

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

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

 
A. Filter Berms: 

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

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

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

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

• Filter berms shall be reshaped as needed. 
• Any sediment deposits remaining in place after the silt fence or filter barrier 

is no longer required should be dressed to conform to the existing grade, 
prepared, and seeded. 
 

B. Riprap Materials: 
 

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

 
C. Stabilized Construction Entrances/Exits: 

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

sediment onto public rights-of-way. 
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• When the control pad becomes ineffective, the stone shall be removed along 
with the collected soil material. The entrance should then be reconstructed. 

• Areas that have received mud-tracking or sediment deposits shall be swept or 
washed.  Washing shall be done on an area stabilized with aggregate, which 
drains into an approved sediment-trapping device (not into storm drains, 
ditches, or waterways). 

 
D. Temporary Seed and Mulch: 

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

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

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

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

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

 

A. Spill prevention:  Controls must be used to prevent pollutants from being 
discharged from materials on-site, including storage practices to minimize 
exposure of the materials to stormwater, and appropriate spill prevention, 
containment, and response planning and implementation.  A Spill, Prevention, 
Control and Countermeasures Plan is created for the project and is to be kept 
onsite at all times.  

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

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

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

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

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

stormwater must be prevented from becoming a pollutant source. 
 

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

 

Post-Construction 

 

Inspection:  After construction, it is the responsibility of Bowdoin College to comply with the 
inspection and maintenance procedures outlined in this section.  All measures must be maintained 
in effective operating condition. A person with knowledge of erosion and stormwater control, 
including the standards and conditions in all applicable permits, shall conduct the inspections. It 
should be noted that snow storage is not permitted on any stormwater BMP, and vehicles are 
prohibited from driving on all filtration BMPS.  

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

control and stormwater management measures and the inspection and maintenance tasks 
to be performed after construction. 

 
A. Vegetated Areas:   
 

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

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

 
B. Ditches, Swales and Other Open Channels: 
 

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

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

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

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

 
  



Mills Hall/CAS Stormwater Management Report 11001-12 

C. Catch Basins 
 

• Inspect catch basins in the spring, in late fall and after heavy rains to remove 
any obstructions to flow.  Inspect for structural integrity and illicit 
discharges. 

• Working from upstream to downstream, inspect catch basin and sumps 
removing accumulated sediments and debris in sumps when 2 inches of the 
sump capacity has filled.  Clean debris from grate. Properly dispose of debris 
and sediments. 

• Record of inspections, cleanouts, and debris removal should be kept to help 
determine future frequency of maintenance. 

  
 

D. Winter Sanding: 
 

• Clear accumulations of winter sand along access road at least once a year, 
preferably in the spring. 

• Accumulations of sand along road shoulders may be removed by grading 
excess sand to the pavement edge and removing it manually or by a front-
end loader or other acceptable method. 

 
E. Culverts: 
 

• Inspect culverts in the spring, in the late fall, and after heavy rains to 
remove any obstructions to flow. 

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

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

F.   Manmade Pervious Surfaces (ie Porous Asphalt/Porous Pavers/Stormcrete™): 
 

• Frequent inspections are performed during the first few months 
following construction. Then, the system is inspected routinely on an 
annual basis. Inspections should be made after significant storm events 
to check for surface ponding that could indicate failure due to clogging. 
Non-routine maintenance may require reconstruction of the surface 
treatment, and possibly the filter and reservoir layers, to relieve major 
clogging.   

• Prevent sedimentation due to the erosion of areas upgradient the 
porous structures.  

• Prevent vehicles with muddy wheels from accessing onto areas 
intended for porous areas.  

• Sweep, vacuum and/or pressure wash porous areas twice annually at a 
minimum.   

• Limit salt use for deicing, and do not use sand.  
• Remove leaves and organic debris in the fall.  
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• Measures should be taken to ensure that an area designed to be porous 
does not receive a future overlay of conventional non-porous paving.   

 
G.        Roof Dripline Filters 

 
• Inspect frequently and remove sediment debris from stone. 
• Filter should drain within 24 to 48 hours after storms. 

 
H.      Filtration/Infiltration Basin: 

 
• During the first year, the basin shall be inspected semi-annually and 

following major storm events. 
• Debris and sediment buildup shall be removed from the fore bay and 

basin as needed, but monthly at a minimum.   
• Any bare area or erosion rills shall be repaired with new engineered soil 

mix.  Maintaining good vegetated cover will minimize clogging with fine 
sediments and if ponding exceeds 48 hours, the top of the filter bed must 
be rototilled to reestablish the soil's filtration capacity. 

• The basin should be inspected after every major storm in the first year to 
be sure it is functioning properly.  Thereafter, the filter should be 
inspected at least once every six months to ensure that it is draining 
within 48 hours following a one inch storm or greater.  Following storms 
that fill the system and overflow is observed, the soil filter should drain 
in no less than 36 to 60 hours. If the system drains too fast, an orifice may 
need to be added on the underdrain outlet or, if already present, may 
need to be modified. 

• Soil Media Replacement:  The top several inches of the filter shall be 
replaced with fresh material when water ponds on the surface of the bed 
for more than 72 hours.  Removed sediments should be disposed of in an 
acceptable manner. 

• Vegetation:  Remove dead or dying vegetation in the fall or spring of 
every year, and replace if necessary. Harvesting and pruning of excessive 
growth will need to be done occasionally.  Weeding to control unwanted 
or invasive plants may also be necessary. 

• Fertilization:  Fertilization of the underdrained filter area should be 
avoided unless absolutely necessary to establish vegetation. 
 
 
 

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

A. Spill prevention:  Controls must be used to prevent pollutants from being discharged 
from materials on-site, including storage practices to minimize exposure of the 
materials to stormwater, and appropriate spill prevention, containment, and 
response planning and implementation.  A Spill, Prevention, Control and 
Countermeasures Plan is created for the project and is to be kept onsite at all times.  
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B. Groundwater protection:  During construction, liquid petroleum products and other 
hazardous materials with the potential to contaminate groundwater may not be 
stored or handled in areas of the site draining to an infiltration area.  An 
"infiltration area" is any area of the site that by design or as a result of soils, 
topography and other relevant factors, accumulates runoff that infiltrates into 
the soil. Dikes, berms, sumps, and other forms of secondary containment that 
prevent discharge to groundwater may be used to isolate portions of the site for 
the purposes of storage and handling of these materials. 

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

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

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

stormwater must be prevented from becoming a pollutant source. 
 

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

 

F. Authorized Non-stormwater discharges. Identify and prevent contamination by non-
stormwater discharges. Where allowed non-stormwater discharges exist, they must 
be identified and steps should be taken to ensure the implementation of appropriate 
pollution prevention measures for the non-stormwater component(s) of the 
discharge. Authorized non-stormwater discharges are:  

 
• Discharges from firefighting activity;  
• Fire hydrant flushings; 
• Vehicle wash water if detergents are not used and washing is limited to 

the exterior of vehicles (engine, undercarriage and transmission washing 
is prohibited);  

• Dust control runoff in accordance with permit conditions and Appendix 
(C)(3);  

• Routine external building washdown, not including surface paint 
removal, that does not involve detergents;  

• Pavement wash water (where spills/leaks of toxic or hazardous materials 
have not occurred, unless all spilled material had been removed) if 
detergents are not used;  

• Uncontaminated air conditioning or compressor condensate;  
• Uncontaminated groundwater or spring water;  
• Foundation or footer drain-water where flows are not contaminated;  
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• Uncontaminated excavation dewatering (see requirements in Appendix 
C(5));  

• Potable water sources including waterline flushings;
 
and 

• Landscape irrigation. 
 
G. Unauthorized non-stormwater discharges . The Department’s approval under this 

Chapter does not authorize a discharge that is mixed with a source of 
non-stormwater, other than those discharges in compliance with Appendix C (6). 
Specifically, the Department’s approval does not authorize discharges of the 
following: 

 
• Wastewater from the washout or cleanout of concrete, stucco, paint, 

form release oils, curing compounds or other construction materials; 
• Fuels, oils or other pollutants used in vehicle and equipment operation 

and maintenance; 
• Soaps, solvents, or detergents used in vehicle and equipment washing; 

and 
• Toxic or hazardous substances from a spill or other release. 

 
 
3. Documentation:  

 

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

B. A log summarizing the inspections and any corrective action taken must be 
maintained for a minimum of five (5) years.  The log must include the name(s) and 
qualifications of the person making the inspections, the date(s) of the inspections, 
and major observations about the operation and maintenance of controls.  Major 
observations must include BMPs that need maintenance, BMPs that failed to 
operate as designed or proved inadequate for a particular location, and locations 
where additional BMPs are needed.  For each BMP requiring maintenance, BMP 
needing replacement, and location needing additional BMPs, note in the log the 
corrective action taken and when it was taken.  The log must be made accessible to 
the appropriate regulatory agency upon request.  A sample “Stormwater Inspection 
and Maintenance Form” has been included as Attachment 2 of this Inspection, 
Maintenance, and Housekeeping Plan. 
 

4. Maine DEP Recertification:  A certification of the following shall be submitted to the MDEP 
within three months of the expiration of each five-year interval from the date of issuance of 
MDEP permits. 
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A. Identification and repair of erosion problems.  All areas of the project site have been 
inspected for areas of erosion, and appropriate steps have been taken to 
permanently stabilize these areas. 

B. Inspection and repair of stormwater control system.  All aspects of the stormwater 
control system have been inspected for damage, wear, and malfunction, and 
appropriate steps have been taken to repair or replace the system, or portions of 
the system. 

C. The Inspection, Maintenance, and Housekeeping Plan for the site is being 
implemented as written, or modifications to the plan have been submitted to and 
approved by the MDEP, and the maintenance log is being maintained. 

 

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

 

All Stormwater Structures, Filterras 

Bowdoin College currently has a maintenance contract with a qualified service provider 
and will include these elements in the annual inspection and maintenance operations 
and will report in their 5‐year recertification forms as dictated by the Site Location of 
Development Conditions of Approval. 

 

Porous and Permeable Surfaces: 

Bowdoin College currently owns a Bob Cat 48‐inch Angle Broom and 60‐inch Sweeper 
that sweeps and collects sand, debris and other materials from paved surfaces this 
piece of equipment will be used in the annual maintenance of the porous asphalt and 
permeable paver areas for the project. 

Maintenance and inspection to be completed by qualified staff and contracted services 

will include: 

• Frequent inspections will be performed during the first 3‐6 months following 
construction specifically after significant storm events to check for surface 
ponding that could indicate failure due to clogging. 

• Inspect and correct sedimentation due to any erosion of areas upgradient the 
pervious pavement structures. 

• If vehicles with muddy wheels access onto areas intended for pervious 
pavement are discovered, correct by sweeping debris using sweeper. 

• Sweep, vacuum and/or pressure wash pavement once annually for pedestrian 
areas and twice annually for vehicular areas. 

• Remove leaves and organic debris in the fall. 

• Measures will be taken to ensure that an area designed to be porous does not 
receive a future overlay of conventional non‐porous paving. 

• The system will be inspected routinely on an annual basis. Inspections will be 
made after significant storm events to check for surface ponding that could 
indicate failure due to clogging. 

• Annual inspections will be reported as part of the 5‐year certification program 
  
   

 



General Site

Project Name: Inspection Date:

Project Location: Current Weather:

Date / Amount Last Precip:

BMP Owner: Company  conducting inspection:

Owner Mailing Address: Company Mailing Address

Owner Phone #: Company Phone #:

Owner Email: Inspector Name:

Inspector Email:

Site Element Observations

Vegetated Areas

Paved Surfaces

Ditches/Swales

Catch Basins

Culverts

Pipe Outlets

Additional Notes/Observations:

Inspect, repair as needed, riprap aprons for 
dislodged/sparse coverage (annually)

Remove sediment along edges of parking 
and within low spots/pockets (annually)

Remove obstructions/debris/sediment 
(monthly)

Inspect for erosion/repair as needed 
(annually)

Remove sediment/debris from outlet aprons 
(annually)

Inspect outlet aprons for erosion, repair as 
needed (annually)

Inspect inlet/outlet aprons for erosion, 
repair as needed (annually)

Inspect, repair as needed, riprap aprons for 
dislodged/sparse coverage (annually)

Remove sediment/debris from inlet/outlet 
aprons (annually)

Remove woody vegetation (annually)

Remove sediment/debris from sump 
(annually)

Mow vegetated ditches (annually)

Inspect Slopes/Embankments for erosion 
(annually)

Clear accumulated winter sand (annually)

Replant bare areas or areas of sparse growth 
(annually)

Suggested Maintenance (recm'd frequency) Inspection Notes/Recommended Action

INSPECTION MAINTENANCE AND HOUSEKEEPING FORM

General Information

General Site



Underdrain Filter Trench

Project Name: Inspection Date:

Project Location: Current Weather:

Date / Amount Last Precip:

BMP Owner: Company  conducting inspection:

Owner Mailing Address: Company Mailing Address

Owner Phone #: Company Phone #:

Owner Email: Inspector Name:

Inspector Email:

BMP Element Observations

Forebay/Pretreatment

Outlet Control Structure

Discharge Pipe

Emergency Spillway

Embankments

Filter Bed

Additional Notes/Observations:

Trim overgrown vegetation with string 
trimmer (annually)

Review basin for evidence of vehicular 
traffic or storage of snow within 

footprint (annually)

Confirm pond drains in 24-48 hours for 
water quality volume (annually)

Review for signs of erosion (Twice 
Annually)

Review for signs of discharge (>1" rain, 
twice annually)

Review for signs of erosion (Twice 
Annually)

Sediment Depth (Annually)

Floatables/Debris (Annually)

Ground Stabilized (>1" rain, Annually)

Sediment/Debris Removal (Annually)

Inspect for bare areas or rill erosion 
(Annually)

Suggested Maintenance (recm'd 

frequency) Inspection Notes/Recommended Action

INSPECTION MAINTENANCE AND HOUSEKEEPING FORM

General Information

Underdrain Filter Trench



Infitration Trench

Project Name: Inspection Date:

Project Location: Current Weather:

Date / Amount Last Precip:

BMP Owner: Company  conducting inspection:

Owner Mailing Address: Company Mailing Address

Owner Phone #: Company Phone #:

Owner Email: Inspector Name:

Inspector Email:

BMP Element Observations

Forebay/Pretreatment

Outlet Control Structure

Overflow Pipe

Emergency Spillway

Embankments

Filter Bed

Additional Notes/Observations:

Trim overgrown vegetation with string 
trimmer (annually)

Review basin for evidence of vehicular 
traffic or storage of snow within 

footprint (annually)

Confirm pond drains in 24-48 hours for 
water quality volume (annually)

Review for signs of erosion (Twice 
Annually)

Review for signs of discharge (>1" rain, 
twice annually)

Review for signs of erosion (Twice 
Annually)

Sediment Depth (Annually)

Floatables/Debris (Annually)

Ground Stabilized (>1" rain, Annually)

Sediment/Debris Removal (Annually)

Inspect for bare areas or rill erosion 
(Annually)

Suggested Maintenance (recm'd 

frequency) Inspection Notes/Recommended Action

INSPECTION MAINTENANCE AND HOUSEKEEPING FORM

General Information

Infitration Trench



Filterra

Project Name: Inspection Date:

Project Location: Current Weather:

Date / Amount Last Precip:

BMP Owner: Company  conducting inspection:

Owner Mailing Address: Company Mailing Address

Owner Phone #: Company Phone #:

Owner Email: Inspector Name:

Inspector Email:

BMP Element Observations

Forebay/Pretreatment

Outlet Control Structure

Discharge Pipe

Filterra Stucture

Additional Notes/Observations:

Review condition of installed planting for 
signs on stress or damage (annually)

Review condition of concrete structure 
and inlet that no damage has occurred to 

weaken intergrity (annually)

Confirm pond drains in 24-48 hours for 
water quality volume (annually)

Sediment Depth (Annually)

Floatables/Debris (Annually)

Ground Stabilized (>1" rain, Annually)

Sediment/Debris Removal (Annually)

Inspect for bare areas or rill erosion 
(Annually)

Suggested Maintenance (recm'd 

frequency) Inspection Notes/Recommended Action

INSPECTION MAINTENANCE AND HOUSEKEEPING FORM

General Information

Filterra



Porous Pavement

Project Name: Inspection Date:

Project Location: Current Weather:

Date / Amount Last Precip:

BMP Owner: Company  conducting inspection:

Owner Mailing Address: Company Mailing Address

Owner Phone #: Company Phone #:

Owner Email: Inspector Name:

Inspector Email:

BMP Element Observations

Forebay/Pretreatment

Outlet Control Structure

Discharge Pipe

Upgradient Drainage Areas

Porous Surface

Review for signs of erosion (Twice 
Annually)

Additional Notes/Observations:

Remove fallen leaf debris (fall-annually)

Revuew surface for rutting or raffeling of 
pavement surface (annually)

Confirm pond drains in 24-48 hours for 
water quality volume (annually)

Sediment Depth (Annually)

Floatables/Debris (Annually)

Ground Stabilized (>1" rain, Annually)

Sediment/Debris Removal (Annually)

Inspect for bare areas or rill erosion 
(Annually)

Suggested Maintenance (recm'd 

frequency) Inspection Notes/Recommended Action

INSPECTION MAINTENANCE AND HOUSEKEEPING FORM

General Information

Porous Pavement
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SITELINES ▪ CIVIL ENGINEERS ▪ LAND SURVEYORS 
119 Purinton Road, Suite A, Brunswick Landing, Brunswick, ME 04011 

207-725-1200   ▪   www.sitelinespa.com 

January 22, 2020 
 
3182.05-7 
 
Jared Woolston, Town Planner 
Town of Brunswick 
85 Union Street 
Brunswick, Maine 04011  
 
Re: Minor Development Review  
 The Plaza at Cooks Corner Amendment 

21 Gurnet Road, Brunswick, Maine 
Tax Map CC1, Lots 30 

 
Dear Jared: 
 
On behalf of Priority One, LLC (Applicant), Sitelines, PA is pleased to submit the enclosed Minor 
Development Review application and supporting materials for the proposed amendment to the approved 
“The Plaza at Cooks Corner” project located along Gurnet Road in Brunswick. Based on the anticipated 
changes to the approved project, and the additional net cumulative total of new floor area and new 
impervious area it is anticipated that a minor development review would be necessary for this project. 
This letter is intended to summarize the project in order to facilitate the review process. 
 
PROPERTY 
The applicant owns the parcel of land located at 21 Gurnet Road (Tax Map CC1, Lot 30). The parcel 
contains approximately 6.76 acres and has frontage on Gurnet Road. There is an existing access through 
the parcel that provides access to the adjacent Goodwill building. A project was approved in 2014 (Case 
#14-008) for a two-phase commercial project known as “The Plaza at Cooks Corner.” Phase 1 of the 
project consisted of a Goodwill retail store and Phase 2 consisted of the development of pad sites 2, 3, & 
4. Phase 1 of the project was constructed and consisted of a 1-story, 14,700 s.f. footprint Goodwill retail 
store, as well as associated infrastructure and parking lot. 
 
In 2017, after obtaining a minor development review permit for adjustments to the approved plan, pad site 
#2 was constructed as a 1-story, 6,950 s.f. multi-tenant commercial building intended for professional 
office space and a restaurant. The remaining pad sites have not been constructed. The parcel is located in 
the Growth Mixed-Use 4 (GM4), in which a financial institution is a Permitted Use. The development is 
also subject to the Cook’s Corner Design Standards applicable for this zone. 
 
SITE DESIGN 
The proposed project consists of the development of pad site #4. As approved, pad site #4 was intended to 
consist of either a 5,000 s.f. restaurant with a drive-thru or a 9,000 s.f. retail building. The proposed 
development of the pad site will consist of a 2,965 s.f. bank with a drive-thru and a redesign of the layout 
of the pad site from the conceptual layouts shown during the original approval. 
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The proposed building will be served by existing water and sewer services that have been extended to the 
pad site. Underground electric service will be extended to the pad site from the utility poles located along 
the existing shared driveway. A natural gas service will be connected to the building from the existing gas 
service extending to the pad site. 
 
The approved project received a Site Location of Development Act (SLODA) Major Amendment permit 
(L-14440-23-U-A) from the Maine Department of Environmental Protection (MDEP). Based on 
discussions with the Department, the proposed changes to the project will require a minor amendment to 
the permit. A copy of the SLODA amendment application will be forwarded upon submission to the 
MDEP. 
 
Based on the previous approvals, disregarding the access road located on the property, the approved 
project resulted in approximately 156,816 s.f. (3.6 acres) of total impervious area. Based on the redesign 
of pad site #4, the project results in approximately 170,203 s.f. (3.91 acres) of impervious area, or an 
increase of 13,387 s.f. (0.31 acres) of impervious area. Based on the table provided within the Brunswick 
Zoning Ordinance, the proposed change from the approved plans will require a Staff Review Committee 
level review for a minor development review application. 
 
The proposed building is designed by ALPHAArchitects. Copies of the floorplan and elevations are 
included. Total project costs are estimated at $2M. Construction is anticipated to begin in Spring 2020 
and be completed in Summer 2020.  
 
Based on the specifics of the project, the applicant will request waivers for the following application 
items: 
 

• Class A Soil Survey. The project is located on soils suitable for the proposed use. The site is 
served by municipal water and sewer, no wells or subsurface disposal systems will be required, 
which may necessitate a soils survey. 

• Profile, cross-section dimensions, curve radii of existing streets. No changes are proposed to 
Gurnet Road. 

• Profile of water and sewer service lines. Existing service stubs are proposed to be used to meet 
the anticipated requirements. 

 
Review Standards 
To facilitate your review of our proposal, the following issues are summarized in accordance with 
CHAPTER 4 ‐ PROPERTY DEVELOPMENT STANDARDS of the Ordinance: 
 
4.1 APPLICABILITY OF PROPERTY DEVELOPMENT STANDARDS 

The proposed development is in compliance with the standards set forth in Chapter 4 – Property 
Development Standards.  
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4.2 DIMENSIONAL AND DENSITY STANDARDS 

The proposed development is in the Growth Mixed-Use 4 (GM4) Zoning District and complies with the 
Dimensional and Density Standards for Growth Area Zoning Districts. A table indicating the applicable 
dimensional and density standards is provided on the enclosed plan set. 
 
As the proposed development does not consist of residential units, the computation of the Net Site Area 
for the parcel does not apply. There are no variations or exceptions to the dimensional standards 
requested as part of this development. The project is neither an Open Space Development nor an 
Affordable Housing Development; bonus development density does not apply. The development is 
not in the Shoreland Protection Overlay District. 
 
4.3 NATURAL AND HISTORIC AREAS 

There are no known existing features on the site that would be considered of natural, scenic, or historic 
character to the Town. There are no wetlands located on the property. 
 
The project will not result in undue water or air pollution. 
 
There are no areas of significant plant or animal habitat located on the parcel. There are no steep slopes or 
embankments greater than 25%, as defined by the ordinance, located on the property.  
 
The disturbed areas of the site will be isolated through the use of silt sock and other measures to 
minimize the transport of sediment from the site. The project has been designed to incorporate Best 
Management Practices (BMPs) as outlined in the Maine Erosion and Sediment Control BMPs as 
published by the Maine Department of Environmental Protection, current edition. Specific provisions 
for permanent and temporary erosion control features have been provided in the construction 
drawings. The contractor will be bound to meet the performance standards of the BMPs including 
erosion control, stabilization, maintenance, and inspection requirements.   
 
The project will utilize the approved infiltration basin for treatment of a portion of the stormwater runoff 
from the site and is not anticipated to result in any adverse impacts to groundwater. The infiltration 
system has been designed per the design standards from MDEP. 
  
The project will have no undue adverse effect on any historic or archeological resource, as none are 
present. 
 
4.4 FLOOD HAZARD AREAS 

The development is not in the Flood Protection Overlay (FPO) District. The project area is in Zone C 
(Areas of Minimal Flooding) of the Flood Insurance Rate Maps (FIRMs) for Cumberland County, Maine. 
The project area is located on Panel 15 of 35 (Community Panel 230042-0015-B, Effective June 3, 1986). 
An excerpt of the applicable FIRM is enclosed. 
  
4.5 BASIC AND MUNICIPAL SERVICES 

The project will be serviced by public water, public sewer, natural gas, and underground electric and 
communications. These services will be extended from existing service stubs located on the parcel. 
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Ability to serve letters have been sent to the applicable utility districts. Upon receipt of the response 
letters, copies will be forwarded to the Town. 
Solid waste will be removed by a licensed waste hauler and disposed of in accordance with Local and 
State requirements.  
 
Stormwater management will be accomplished through the use of a grassed underdrained soil filter 
for treatment of the stormwater runoff from the new developed areas. 
 
4.6 LANDSCAPING REQUIREMENTS 

A Landscape Plan, conforming to the Town’s Ordinances, has been created for the proposed 
development, and is enclosed with this submission. As the proposed development is within a pad site on 
a previous developed parcel, the proposed landscaping has been designed to match the existing 
landscaping on the property in types of trees, shrubs, and flowers, as well as the location and quantity of 
the plantings.  
 
4.7 RESIDENTIAL RECREATION REQUIREMENTS 

As the project does not include any residential uses, this section does not apply.  
 
4.8 CIRCULATION AND ACCESS 

The site is accessed by Gurnet Road (Route 24), a major public road. 
 
The project will not cause any unreasonable congestion or unsafe conditions on the highways or 
public roads. 
 
Based on the Institute of Traffic Engineers (ITE) Manual, “Trip Generation, 7th Edition” data for 
Land Use Code 912, Drive-in Bank, the project will result in an increase in peak-hour vehicle trip 
ends as follows: 
 
 Time Period     Avg. Rate Trip-Ends 
  
 Weekday, A.M. Peak    31.99  94.85 
 Weekday, P.M. Peak    53.46  158.51 
 Saturday, Peak Hour    37.08  109.94 
 
Based on the previous permitting completed for “The Plaza at Cooks Corner”, a Traffic Movement 
permit was obtained from the Maine Department of Transportation (MDOT). Based on previous 
changes to the original design, the anticipated peak trip-ends for the peak (Saturday) hour is 110, 
which is less than the permitted 171 trip-ends. The project remains in compliance with the previously 
approved MDOT permit.  
 
Sidewalks have been extended from the existing development to connect the proposed development 
to the internal sidewalks and the existing sidewalk along Gurnet Road (Route 24). A bike rack has 
been shown on the enclosed plans to support bicycle access to the project. The proposed development 
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has been designed to comply with the Americans with Disabilities Act (ADA) in providing one (1) 
ADA compliant parking space and an adequate accessible route to the front door of the building. 
 
4.9 PARKING AND LOADING 

For the development of the pad site, 20 parking spaces have been provided for the bank. Per the 
Brunswick Zoning Ordinance, for a financial institution, a parking space shall be provided for every 
300 s.f. Based on a maximum building footprint of 2,965 s.f., the required number of parking spaces is 
10. With the proposed 20 parking spaces on the pad site, and the shared parking located behind the 
Goodwill building, the requirements of the Zoning Ordinance will be met even when the available 
parking is reduced seasonally due to snow accumulation and storage. 
  
The parking spaces have been designed to conform with the Town of Brunswick standards. 
 
There are no commercial loading spaces required for the proposed building. 
 
4.10 LIGHTING 

The proposed development will be illuminated by pole and building-mounted LED light fixtures. The 
fixtures will be full cut-off fixtures and have been designed to not result in any light encroachment on 
adjacent properties. Per the Planning Board’s request, the proposed color temperature of the light fixtures 
will be 3000K, which provides a more yellowish light than the typical 5000K “bright-white” color 
temperature utilized for commercial developments. Cut sheets for the proposed light fixtures have been 
enclosed with this submission and a copy of the Lighting Plan has been included within the plan set.  
 
4.11 ARCHITECTURAL COMPATIBILITY 

The architectural design of the new Mechanic’s Savings branch building meets the Cooks Corner 
Design Standards and supports the town’s goal of high-quality architectural design influenced by 
traditional New England buildings. 
 
The exterior siding is composed of lap siding and stone, two materials traditional to New 
England. The windows are all either vertical or square. Undesirable architectural details, such as 
downspouts, have been concealed within the building throughout, with the exception of the drive 
through canopy. 
 
The primary entrance is visually identified by a unique “tower” element to help visually break up 
the building’s roofline and mass and providing an attractive front façade to the street. As per the 
Façade Design chapter’s list of 10 façade treatment attributes, the building’s front façade features 
the following 3 qualities: 1. Recesses and projections, 2. Display windows that are visible from 
the street, & 3. Overhanging rooflines that can provide coverage for pedestrians.  
 
The roof is flat, which, while discouraged, is allowed so long as the design creates no horizontal 
line greater than 100 feet without a break. To that end the design has been arranged so as to 
break up, to the maximum degree possible, any long horizontal stretches. This is accomplished 
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with both jogs in the exterior walls of the two primary facades and changes in material between 
lap siding and stone siding to maintain the appropriate sense of scale. 
 
The roof parapet projects beyond the plane of the wall, creating strong curvilinear patterns of 
shade and shadow as per the design guidelines as it wraps the building. This parapet design is 
repeated at the drive through canopy, creating a harmonious relationship between the canopy and 
main building. 
 
The roofline and rooftop walls serve to break up the mass of the building, as well as shield the 
mechanical equipment from the view of the public. The mechanical equipment screens are clad 
with lap siding, matching the rest of the building. The design also features a stone wall blade 
which serves to screen the roof and, in one location, extends down to the ground to break up the 
mass of the façade. 
 
Architectural Elevations developed by ALPHAArchitects have been included. 
 
4.12 NEIGHBORHOOD PROTECTION STANDARDS 

Although the project is located within a Growth Mixed Use zoning district (GM4), it is not subject to these 
requirements as the property does not abut and is across the street from any existing single or two-family 
dwelling. 
 
4.13 SIGNS 
There is a proposed ground-mounted sign along the frontage of Gurnet Road (Route 24). A separate 
signage package will be submitted to the Code Enforcement Officer for approval. 
 
4.14 PERFORMANCE STANDARDS 

The intended use for the development is a financial institution, which does not generate a significant level 
of noise, smoke and particulate matter, dust, fumes, odors, or vibrations that warrant corrective measures. 
There will be no unlicensed motor vehicles or watercrafts located outside of the storage buildings. All 
outdoor lighting on the property has been designed to match the existing development on the parcel and 
has been designed in accordance with Section 4.10. 
 
 
4.15 SITE MAINTENANCE 

Site maintenance will be managed by the applicant in compliance with the Brunswick Zoning Ordinance 
standards. 
 
4.16 FINANCIAL AND TECHNICAL CAPACITY  

The Applicant owns the subject parcel. A copy of the deed is enclosed with this submission. Also 
enclosed is a letter from Mechanics Savings Bank indicating funds available and their past banking 
relationship with the Applicant. 
 



Minor Development Review 
The Plaza at Cooks Corner Amendment 
1/22/20 
Page 7 of 7 

 

The design team, led by Sitelines, PA, has extensive experience planning, designing, and gaining 
approvals for commercial development projects throughout the state, including multiple projects located 
in Brunswick include the Sam’s Restaurant and Coastal Orthopedics facility in Cooks Corner. 
 
4.17 ADMINISTRATIVE ADJUSTMENTS / ALTERNATIVE EQUIVALENT COMPLIANCE 

The project has been designed in accordance with the Town of Brunswick Zoning Ordinance to the 
greatest extent practicable. No Administrative Adjustments are requested, other than those waivers 
requested elsewhere in this letter. 
 
We look forward to meeting with you and the Staff Review Committee at their February 12, 2020 
meeting to review the project and gain their approval. We appreciate your assistance with this 
project. Should you have any questions, please call or contact me via cneufeld@sitelinespa.com. 
 
Very truly yours, 
 

 
Curtis Y. Neufeld, P.E. 
Vice President 
 
Enclosures 
 
cc:  Jim Howard, Priority One, LLC 

cneuf
CYN Stamp
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Attachment A 
Application Form & Checklists 

 
A completed copy of the Minor Development Review Application Form and the Checklist 
are enclosed.   
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Attachment B 
Right, Title, & Interest 

 
A copy of the current deeds are included with this attachment.   
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Attachment C 
Abutting Property Owners 

 
A copy of the abutters map and a list of abutting property owners are included in this 
attachment for reference.  
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Parcel Number: 
CAMA Number:  
Property Address:

42-31
42-31 
0 GURNET RD

Mailing Address: MAINE GRAVEL SERVICES INC  
PO BOX 17856 
PORTLAND, ME 04112

Parcel Number: 
CAMA Number:  
Property Address:

42-32
42-32 
35 GURNET RD

Mailing Address: GAGNE, LEONCE A  
PO BOX 217 
TOPSHAM, ME 04086

Parcel Number: 
CAMA Number:  
Property Address:

CC1-15
CC1-15 
19 GURNET RD

Mailing Address: BRUNSWICK MZL LLC  
254 W 31ST ST, 4TH FLR 
NEW YORK, NY 10001

Parcel Number: 
CAMA Number:  
Property Address:

CC1-21
CC1-21 
0 GURNET RD

Mailing Address: PRIORITY TWO LLC  
2 MAIN ST 
TOPSHAM, ME 04086

Parcel Number: 
CAMA Number:  
Property Address:

CC1-31
CC1-31 
8 GURNET RD

Mailing Address: BRUNSWICK MZL LLC  
254 W 31ST ST, 4TH FLR 
NEW YORK, NY 10001

Parcel Number: 
CAMA Number:  
Property Address:

CC1-31A
CC1-31A 
14 GURNET RD

Mailing Address: NORWAY SAVINGS BANK  
PO BOX 347 
NORWAY, ME 04268

Parcel Number: 
CAMA Number:  
Property Address:

CC1-37
CC1-37 
0 PERRYMAN DR

Mailing Address: GREATER BRUNSWICK HOUSING CORP  

PO BOX A 
BRUNSWICK, ME 04011

Abutters:

Parcel Number: 
CAMA Number:  
Property Address:

CC1-30
CC1-30
21 GURNET RD

Mailing Address: PRIORITY ONE LLC 
2 MAIN ST  
TOPSHAM, ME 04086

Parcel Number: 
CAMA Number:  
Property Address:

CC1-30
CC1-30-1
21 GURNET RD

Mailing Address: PRIORITY ONE LLC 
2 MAIN ST  
TOPSHAM, ME 04086

Parcel Number: 
CAMA Number:  
Property Address:

CC1-30
CC1-30-2
4 STEPHEN DR

Mailing Address: PRIORITY ONE LLC 
2 MAIN ST  
TOPSHAM, ME 04086

Subject Properties:

Abutters List Report - Brunswick, ME

10/21/2019

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 2
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Parcel Number: 
CAMA Number:  
Property Address:

CC1-39
CC1-39 
13 GURNET RD

Mailing Address: BRUNSWICK MZL LLC  
254 W 31ST ST, 4TH FLR 
NEW YORK, NY 10001

Parcel Number: 
CAMA Number:  
Property Address:

CC1-41
CC1-41 
31 GURNET RD

Mailing Address: W G LLC  
PO BX 1534 
WATERVILLE, ME 04903

Abutters List Report - Brunswick, ME

10/21/2019

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 2 of 2

200 foot Abutters List Report
Brunswick, ME
October 21, 2019
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Attachment D 
Photographs 

 
Photographs of the existing conditions of the project site are enclosed. 
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Photographs taken by Sitelines PA 

 
Photograph 1: Site, Shared Drive Aisle. 

 

 
Photograph 2: Site frontage along Gurnet Road, looking northwest. 
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Photographs taken by Sitelines PA 

 
Photograph 3: Site Frontage, looking from northwest. 

 

 
Photograph 4: Site Infiltration Basin, looking northeast. 
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Photographs taken by Sitelines PA 

 
Photograph 5: Site, from entrance off Gurnet Road looking southeast. 

 
 

 
Photograph 6: Site, from Gurnet Road. 
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Photographs taken by Sitelines PA 

 
Photograph 7: Aerial View 
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Attachment E 
Supporting Documents 

 
Copies of relevant correspondence and documents pertaining to the project are enclosed. 
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QUALITY AND RELIABILITY SINCE 1903 

 

                                                           
 

 
                            

 
             

Alan J. Frasier, PE 
General Manager 
 
Craig W. Douglas, PE 
District Engineer 

Daniel O. Knowles, CPA 
Director of Finance and 
Data Management Systems 
 
William G. Alexander, Jr. 
Operations Manager 
 
 

PO Box 489 
Topsham, Maine 04086 

Telephone (207) 729-9956 
Fax (207) 725-6470 

 

February 20, 2014 
 
Mike Gotto 
Stoneybrook Consultants, Inc. 
456 Buckfield Road 
Turner, ME  04282 
Via email: Mike@stoneybrookllc.com 
 
RE:  Atrium Lot Redevelopment, 21 Gurnet Road - Brunswick, ME 
 
Dear Mr. Gotto: 
 
This letter is to inform you that the District has the ability to serve the referenced project, and will provide 
service in accordance with Maine Public Utilities Commission and Brunswick & Topsham Water District Rules 
and Regulations. This project can be served by a combination of a main extension and new service line 
installations.  
 
The following documents can be found on our website (http://btwater.org/apply-water-main-extension.aspx) and 
are included in a main extension project: 
 

1. Procedures for Water Main Extensions 
2. Application for Water Main Extension 
3. Main Extension Design Guidelines 
4. Sample Water Main Easement Form 
5. Water Main Material Specifications 
6. Water Main Extension Details  

 
We require the customer, or their representative, to provide us with peak flow data in gallons per minute for all 
domestic services, this will allow us to properly size the service line and water meter. If a fire sprinkler system 
is required, a sprinkler system designer should specify the size of the fire service.  
 
Please keep us informed as this project progresses. If you have any questions, please call.     
 
Yours truly, 

 
Eric Gagnon 
Engineering Technician 
 
Enc. 
 
Cc: Craig Douglas 
 

http://btwater.org/apply-water-main-extension.aspx


Brunswick Sewer District 
10 PINE TREE ROAD 

BRUNSWICK, MAINE 04011 

bsd@brunswicksewer.org 

TELEPHONE (207) 729-0148 

 

 
February 19, 2014 
 
Michael F. Gotto 
Stoneybrook Consultants, Inc. 
456 Buckfield Road 
Turner, Maine 04282 
 
Re: Retail Development, 12 Gurnet Road, former Atrium Site  
  Cook’s Corner, Brunswick, Maine 
 
Dear Michael: 
 
This letter is to acknowledge receipt of your request of February 15, 2014 for a confirmation of the 
District’s willingness and capacity to serve the above referenced project.  
 
I understand the developer proposes to construct several retail and restaurant pads at the former 
Atrium site in Brunswick, Maine.  I have reviewed the material provided and conclude that the 
project as proposed will not adversely affect facilities of the District.  The Brunswick Sewer 
District has willingness and capacity to serve the proposed project. 
 
The developer will need to secure a sewer entrance permit for the project.  That permit will be issued 
on receipt of application following my review of construction details.  The project will be subject to 
the District's entrance charge program. Per your letter, the project’s average daily flow (ADF) is 
anticipated to be 6,800 gallons.  The existing property’s ADF for the period beginning March 6, 
2000, and ending on June 13, 2007, was 17,758 gallons.  Proposed flows are less than the previous 
flows, therefor the entrance charge for the project will be $0.00. 
 
Upon review of the Site Layout and Utility Plan provided, I have the following comments: 
 

1. Project sanitary sewer service line will be privately owned and maintained in accordance 
with provisions of District Rules & Regulations. 

 
2. All sewer-related construction will be performed to District standards. 

 
3. All sanitary sewer construction will comply with provisions of the Maine State 

Plumbing Code. 
 

4. Design and construction of project sanitary sewers will exclude all ground, surface, 
foundation drain, floor drain, and roof drain waters.  

 
5. Horizontal clearance between utility infrastructures will be sufficient to allow future 

utility maintenance operations without disturbance to adjacent utility infrastructure. 
 
  

mailto:bsd@brunswicksewer.org
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If you have any questions or need additional information, please do not hesitate to contact me. 
 
Sincerely, 
 
BRUNSWICK SEWER DISTRICT 
 

 
 
Robert A. Pontau Jr., PE 
Assistant General Manager 
 
CC: Darcy Dutton, Accounts Specialist/Permitting, Brunswick Sewer District 
 Wesley Wharff, Collections Supervisor, Brunswick Sewer District 
 Jeremy Doxsee, Town Planner, Brunswick, Maine 



State of Maine

Department of the Secretary of State
I, the Secretary of State of Maine, certify that according to the provisions of the

Constitution and Laws of the State of Maine, the Department of the Secretary of State is the legal
custodian of the Great Seal of the State of Maine which is hereunto affixed and that the paper to which
this is attached is a true copy from the records of this Department.

In testimony whereof, I have caused the Great
Seal of the State of Maine to be hereunto affixed.
Given under my hand at Augusta, Maine, this
twenty-first day of October 2019.

Additional Addresses
Legal Name Title Name Charter # Status
PRIORITY ONE, LLC Registered

Agent
20171681DC GOOD STANDING

Home Office Address (of foreign entity ) Other Mailing Address

Authentication: 6542-085 - 1 - Mon Oct 21 2019 13:19:12



Minor Development Review 
Mechanics Savings Bank 
21 Gurnet Road 

Attachment F 
Supporting Graphics 

 
This attachment includes supporting materials and graphics for the application.  This 
includes an excerpt of the FEMA flood rate insurance map (FIRM) and reduced size copies 
of the zoning map and tax maps. An excerpt of the applicable USGS 7.5 minute quadrangle 
map is provided for reference. 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Cumberland County and Part of Oxford 
County, Maine
Survey Area Data: Version 16, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 7, 2019—Jul 2, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Md Made land 6.8 100.0%

Totals for Area of Interest 6.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Cumberland County and Part of Oxford County, Maine

Md—Made land

Map Unit Setting
National map unit symbol: blj8
Elevation: 10 to 1,800 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Made land: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Made Land

Setting
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0 to 65 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Minor Components

Buxton
Percent of map unit: 3 percent
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Scantic
Percent of map unit: 3 percent
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Belgrade
Percent of map unit: 3 percent
Landform: Lakebeds

Custom Soil Resource Report
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United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/soils/scientists/?cid=nrcs142p2_054242 

United States Department of Agriculture, Natural Resources Conservation Service. 
2006. Land resource regions and major land resource areas of the United States, 
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook 
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2_053624 

United States Department of Agriculture, Soil Conservation Service. 1961. Land 
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf 
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Minor Development Review 
Mechanics Savings Bank 
21 Gurnet Road 

Attachment G 
Lighting Details 

 
Details of the proposed lighting fixtures have been included for reference. 
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FEATURES
• Small size companion to Viper Large

• Wide choice of different LED wattage configurations

• Nine optical distributions 

• Designed to replace HID lighting up to 400W MH or HPS

• Suitable for wet locations


 Photom

etry


 Viper Brochure


 D
im

ensional D
raw

ings


 EN
ERG

EN
I


 SiteSync

 VIPER S
SMALL VIPER LUMINAIRE

DATE: LOCATION:

TYPE: PROJECT:

CONSTRUCTION
• Manufactured with die cast aluminum

• Coated with a polyester finish that meets 
ASTM B117 corrosion test requirements and 
ASTM D522 cracking and loss of adhesion  
test requirements

• IFS polyester powder-coat electrostatically 
applied and thermocured. IFS finish consists 
of a five stage pretreatment regimen with a 
polymer primer sealer and top coated with 
a thermoset super TGIC polyester powder 
coat finish

• The finish meets the AAMA 2604 
performance specification which includes 
passing a 3,000-hour salt spray test for 
corrosion resistance and resists cracking or 
loss of adhesion per ASTM D522 and resists 
surface impacts of up to 160 inch-pounds

• External hardware is corrosion resistant

OPTICS
• Cartridge is held together with internal brass 

standoffs soldered to the board so that it 
can be field replaced as a one-piece optical 
system 

• One-piece silicone gasket ensures a 
weatherproof seal around each individual 
optic 

• One-piece optical cartridge system 
consisting of an LED engine, optics, gasket 
and stainless steel bezel

INSTALLATION
• Mounting options for horizontal arm, vertical 

tenon or traditional arm mounting available. 
Mounting hardware included

project requirements vary from standard 
configuration  

• Available with Energeni for optional set 
dimming, timed dimming with simple delay, 
or timed dimming based on time of night

• In addition, Viper can be specified with 
SiteSync™ wireless control system for 
reduction in energy and maintenance costs 
while optimizing light quality 24/7

CERTIFICATIONS
• DLC® (DesignLights Consortium)  

Qualified. Please refer to the DLC  
website for specific product qualifications  
at www.designlights.org

• Certified to UL 1598 and UL 8750

• 3G rated for ANSI C136.31 high vibration 
applications with MAF mounting

• IDA approved 

• This product is approved by the Florida 
Fish and Wildlife Conservation Commission. 
Separate spec available online

WARRANTY
• 5 year warranty

• See HLI Commercial and Industrial Outdoor 
Lighting Warranty for additional information

SPECIFICATIONS

ELECTRICAL
• Luminaire accepts 100V through 277V, 347V 

or 480V input 50 Hz to 60 Hz (UNV) 

• Power factor is ≥ .90 at full load

• Dimming drivers are standard, but must 
contact factory to request wiring leads for 
purpose of external dimming controls

• Component-to-component wiring within the 
luminaire may carry no more than 80% of 
rated load and is certified by UL for use at 
600VAC at 90°C or higher

• Plug disconnects are certified by UL for use 
at 600 VAC, 13A or higher. 13A rating applies 
to primary (AC) side only

• Fixture electrical compartment contains all 
LED driver components and a push-button 
terminal block for AC power connections

• Optional 7-pin ANSI C136.41-2013 Twist-
Lock® photo control receptacle available. 
Compatible with ANSI C136.41 external 
wireless control devices

• Ambient operating temperature -40°C to 25°C

• Surge protection: 20kA

• Lifeshield™ Circuit (see Electrical Data)

CONTROLS
• Available with an optional passive infrared 

(PIR) motion sensor capable of detecting 
motion 360° around the luminaire. When no 
motion is detected for the specified time, 
the motion response system reduces the 
wattage to factory preset level, reducing 
the light level accordingly. When motion is 
detected by the PIR sensor, the luminaire 
returns to full wattage and full light 
output. Please contact Beacon Products if 

KEY DATA

Lumen Range 5400–16,216

Wattage Range 55–136

Efficacy Range (LPW) 100–124

Reported Life (Hours) L70>377,000

Input Current Range (Amps) 0.1– 1.1

CATALOG #:

 Viper Large

RELATED PRODUCTS

*3000K and warmer CCTs only

OPTICS

CONTROL TECHNOLOGY
™

https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168#prod-photometry-section
https://hubbellcdn.com/brochure/beac-brochure-viper-web.pdf
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Outdoor-Lighting-Accessories-Components/Energeni/p/249071
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/SiteSync-Lighting-Control/SiteSync-Lighting-Control/p/2056434
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Outdoor-Lighting-Accessories-Components/Energeni/p/249071
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/SiteSync-Lighting-Control/SiteSync-Lighting-Control/p/2056434
http://www.designlights.org
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/warranty
https://www.hubbell.com/hubbelllightingci/en/warranty
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/SiteSync-Lighting-Control/SiteSync-Lighting-Control/p/2056434
http://www.beaconproducts.com/products/energeni
https://www.hubbell.com/hubbelllightingci/en/Products/Lighting-Controls/Lighting-Controls-Sensors/wiSCAPE-Lighting-Controls/wiSCAPE-Wireless-Outdoor-Lighting-System/p/2135914
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/NX-Distributed-Intelligence-Lighting-Controls/NX-Distributed-Intelligence/p/2135913
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ORDERING GUIDE

VPS – – – – – –
Series LED Engine CCT/CRI 7 Distribution Rotation Voltage

VPS Viper 
Small

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

3K7 3000K, 70 CRI
4K7 4000K, 70 CRI
5K7 5000K, 70 CRI

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)
TC Tennis Court

Blank No rotation
L Optic rotation left5

R Optic rotation right5

UNV 120–277V
347 347V
480 480V

– – –
Mounting Color Control Options Options

A Rectangular Arm (formerly RA) for 
square or round pole

MAF Mast Arm Fitter (formerly SF2) for 23/8" 
OD horizontal arm

K Knuckle (formerly PK2) limit to 30° tilt 
or 23/8" OD horizontal arm or vertical 
tenon

WB Wall Bracket
AD Universal Arm for square pole
AD3 Adapter for 2.4"–4.1" round pole
AD4 Adapter for 4.2"–5.3" round pole
AD5 Adapter for 5.5"–5.9" round pole
AD6 Adapter for 6.0"–6.5" round pole

BL Black Textured
DB Dark Bronze 

Textured
GYS Light Gray 

Smooth
PS Platinum Silver 

Smooth
WH White Textured
CC Custom Color

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/_F Programmable Occupancy 
Sensor w/ daylight control 1, 2,6

GENI-XX ENERGENI3

SWP SiteSync Pre-Commission1,4

SWPM_F SiteSync Pre-Commission w/ 
Sensor 1, 2, 4

F Fusing
BSP Bird Spikes
BC Backshield (available for 

FR, 2, 3, 4, 4W Optics)

Example: VPS–24L–55–4K7–4W–UNV–A–DB–TL–GENI–04–BC
CATALOG #

DATE: LOCATION:

TYPE: PROJECT:

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/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
Replace XXX with notation for desired finish color. Refer to page 
8 for shield images.

Accessories and Services (Ordered Separately)

SCP-REMOTE Remote Control for SCP/_F option. Order at least one per project to 
program and control the occupancy sensor

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

SW7PR+ SiteSync 7-Pin on fixture module On/Off/Dim, Daylight Sensor 120–480VAC
* When ordering SiteSync at least one of these two interface options must be ordered per project. 
+ Available as a SiteSync retrofit solution for fixtures with an existing 7-pin receptacle.

Hubbell Control Solutions — Accessories (Sold Separately)

NX Distributed Intelligence™

NXOFM-
1R1D-UNV

On-fixture Module (7-pin), On / Off / Dim, Daylight Sensor with 
HubbNET Radio and Bluetooth® Radio, 120–480VAC

wiSCAPE® Lighting Control

WIR-RME-L On-fixture Module (7-pin or 5-pin), On / Off / Dim, Daylight Sensor 
with wiSCAPE Radio, 110–480VAC 

For additional information related to these accessories please visit www.hubbellcontrolsolutions.com. 
Options provided for use with integrated sensor, please view specification sheet ordering information 
table for details.

Mounting Accessories

VPL-AD-RPA3 2.4"–4.1" Round Pole 
Adapter for AD arm

VPL-AD-RPA4 4.2"–5.3" Round Pole 
Adapter for AD arm

VPL-AD-RPA5 5.5"–5.9" Round Pole 
Adapter for AD arm

VPL-AD-RPA6 6.0"–6.5" Round Pole 
Adapter for AD arm

Notes:
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 FR, 2, 3, 4, 4W and 5R distributions 
6 Order at least one SCP-REMOTE per project location to program and control the 

occupancy sensor

CATALOG #:

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
http://www.hubbellcontrolsolutions.com
https://hubbellcdn.com/brochure/energeni_brochure_web.pdf
https://hubbellcdn.com/installationmanuals/energeni_instruction_sheet.pdf
http://www.hubbelllighting.com/sitesync
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DATE: LOCATION:

TYPE: PROJECT:

CATALOG #:

CONTROLS

wiSCAPE™:
Supports remote management, monitoring and metering of outdoor wireless lighting   
applications such as smart campuses, smart cities, parking lots, parking lots and roadways.

NX Integrated Controls Reference

NX Option Sensor Networkable Scheduling Occupancy Daylight 
Harvesting

0–10V 
Dimming

On/off 
Control

Bluetooth® App 
Programming

NX Networked – Wireless

NXOFM-
1R1D-UNV SCLNX Yes Yes Yes Yes Yes Yes Yes, Bluetooth App

wiSCAPE Reference

wiSCAPE 
Option Sensor Networkable Scheduling Occupancy Daylight 

Harvesting
0–10V 

Dimming
On/off 
Control

Bluetooth® App 
Programming

Networked – Wireless

WIR-RME-L WIR-RME-L Yes Yes No Yes Yes Yes wiSCAPE Gateway

™


 N

X D
esign & Application G

uide


 N
X Brochure


 w

iSCAPE

SiteSync — Precommissioned Ordering Information:
When ordering a fixture with the SiteSync lighting control option, additional information will be required to complete the order. The SiteSync 
Commissioning Form or alternate schedule information must be completed. This form includes Project location, Group information, and 
Operating schedules. For more detailed information please visit the SiteSync family page on our website or contact Hubbell Lighting tech 
support at 800-888-8006.

SiteSync fixtures with Motion control (SWPM) require the mounting height of the fixture for selection of the lens.

Examples: VP-L/80L-235/4K7/3/UNV/A/DB/SWP/  SiteSync only
 VP-L/80L-235/4K7/3/UNV/A/DB/SWPM-40F/   SiteSync with Motion Control

SiteSync 7-Pin Module:
• SiteSync features in a new form
• Available as an accessory for new construction or 
retrofit applications (with existing 7-Pin receptacle) 
• Does not interface with occupancy sensors

SW7PR

NX Distributed Intelligence™ Lighting Controls:
Supports both indoor and outdoor applications in a variety of deployment options: wired, wireless and hybrid.   
Integrates with and enables a wide array of luminaires including those with SpectraSync Color Tuning Technology.


 SiteSync

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
https://hubbellcdn.com/brochure/HCS_NX_In-Fixture_Solution_Guide.pdf
https://hubbellcdn.com/brochure/HCS_NX_In-Fixture_Solution_Guide.pdf
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/wiSCAPE-Lighting-Controls/wiSCAPE-Wireless-Outdoor-Lighting-System/p/2135914
https://www.hubbell.com/hubbelllightingci/en/Products/Lighting-Controls/Lighting-Controls-Sensors/wiSCAPE-Lighting-Controls/wiSCAPE-Wireless-Outdoor-Lighting-System/p/2135914
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/NX-Distributed-Intelligence-Lighting-Controls/NX-Distributed-Intelligence/p/2135913
https://hubbellcdn.com/brochure/NX_Design_Application_Guide.pdf
https://hubbellcdn.com/brochure/HCS_NX_Brochure.pdf
https://www.hubbell.com/hubbelllightingci/en/Products/Lighting-Controls/Lighting-Controls-Sensors/wiSCAPE-Lighting-Controls/wiSCAPE-Wireless-Outdoor-Lighting-System/p/2135914
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/SiteSync-Lighting-Control/SiteSync-Lighting-Control/p/2056434
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/SiteSync-Lighting-Control/SiteSync-Lighting-Control/p/2056434
https://www.hubbell.com/hubbellcontrolsolutions/en/Products/Lighting-Controls/Lighting-Controls-Sensors/SiteSync-Lighting-Control/SiteSync-Lighting-Control/p/2056434
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5K
(5000K nominal, 70 CRI)

4K
(4000K nominal, 70 CRI)

3K
(3000K nominal, 70 CRI)

# of 
LEDs

DRIVE CURRENT 
(mA)

SYSTEM 
WATTS

DISTRIBUTION 
TYPE LUMENS LPW B U G LUMENS LPW B U G LUMENS LPW B U G

24 700 mA 55W

FR 6357 118 1 0 1 6486 120 1 0 1 5804 107 1 0 1
2 6132 114 1 0 1 6257 116 1 0 2 5599 104 1 0 1
3 6015 111 1 0 2 6137 114 1 0 2 5492 102 1 0 2
4 5921 110 1 0 2 6034 112 1 0 2 5400 100 1 0 2

4W 5793 108 1 0 2 5909 110 1 0 2 5272 98 1 0 2
5QM 6022 112 2 0 1 6145 114 2 0 1 5499 102 2 0 1
5R 6063 112 3 0 3 6187 115 3 0 3 5536 103 3 0 3
5W 5908 109 3 0 1 6028 112 3 0 1 5908 102 3 0 1
TC 6183 113 1 0 1 6309 118 1 0 1 5645 105 1 0 1

36 560 mA 65W

FR 7864 121 1 0 1 8041 124 1 0 1 7189 111 1 0 1
2 7586 117 1 0 2 7757 119 1 0 2 6934 107 1 0 2
3 7441 114 1 0 2 7609 117 1 0 2 6802 105 1 0 2
4 7317 110 1 0 2 7482 112 1 0 2 6688 100 1 0 2

4W 8690 108 1 0 2 8864 110 1 0 2 7908 98 1 0 2
5QM 7450 115 3 0 1 7618 117 3 0 1 6810 105 3 0 1
5R 7501 115 3 0 3 7670 118 3 0 3 6857 105 3 0 3
5W 7309 112 3 0 2 7473 115 3 0 2 6681 103 3 0 1

36 700 mA 80W

FR 9535 118 1 0 1 9730 120 1 0 1 8706 107 1 0 1
2 9197 114 1 0 2 9385 116 1 0 2 8398 104 1 0 2
3 9022 111 1 0 2 9206 114 1 0 2 8238 102 1 0 2
4 8871 110 1 0 2 9052 112 1 0 2 8100 100 1 0 2

4W 11587 108 1 0 3 11819 110 1 0 3 10544 98 1 0 3
5QM 9033 112 3 0 1 9217 114 3 0 1 8248 102 3 0 1
5R 9095 112 3 0 3 9280 115 3 0 3 8304 103 3 0 3
5W 8861 109 3 0 2 9043 112 3 0 2 8092 100 3 0 2
TC 9275 115 1 0 1 9464 118 1 0 1 8468 105 1 0 1

48 700 mA 110W

FR 12713 118 1 0 1 12973 120 2 0 1 11608 107 1 0 1
2 12263 114 2 0 2 12513 116 2 0 2 11197 104 2 0 2
3 12029 111 2 0 2 11275 114 2 0 2 10984 102 1 0 2
4 11828 110 1 0 3 12069 112 1 0 3 10800 100 1 0 2

4W 14484 108 2 0 4 14774 111 2 0 4 13180 98 2 0 3
5QM 12044 112 3 0 2 12290 114 3 0 2 10997 102 3 0 1
5R 12126 112 3 0 3 12374 115 3 0 3 11072 103 3 0 3
5W 12126 109 4 0 2 12057 112 4 0 2 10789 100 4 0 2
TC 12366 115 1 0 2 12619 118 1 0 2 11290 105 1 0 2

60 700 mA 136W

FR 15891 117 2 0 2 16216 120 2 0 2 14511 107 2 0 1
2 15329 113 2 0 2 15642 116 2 0 2 13997 103 2 0 2
3 15037 111 2 0 3 15344 113 2 0 3 13730 101 2 0 3
4 14784 109 1 0 3 15086 111 1 0 3 13500 100 1 0 3

4W 14802 109 2 0 3 15104 112 2 0 3 13515 100 2 0 3
5QM 15055 111 3 0 2 15362 114 3 0 2 13747 102 3 0 2
5R 15158 112 4 0 4 15469 114 4 0 4 13841 102 4 0 4
5W 14781 109 4 0 2 15083 111 4 0 2 13495 100 4 0 2
TC 15458 115 1 0 2 15834 118 1 0 2 14113 105 1 0 2

DELIVERED LUMENS

DATE: LOCATION:

TYPE: PROJECT:

CATALOG #:

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
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21.75"
(552mm)

16.75"
(425mm)

18.75"
(476.3mm)

22.50"
(572mm)

24.75"
(629mm)

11.25"
(286mm)

6.63"
(168.4mm)

6.00"
(152.4mm)

6.00"
(152.4mm)

2⅜" OD

0.50" (4x)

5.00"
(127mm)

5.50"
(140mm)

7.75"
(197mm)

4.88"
(124mm) 1.00"

(25.4mm)
0.56"
(14.2mm)

A Arm (formerly RA)

MAF (formerly SF2)

2⅜" Adjustable Knuckle (K) (formerly PK2)

Wall Bracket (WB)

AD Decorative Arm

Side View

Side View

Back View

Limit to 30° tilt. Sensor, photocell and wireless 
controls should not be tilted above horizontal.

Back View

Accepts 2⅜" OD tenon, min 5" long.

4.13"
(105mm)

Front

DATE: LOCATION:

TYPE: PROJECT:

CATALOG #:

DIMENSIONS

Weight 15.0 lbs 
 (6.8 kg)

EPA .67 ft2

See page 9 for 
mounting details.

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
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DATE: LOCATION:

TYPE: PROJECT:

CATALOG #:

PHOTOMETRY

Type FR - Front Row/Auto OpticType FR – Front Row/Auto Optic

Type 4Type 4

Type 2Type 2

Type 4 WideType 4 Wide

Type 5R (rectangular)Type 5R (rectangular)

Type 3Type 3

Type 5QMType 5QM

Type 5W (round wide)Type 5W (round wide)

The following diagrams represent the general distribution options offered for this product. For detailed information on specific product configurations, 
see website photometric test reports.

Type TC (tennis court)Type TC

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Large-Strike-Optic/p/249167#prod-photometry-section
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DATE: LOCATION:

TYPE: PROJECT:

ELECTRICAL DATA

# OF LEDS NUMBER OF DRIVERS DRIVE CURRENT (mA) INPUT VOLTAGE (V) SYSTEM POWER (w) CURRENT (Amps)

24 1 700 mA

120

55

0.5
277 0.2
347 0.2
480 0.1

36 1

525 mA

120

65

0.65
277 0.28
347 0.22
480 0.16

700 mA

120

80

0.7
277 0.3
347 0.2
480 0.2

48 1 700 mA

120

110

0.9
277 0.4
347 0.3
480 0.2

60 1 700 mA

120

136

1.1
277 0.5
347 0.4
480 0.3

PROJECTED LUMEN MAINTENANCE

Ambient Temp. 0 25,000 50,000 TM-21-11  60,000 1 100,000 Calculated L70 
(HOURS)

25°C / 77°C 1 0.97 0.95 0.95 0.92 >377,000
1 Projected per IESNA TM-21-11.
Data references the extrapolated performance projections for the 60 LED base model in a 25°C ambient, 
based on 10,000 hours of LED testing per IESNA LM-80-08.

CATALOG #:

ADDITIONAL INFORMATION

LEFT ROTATED OPTIC RIGHT ROTATED OPTIC

ROTATION OPTIONS 

LIFESHIELD™ CIRCUIT
Protects luminaire from excessive temperature. The device activates at a specific, factory-preset temperature and progressively reduces power over a finite 
temperature range. Operation is smooth and undetectable to the eye. Thermal circuit is designed to “fail on”, allowing the luminaire to revert to full power in the 
event of an interruption of its power supply or faulty wiring connection to the drivers. The device can co-exist with other 0–10V control devices (occupancy sensors, 
external dimmers, etc.)

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/
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DATE: LOCATION:

TYPE: PROJECT:

CATALOG #:

ADDITIONAL INFORMATION (CONTINUED)

DRILL PATTERN

TENON TOP POLE BRACKET ACCESSORIES (ORDER SEPARATELY) 

HOUSE SIDE SHIELD FIELD INSTALL ACCESSORIES

EPA

4" suggested 
distance from 

top of pole 2.50"

2X Ø5/16"
Ø5/8"

Rectangular Arm
Ø4" Pole
Ø5" Pole
Ø6" Pole

Compatible with Pole drill pattern B3
RECTANGULAR ARM (A) Config. EPA

 3 @ 120˚  1.68

 3 @ 90˚ 1.73

 4 @ 90˚ 2.12

Config. EPA

 1  .67

 2 @ 90˚ 1.06

 2 @ 180˚ 1.34

(2 3/8" OD tenon) 

TENON TOP POLE BRACKET ACCESSORIES (Order Separately) 

SETAVP-XX Square tenon adapter (4 at 90°) for A - Rectangular Arm mounting option only

RETAVP-XX  Round tenon adapter (4 at 90°) for A - Rectangular Arm mounting option only

SETA2XX Square tenon adapter (4 at 90°) for AD - Universal Arm mounting option only

RETA2XX Round tenon adapter (4 at 90°) for AD3 - Universal Arm mounting option only

TRETA2XX Hexagonal tenon adapter (3 at 120°) for AD - Universal Arm mounting option only

HSS/VP-S/90-FB/XXX 
90° shield front or back 
(2 shields shown)

HSS/VP-S/90-LR/XXX
90° shield left or right 
(1 shield shown in left orientation)

HSS/VP-S/270-FB/XXX
270° shield front or back 
(1 shield shown in back orientation)

HSS/VP-S/270-LR/XXX
270° shield left or right 
(1 shield shown in right orientation)

HSS/VP-S/360/XXX
Full shield 
(1 shield shown)

https://www.hubbell.com/beacon/en/Products/Lighting-Controls/Commercial-Outdoor-Lighting/Area-Site-Roadway/Viper-Small-Strike-Optic/p/249168
https://www.hubbell.com/hubbelllightingci/en/
https://www.hubbell.com/beacon/en/


LAREDO
SERIES
LMC - 30LEDs

ORDERING INFORMATION
ORDERING EXAMPLE: LMC-30LU-5K-3-1-PC(4) 

B

C

A

1  Specify voltage, for PC(X) and F(X), replace X with 1-120V, 2-208V, 3-240V, 4-277V, 6-347V, 5-480V
2 Must order minimum of one SCP-REMOTE to program dimming settings, 0-10V fully adjustable dimming with automatic
 daylight calibration and different time delay settings, 120V-277V only
3 PC option not applicable, included in sensor

 A  B  C        

 16.0” 12.125” 9.0”      

 (406 mm) (308 mm) (229 mm) 

Intended Use:
Full cut-off IDA compliant perimeter or entry lighting for 
10-18ft mounting heights that require high light output 
and maximum energy efficiency. Laredo LMC-30 LED 
wallpack provides low installation costs with little or 
no maintenance and up to 80% energy savings. Ideal 
for schools, factories, hospitals, warehouses and retail 
applications.

Construction:
Decorative die-cast aluminum housing and door. Rugged 
design protects internal components and provides excel-
lent thermal management for over 70% lumen mainte-
nance at 50,000 hours minimum LED life. Lektrocote® 
series powder paint finishes provide lasting appearance 
in outdoor environments. Five standard finishes include: 
Bronze, Black, Gray, White and Platinum.
 
Optics/Electrical
LED: 
30 High power LEDs delivers up to 7300 lumens at 
700mA and up to 3489 lumens at 350mA. Variety of 
distributions – Types II, III and IV (Forward throw). High 
CRI LEDs provide excellent color rendition with up to 100 
lumens per watt efficiency. 

• CCT- 5000K/ 70 CRI, 4000K/ 70 CRI, 3000K/70 CRI
• Electronic driver 71w system (2 drivers, 2 circuits), 
 0.4 AMPS max, or 35w (1 driver, 2 circuits), 0.3 amps  
 max, 120-277V and 347V and 480V, 50/60Hz
• Surge protection – 20KA; Turns fixture off   
 at end of life; Includes LED for end of life   
 indication (see surge suppressor page 2)

Lenses:  
Full cut-off distribution - individual acrylic LED optics 
provide IES Type II, III and IV distributions. 
Installation:
Quick mount system provides rigid mounting over 
recessed junction boxes – fixture does not require open-
ing for mounting. Foam gasket for sealing to smooth 
surfaces provided. Superior performance with 5 to 1 
spacing to mounting height ratio. Minimum operating 
temperature is -40˚C/ -40˚F.

Controls:
Drivers are 0-10V dimming standard.
Photocell and occupancy sensor options available
for complete on/off and dimming control.

Listings:
• Listed to UL1598 for wet locations
• 40˚ C ambient environments
• U.S. Patent No. D563,587
• DesignLights Consortium (DLC) qualified,  
 Consult DLC website for more details:  
 http://www.designlights.org/QPL 

LMC-30LU Egress Wallpack:
Designed to meet strict 1fc minimum requirements.
At 12ft mounting height 1fc covers 16x16ft area, well
beyond the 10x10ft standard; No uplight, external test
button; 120V or 277V only; Rated -20˚ C to 35˚ C

Warranty:
Five year limited warranty (for more information
visit: http://www.hubbelloutdoor.com/resources/   
warranty/

LED Product Partner

DIMENSIONS

PRODUCT IMAGE(S)SPECIFICATIONS

LMC

LMC-30LU

LMC-30LU BBU

SERIES

LMC Laredo 
Medium 
Cut-off

NUMBER OF LEDS/SOURCE/VOLTAGE

30LU 30 LEDs, Universal voltage 120-277V

30L1 30 LEDs, 120V

30L2 30 LEDs, 208V

30L3 30 LEDs, 240V

30L4 30 LEDs, 277V

30LF 30 LEDs, 347V

30L5 30 LEDs, 480V

CCT

3K 3000K 
nominal

4K 4000K 
nominal

5K 5000K 
nominal

IES DISTRIBUTION

2 Type II

3 Type III 

4 Type IV 
(Forward throw)

DRIVE CURRENT

BLANK STD 700MA

035 350MA

OPTIONS

BBU1 Integral battery for 120 or 
277V rated for -20˚ C ambi-
ent; Available in 350mA 
(035) drive current only

PC1 Button photocontrol (must 
specify voltage per footnote 
1, not available in 480V)

F1 Fusing (specify voltage per 
footnote)

SCP2,3 Programmable motion 
control, factory default is
10% light output

FINISH

1 Bronze

2 Black

3 Gray

4 White

5 Platinum

Cat.#

Approvals

Job Type

Spaulding Lighting • 701 Millennium Boulevard • Greenville, SC 29607 • Phone: 864-678-1000
Due to our continued efforts to improve our products, product specifications are subject to change without notice.
© 2016 SPAULDING LIGHTING,  All Rights Reserved • For more information visit our website: www.spauldinglighting.com   •  Printed in USA  LMC-SPEC 3/17

LMC-30LU Motion Sensor

*3000K and warmer CCTs only

SPECIFY SCP HEIGHT

    8F Up to 8ft mount height

20F Up to 20ft mount height



Minor Development Review 
Mechanics Savings Bank 
21 Gurnet Road 

Attachment H 
Architectural Floor Plans & Elevations 

 
Architectural Floor Plans and Elevations have been included for review.  
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Minor Development Review 
Mechanics Savings Bank 
21 Gurnet Road 

Attachment I 
Site Plans 

 
The project site plans are included for review as a separate plan set of full-size 
documents.  
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21 GURNET ROAD, BRUNSWICK, MAINE

PREPARED FOR:

PRIORITY ONE, LLC

TOPSHAM, MAINE

THE PLAZA AT COOKS
CORNER, PAD #4

GENERAL NOTES:
 

LAYOUT NOTES:

GRADING AND DRAINAGE NOTES:

LEGEND

PERMITTING REQUIREMENTS:
AGENCY: PERMIT: STATUS:
TOWN OF BRUNSWICK STAFF REVIEW 

 

MAINE DEPARTMENT SLODA MODIFICATION PENDING
OF ENVIRONMENTAL
PROTECTION


















SITELINES

CIVIL ENGINEERS      PLANNERS     LAND SURVEYORS

119 PURINTON ROAD, SUITE A
BRUNSWICK, MAINE 04011

207.725.1200






 

CODE ENFORCEMENT
  JEFF HUTCHINSON

  TOWN OF BRUNSWICK
  28 FEDERAL STREET

  BRUNSWICK, MAINE 04O11
  207-725-6651

ELECTRIC SERVICE
  CENTRAL MAINE POWER

    280 BATH ROAD
  BRUNSWICK, MAINE 04011

  207-721-8054

TELEPHONE SERVICE
 FAIRPOINT

  BATH ROAD (P.O. BOX 360)
  BRUNSWICK, MAINE O4011

  207-442-8018

CABLE SERVICE
 COMCAST CONSTRUCTION OFFICE

  336 BATH ROAD
  BRUNSWICK, MAINE, 04011

  207-729-6660

WATER SERVICE
 BRUNSWICK-TOPSHAM WATER DISTRICT

  ALAN FRASIER, P.E., GENERAL MANAGER
  BOX 580

  BRUNSWICK, MAINE 004011
  207-729-9956

SANITARY SEWER
  BRUNSWICK SEWER DISTRICT

  LEONARD BLANCHETTE, GENERAL MANAGER
  10 PINE TREE ROAD

  BRUNSWICK, MAINE 04011
  207-729-0148

PUBLIC WORKS DEPARTMENT
  JAY ASTLE, PUBLIC WORKS DIRECTOR

  9 INDUSTRY ROAD
  BRUNSWICK, MAINE 04011

  207-725-6654
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1.  CONTRACTOR SHALL FOLLOW BEST MANAGEMENT PRACTICES OF THE CUMBERLAND COUNTY SOIL CONSERVATION SERVICE AND THE MAINE DEP BEST MANAGEMENT PRACTICES HANDBOOK.  THE FOLLOWING EROSION SEDIMENTATION CONTROL DEVICES ARE PROPOSED FOR CONSTRUCTION ON THIS PROJECT.  INSTALL THESE DEVICES AS INDICATED ON THE PLANS. 1  SEDIMENT BARRIER: SILT SOXX OR APPROVED EQUAL WILL BE INSTALLED ALONG THE DOWN GRADING EDGES OF DISTURBED AREAS TO TRAP RUNOFF BORNE SEDIMENTS UNTIL THE SITE IS STABILIZED.  IN AREAS WHERE STORMWATER  DISCHARGES THE SEDIMENT BARRIER WILL BE REINFORCED WITH HAY BALES TO HELP MAINTAIN THE INTEGRITY OF THE SEDIMENT BARRIER AND TO PROVIDE ADDITIONAL TREATMENT. 2.  HAY BALES: HAY BALES TO BE PLACED IN LOW FLOW DRAINAGE SWALES AND PATHS TO TRAP SEDIMENTS AND REDUCE RUNOFF VELOCITIES. DO NOT PLACE HAY BALES IN FLOWING WATER OR STREAMS.  3.  RIPRAP: PROVIDE RIPRAP IN AREAS WHERE CULVERTS DISCHARGE OR AS SHOWN ON THE PLANS.  4.  LOAM, SEED, & MULCH:  ALL DISTURBED AREAS, WHICH ARE NOT OTHERWISE TREATED, SHALL RECEIVE PERMANENT SEEDING AND MULCH TO STABILIZE THE DISTURBED AREAS.  THE DISTURBED AREAS WILL BE REVEGETATED WITHIN 5 DAYS OF FINAL GRADING. SEEDING REQUIREMENTS ARE PROVIDED AT THE END OF THIS SPECIFICATION. 5.  STRAW AND HAY MULCH: USED TO COVER DENUDED AREAS UNTIL PERMANENT SEED OR EROSION CONTROL MEASURES ARE IN PLACE. MULCH BY ITSELF CAN BE USED ON SLOPES LESS THAN 15% IN SUMMER AND 8% IN WINTER. JUTE MESH IS TO BE USED OVER MULCH ONLY.  6.  IN LIEU OF MULCH, USE EROSION CONTROL BLANKET (EQUAL TO NORTH AMERICAN GREEN SC150) TO STABILIZE AREAS OF CONCENTRATED FLOW AND DRAINAGE WAYS. PROVIDE THE FOLLOWING TEMPORARY EROSION/SEDIMENTATION CONTROL MEASURES DURING CONSTRUCTION OF THE DEVELOPMENT: 1.  SEDIMENT BARRIER ALONG THE DOWNGRADIENT SIDE OF THE PARKING AREAS AND OF ALL FILL SECTIONS. THE SEDIMENT BARRIER WILL REMAIN IN PLACE UNTIL THE SITE IS 85% REVEGETATED. 2.  HAY BALES PLACED AT KEY LOCATIONS TO SUPPLEMENT THE SEDIMENT BARRIER. 3.  PROTECT TEMPORARY STOCKPILES OF STUMPS, GRUBBINGS, OR COMMON EXCAVATION AS FOLLOWS:     A.  SOIL STOCKPILE SIDE SLOPES SHALL NOT EXCEED 2:1.    B.  AVOID PLACING TEMPORARY STOCKPILES IN AREAS WITH SLOPES OVER 10 PERCENT, OR NEAR DRAINAGE SWALES.  SEE ITEM 3 IN CONSTRUCTION PHASE NOTES BELOW.     C.  STABILIZE STOCKPILES WITHIN 7 DAYS BY TEMPORARILY SEEDING WITH A HYDROSEED METHOD CONTAINING AN EMULSIFIED MULCH TACKIFIER OR BY COVERING THE STOCKPILE WITH MULCH.     D.  SURROUND STOCKPILE SOIL WITH SEDIMENT BARRIER AT BASE OF PILE. 4.  ALL DENUDED AREAS WHICH HAVE BEEN ROUGH GRADED AND ARE NOT LOCATED WITHIN THE BUILDING PAD, OR PARKING AND DRIVEWAY SUBBASE AREA SHALL RECEIVE MULCH WITHIN 30 DAYS OF INITIAL DISTURBANCE OF SOIL OR WITHIN 7 DAYS AFTER COMPLETING THE ROUGH GRADING OPERATIONS. IN THE EVENT THE CONTRACTOR COMPLETES FINAL GRADING AND INSTALLATION OF LOAM AND SOD WITHIN THE TIME PERIODS PRESENTED ABOVE, INSTALLATION OF MULCH AND NETTING, WHERE APPLICABLE, IS NOT REQUIRED. . 5.  IF WORK IS CONDUCTED BETWEEN OCTOBER 15 AND APRIL 15, ALL DENUDED AREAS ARE TO BE COVERED WITH HAY MULCH, APPLIED AT TWICE THE NORMAL APPLICATION RATE, AND ANCHORED WITH FABRIC NETTING. THE PERIOD BETWEEN FINAL GRADING AND MULCHING SHALL BE REDUCED TO A 15 DAY MAXIMUM. . 6.  TEMPORARY EROSION CONTROL MEASURES SHALL BE REMOVED ONCE THE SITE HAS BEEN STABILIZED OR IN AREAS WHERE PERMANENT EROSION CONTROL MEASURES HAVE BEEN INSTALLED.  7.  WHENEVER PRACTICABLE, NO DISTURBANCE ACTIVITIES SHOULD TAKE PLACE WITHIN 50 FEET OF ANY WETLAND. IF DISTURBANCE ACTIVITIES TAKE PLACE BETWEEN 30 FEET AND 50 FEET OF ANY WETLAND, AND STORMWATER DISCHARGES THROUGH THE DISTURBED AREAS TOWARD THE WETLAND, PERIMETER EROSION CONTROLS MUST BE DOUBLED. IF DISTURBANCE ACTIVITIES TAKE PLACE LESS THAN 30 FEET FROM ANY PROTECTED NATURAL RESOURCE, AND STORMWATER DISCHARGES THROUGH THE DISTURBED AREAS TOWARD THE PROTECTED NATURAL RESOURCE, PERIMETER EROSION CONTROLS MUST BE DOUBLED AND DISTURBED AREAS MUST BE TEMPORARILY OR PERMANENTLY STABILIZED WITHIN 7 DAYS. 8. AREAS WITHIN 75 FT OF A WETLAND WILL BE STABILIZED WITHIN 48 HOURS OF INITIAL DISTURBANCE OF THE SOIL OR PRIOR TO ANY STORM EVENT, WHICHEVER COMES FIRST. 9.ALL AREAS WITHIN 75 FEET OF A WETLAND MUST BE PROTECTED WITH A DOUBLE ROW OF SEDIMENT BARRIERS DURING WINTER CONSTRUCTION (NOVEMBER 1 THROUGH APRIL 15). 
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10. TEMPORARY SEDIMENT BASINS MAY BE INSTALLED DOWNGRADIENT OF THE DISTURBED AREAS. THESE BASINS MUST BE DESIGNED TO PROVIDE STORAGE FOR EITHER THE CALCULATED RUNOFF FROM A 2-YEAR, 24-HOUR STORM OR PROVIDE FOR 3,600 CUBIC FEET OF CAPACITY PER ACRE DRAINING TO THE BASIN. OUTLET STRUCTURES MUST DISCHARGE WATER FROM THE SURFACE OF THE BASIN WHENEVER POSSIBLE. EROSION CONTROLS AND VELOCITY DISSIPATION DEVICES MUST BE USED IF THE DISCHARGING WATERS ARE LIKELY TO CREATE EROSION. ACCUMULATED SEDIMENT MUST BE REMOVED AS NEEDED FROM THE BASIN TO MAINTAIN AT LEAST ½ OF THE DESIGN CAPACITY OF THE BASIN.  THE FOLLOWING PERMANENT CONTROL MEASURES ARE REQUIRED BY THIS EROSION/SEDIMENTATION CONTROL PLAN: 1.  ALL AREAS DISTURBED DURING CONSTRUCTION, BUT NOT SUBJECT TO OTHER RESTORATION (PAVING, RIPRAP, ETC.), WILL BE LOAMED, LIMED, FERTILIZED AND SEEDED.  NATIVE TOPSOIL SHALL BE STOCKPILED AND REUSED FOR FINAL RESTORATION WHEN IT IS OF SUFFICIENT QUALITY. 2.  SLOPES GREATER THAN 2:1 WILL RECEIVE RIPRAP. (NONE ANTICIPATED) THE FOLLOWING GENERAL PRACTICES WILL BE USED TO PREVENT EROSION AS SOON AS AN AREA IS READY TO UNDERGO FINAL GRADING. 1.  A MINIMUM OF 6" OF LOAM WILL BE SPREAD OVER DISTURBED AREAS AND GRADED TO A UNIFORM DEPTH AND NATURAL APPEARANCE, OR STONE WILL BE PLACED ON SLOPES TO STABILIZE SURFACES. 2.  IF FINAL GRADING IS REACHED DURING THE NORMAL GROWING SEASON (4/15 TO 9/15), PERMANENT SEEDING WILL BE DONE AS SPECIFIED BELOW.  PRIOR TO SEEDING, LIMESTONE SHALL BE APPLIED AT A RATE OF 138 LBS/1000 SQ. FT. AND 10:20:20 FERTILIZER AT A RATE OF 18.4 LBS/1000 SQ.FT WILL BE APPLIED.  BROADCAST SEEDING AT THE FOLLOWING RATES: LAWNS SHALL BE: ALLEN, STERLING & LATHROP 'TUFFTURF', 70% DIAMOND TALL FESCUE, 20% PLEASURE OLUS PERENNIAL RYEGRASS, 10% BARON KENTUCKY BLUEGRASS. SEEDING RATE SHALL BE 7-LBS./1,000 SQ. FT.  SWALES SHALL BE: WILDFLOWER MEADOW: (SEED) FESTUCA OVINA SHEEP FESCUE; SOW AT A  RATE OF 12 OZ. PER 1,000 SQFT. TRIFOLIUM REPENS WHITE CLOVER; SOW AT A RATE OF ½ OZ.PER 1,000 SQFT. (FLOWERS) ACHILLEA MILLEFOLIUM YARROW, AQUILEGEA CANADENSIS COLUMBINE, ASCLEPIAS TUBEROSE BUTTERFLY MILKWEED, ASTER NOVAE-ANGLIAE NEW-ENGLAND ASTER, BAPTISIA AUSTRALIS WILD INDIGO, BOLTONIA ASTEROIDS FALSE ASTER, CHRYSANTHEMUM LEUCANTHEMUM OXEYE DAISY, DIGITALIS PURPUREA FOXGLOVE, ECHINACEA PURPUREA PURPLE CONEFLOWER, LUPINUS PERENNIS LUPINE, MONARDA FISTULOSA BERGAMOT, PAPAVER ORIENTALE ORIENTAL POPY, RUDBECKIA HIRTA BLACK-EYED SUSAN, SALVIA OFFICINALIS SAGE; SOW AT A RATE OF 1/3 OZ. EACH PER 1,000 SQFT. OR 4 OZ. PER 1,000 SQFT. IN COMBINATION WET POND MIX:  TRANSITION ZONE (WHICH IS 4 FEET ABOVE AND BELOW PERMANENT POOL ELEVATION) SHALL BE NEW ENGLAND WETMIX (WETLAND SEED MIX) BY NEW ENGLAND WETLAND PLANTS, INC., AMHERST, MA, (413) 548-8000. APPLY PER RECOMMENDED RATES. BANKING (FROM TRANSITION ZONE TO TOP OF BANK) SHALL BE NEW ENGLAND CONSERVATION/WILDLIFE MIX BY NEW ENGLAND WETLAND PLANTS, INC., AMHERST, MA, (413) 548-8000. APPLY PER RECOMMENDED RATES. 3.  AN AREA SHALL BE MULCHED IMMEDIATELY AFTER IS HAS BEEN SEEDED. MULCHING SHALL CONSIST OF HAY MULCH, HYDRO-MULCH, JUTE NET OVER MULCH, PRE-MANUFACTURED EROSION MATS OR ANY SUITABLE SUBSTITUTE DEEMED ACCEPTABLE BY THE DESIGNER.    A.  HAY MULCH SHALL BE APPLIED AT THE RATE OF 2 TONS PER ACRE. HAY MULCH SHALL BE SECURED BY EITHER: (NOTE: SOIL SHALL NOT BE VISIBLE)      I.  BEING DRIVEN OVER BY TRACKED CONSTRUCTION EQUIPMENT ON GRADES OF 5% AND LESS.      II. BLANKETED BY TACKED PHOTODEGRADABLE/BIODEGRADABLE NETTING, OR WITH SPRAY, ON GRADES GREATER THAN 5%.      III. SEE NOTE 6, GENERAL NOTES, AND NOTE 8, WINTER CONSTRUCTION.    B.  HYDRO-MULCH SHALL CONSIST OF A MIXTURE OF EITHER ASPHALT, WOOD FIBER OR PAPER FIBER AND WATER SPRAYED OVER A SEEDED AREA.  HYDRO-MULCH SHALL NOT BE USED BETWEEN 9/15 AND 4/15.  4.  CONSTRUCTION SHALL BE PLANNED TO ELIMINATE THE NEED FOR SEEDING BETWEEN SEPTEMBER 15 AND APRIL 15. SHOULD SEEDING BE NECESSARY BETWEEN SEPTEMBER 15 AND APRIL 15 THE FOLLOWING PROCEDURE SHALL BE FOLLOWED.  ALSO REFER TO NOTE 9 OF WINTER CONSTRUCTION.   A.  ONLY UNFROZEN LOAM SHALL BE USED.    B.  LOAMING, SEEDING AND MULCHING WILL NOT BE DONE OVER SNOW OR ICE COVER. IF SNOW EXISTS, IT MUST BE REMOVED PRIOR TO PLACEMENT OF SEED.    C.  WHERE PERMANENT SEEDING IS NECESSARY, ANNUAL WINTER RYE (1.2 LBS/1000 SQ.FT) SHALL BE ADDED TO THE PREVIOUSLY NOTED AREAS.    D.  WHERE TEMPORARY SEEDING IS REQUIRED, ANNUAL WINTER RYE (2.6 LBS/1000 SQ. FT.) SHALL BE SOWN INSTEAD OF THE PREVIOUSLY NOTED SEEDING RATE.    E.  FERTILIZING, SEEDING AND MULCHING SHALL BE APPLIED TO LOAM THE DAY THE LOAM IS SPREAD BY MACHINERY.    F.  ALTERNATIVE HAY MULCH SHALL BE SECURED WITH PHOTODEGRADABLE/BIODEGRADABLE NETTING. TRACKING BY MACHINERY ALONE WILL NOT SUFFICE.  5.  FOLLOWING FINAL SEEDING, THE SITE WILL BE INSPECTED EVERY 30 DAYS UNTIL 85% COVER HAS BEEN ESTABLISHED. RESEEDING WILL BE CARRIED OUT BY THE CONTRACTOR WITHIN 10 DAYS OF NOTIFICATION BY THE ENGINEER THAT THE EXISTING CATCH IS INADEQUATE. THE CONTRACTOR IS RESPONSIBLE FOR INSTALLING, MONITORING, MAINTAINING, REPAIRING, REPLACING AND REMOVING ALL OF THE EROSION AND SEDIMENTATION CONTROLS OR APPOINTING A QUALIFIED SUBCONTRACTOR TO DO SO. MAINTENANCE MEASURES WILL BE APPLIED AS NEEDED DURING THE ENTIRE CONSTRUCTION CYCLE. AFTER EACH RAINFALL, A VISUAL INSPECTION WILL BE MADE OF ALL EROSION AND SEDIMENTATION CONTROLS AS FOLLOWS:  1.  HAY BALE BARRIERS, SEDIMENT BARRIER, AND STONE CHECK DAMS SHALL BE INSPECTED AND REPAIRED ONCE A WEEK OR IMMEDIATELY FOLLOWING ANY SIGNIFICANT RAINFALL. SEDIMENT TRAPPED BEHIND THESE BARRIERS SHALL BE EXCAVATED WHEN IT REACHES A DEPTH OF 6" AND REDISTRIBUTED TO AREAS UNDERGOING FINAL GRADING. SHOULD THE HAY BALE BARRIERS PROVE TO BE INEFFECTIVE, THE CONTRACTOR SHALL INSTALL SEDIMENT BARRIER BEHIND THE HAY BALES.  2.  VISUALLY INSPECT RIPRAP ONCE A WEEK OR AFTER EACH SIGNIFICANT RAINFALL AND REPAIR AS NEEDED. REMOVE SEDIMENT TRAPPED BEHIND THESE DEVICES ONCE IT ATTAINS A DEPTH EQUAL TO 1/2 THE HEIGHT OF THE DAM OR RISER. DISTRIBUTE REMOVED SEDIMENT OFF-SITE OR TO AN AREA UNDERGOING FINAL GRADING.  3.  REVEGETATION OF DISTURBED AREAS WITHIN 25' OF DRAINAGE-COURSE/STREAM WILL BE SEEDED WITH THE "MEADOW AREA MIX" AND INSPECTED ON A WEEKLY BASIS OR AFTER EACH SIGNIFICANT RAINFALL AND RESEEDED AS NEEDED.  EXPOSED AREAS WILL BE RESEEDED AS NEEDED UNTIL THE AREA HAS OBTAINED 100% GROWTH RATE.  PROVIDE PERMANENT RIPRAP FOR SLOPES IN EXCESS OF 3:1 AND WITHIN 25' OF DRAINAGE COURSE.
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1.  WINTER CONSTRUCTION PERIOD:  NOVEMBER 1 THROUGH APRIL 15. INTER CONSTRUCTION PERIOD:  NOVEMBER 1 THROUGH APRIL 15. 2.  WINTER EXCAVATION AND EARTHWORK SHALL BE COMPLETED SUCH THAT NO MORE THAN 1 ACRE OF THE SITE IS WITHOUT STABILIZATION AT ANY ONE TIME. 3.  EXPOSED AREA SHALL BE LIMITED TO THOSE AREAS TO BE MULCHED IN ONE DAY PRIOR TO ANY SNOW EVENT.  AT THE END OF EACH WORK WEEK NO AREAS MAY BE LEFT UNSTABILIZED OVER THE WEEKEND. 4.  CONTINUATION OF EARTHWORK OPERATIONS ON ADDITIONAL AREAS SHALL NOT BEGIN UNTIL THE EXPOSED SOIL SURFACE ON THE AREA BEING WORKED HAS BEEN STABILIZED, SUCH THAT NO LARGER AREA OF THE SITE IS WITHOUT EROSION CONTROL PROTECTION AS LISTED IN ITEM 2 ABOVE.  5.  AN AREA SHALL BE CONSIDERED TO HAVE BEEN STABILIZED WHEN EXPOSED SURFACES HAVE BEEN EITHER MULCHED WITH STRAW OR HAY AT A RATE OF 150 LB. PER 1000 S.F. (WITH OR WITHOUT SEEDING) OR DORMANT SEEDED, MULCHED AND ANCHORED SUCH THAT SOIL SURFACE IS NOT VISIBLE THROUGH THE MULCH. NOTE: AN AREA IS ALSO CONSIDERED STABLE IF SODDED, COVERED WITH GRAVEL (PARKING LOTS) OR STRUCTURAL SAND. 6.  BETWEEN THE DATES OF OCTOBER 15 AND APRIL 1, LOAM OR SEED WILL NOT BE REQUIRED. DURING PERIODS OF ABOVE FREEZING TEMPERATURES THE SLOPES SHALL BE FINE GRADED AND EITHER PROTECTED WITH MULCH OR TEMPORARILY SEEDED AND MULCHED UNTIL SUCH TIME AS THE FINAL TREATMENT CAN BE APPLIED.  IF THE DATE IS AFTER NOVEMBER 1 AND IF THE EXPOSED AREA HAS BEEN LOAMED, FINAL GRADED WITH A UNIFORM SURFACE, THEN THE AREA MAY BE DORMANT SEEDED AT A RATE OF 3 TIMES HIGHER THAN SPECIFIED FOR PERMANENT SEED AND THEN MULCHED. IF CONSTRUCTION CONTINUES DURING FREEZING WEATHER, ALL EXPOSED AREAS SHALL BE CONTINUOUSLY GRADED BEFORE FREEZING AND THE SURFACE TEMPORARILY PROTECTED FROM EROSION BY THE APPLICATION OF MULCH. SLOPES SHALL NOT BE LEFT UNEXPOSED OVER THE WINTER OR ANY OTHER EXTENDED TIME OF WORK SUSPENSION UNLESS TREATED IN THE ABOVE MANNER.  UNTIL SUCH TIME AS WEATHER CONDITIONS ALLOW, DITCHES TO BE FINISHED WITH THE PERMANENT SURFACE TREATMENT, EROSION SHALL BE CONTROLLED BY THE INSTALLATION OF BALES OF HAY, SEDIMENT BARRIER OR STONE CHECK DAMS IN ACCORDANCE WITH THE STANDARD DETAILS SHOWN ON THE DESIGN DRAWINGS. NOTE: DORMANT SEEDING SHOULD NOT BE ATTEMPTED UNLESS SOIL TEMPERATURE REMAINS BELOW 50 DEGREES AND DAY TIME TEMPERATURES REMAIN IN THE 30'S. 7.  MULCH NETTING SHALL BE USED TO ANCHOR MULCH IN ALL DRAINAGE WAYS, SLOPES GREATER THAN 3% FOR SLOPES EXPOSED TO DIRECT WINDS AND FOR ALL OTHER SLOPES GREATER THAN 8%. VEGETATED DRAINAGE SWALES SHALL BE LINED WITH STRAW-COCONUT EROSION CONTROL BLANKET (NORTH AMERICAN GREEN SC150 OR APPROVED EQUAL). 8.  BETWEEN THE DATES OF OCTOBER 15 TO NOVEMBER 1, WINTER RYE IS RECOMMENDED FOR STABILIZATION. AFTER NOVEMBER 1, WINTER RYE IS NOT EFFECTIVE.  AROUND NOVEMBER 15 OR LATER, ONCE TEMPERATURES OF THE AIR AND SOIL PERMIT, DORMANT SEEDING IS EFFECTIVE.  9. IN THE EVENT OF SNOWFALL (FRESH OR CUMULATIVE) GREATER THAN 1 INCH DURING WINTER CONSTRUCTION PERIOD ALL SNOW SHALL BE REMOVED FROM THE AREAS OF SEEDING AND MULCHING PRIOR TO PLACEMENT. 1.  WEEKLY INSPECTIONS, AS WELL AS ROUTINE INSPECTIONS FOLLOWING RAIN FALLS, SHALL BE CONDUCTED BY THE GENERAL CONTRACTOR OF ALL TEMPORARY AND PERMANENT EROSION CONTROL DEVICES UNTIL FINAL ACCEPTANCE OF THE PROJECT (85% GRASS CATCH).  NECESSARY REPAIRS SHALL BE MADE TO CORRECT UNDERMINING OR DETERIORATION.  FINAL ACCEPTANCE SHALL INCLUDE A SITE INSPECTION TO VERIFY THE STABILITY OF ALL DISTURBED AREAS AND SLOPES.  UNTIL FINAL INSPECTION, ALL EROSION AND SEDIMENTATION CONTROL MEASURES SHALL IMMEDIATELY BE CLEANED, AND REPAIRED BY THE GENERAL CONTRACTOR AS REQUIRED.  DISPOSAL OF ALL TEMPORARY EROSION AND CONTROL DEVICES SHALL BE THE RESPONSIBILITY OF THE GENERAL CONTRACTOR.  IT IS RECOMMENDED THAT THE OWNER HIRE THE SERVICES OF THE DESIGN ENGINEER TO PROVIDE COMPLIANCE INSPECTIONS (DURING ACTIVE CONSTRUCTION) RELATIVE TO IMPLEMENTATION OF THE STORMWATER AND EROSION CONTROL PLANS.  SUCH INSPECTIONS SHOULD BE LIMITED TO ONCE A WEEK OR AS NECESSARY AND BE REPORTABLE TO THE OWNER, TOWN AND DEP.  2.  SHORT-TERM SEDIMENTATION MAINTENANCE SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO CLEAN OUT ALL SWALES AND STRUCTURES PRIOR TO TURNING PROJECT OVER.  3.  LONG-TERM PROVISIONS FOR PERMANENT MAINTENANCE OF ALL EROSION AND SEDIMENTATION CONTROL DEVICES  AFTER ACCEPTANCE OF THE PROJECT SHALL BE THE RESPONSIBILITY OF THE OWNER.  
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HOUSEKEEPING: : SPILL PREVENTION. CONTROLS MUST BE USED TO PREVENT POLLUTANTS FROM CONSTRUCTION AND WASTE MATERIALS STORED ON SITE TO ENTER STORMWATER, WHICH INCLUDES STORAGE PRACTICES TO MINIMIZE EXPOSURE OF THE MATERIALS TO STORMWATER. THE SITE CONTRACTOR MUST DEVELOP, AND IMPLEMENT AS NECESSARY, APPROPRIATE SPILL PREVENTION, CONTAINMENT, AND RESPONSE PLANNING MEASURES.  NOTE: ANY SPILL OR RELEASE OF TOXIC OR HAZARDOUS SUBSTANCES MUST BE REPORTED TO THE DEPARTMENT. FOR OIL ANY SPILL OR RELEASE OF TOXIC OR HAZARDOUS SUBSTANCES MUST BE REPORTED TO THE DEPARTMENT. FOR OIL SPILLS, CALL 1-800-482-0777 WHICH IS AVAILABLE 24 HOURS A DAY. FOR SPILLS OF TOXIC OR HAZARDOUS MATERIAL, CALL 1-800-452-4664 WHICH IS AVAILABLE 24 HOURS A DAY. FOR MORE INFORMATION, VISIT THE DEPARTMENT’S WEBSITE S WEBSITE AT : HTTP://WWW.MAINE.GOV/DEP/SPILLS/EMERGSPILLRESP/  GROUNDWATER PROTECTION. DURING CONSTRUCTION, LIQUID PETROLEUM PRODUCTS AND OTHER HAZARDOUS MATERIALS WITH THE POTENTIAL TO CONTAMINATE GROUNDWATER MAY NOT BE STORED OR HANDLED IN AREAS OF THE SITE DRAINING TO AN INFILTRATION AREA. AN "INFILTRATION AREA" IS ANY AREA OF THE SITE THAT BY DESIGN OR AS A RESULT OF SOILS, TOPOGRAPHY AND OTHER RELEVANT FACTORS ACCUMULATES RUNOFF THAT INFILTRATES INTO THE SOIL. DIKES, BERMS, SUMPS, AND OTHER FORMS OF SECONDARY CONTAINMENT THAT PREVENT DISCHARGE TO GROUNDWATER MAY BE USED TO ISOLATE PORTIONS OF THE SITE FOR THE PURPOSES OF STORAGE AND HANDLING OF THESE MATERIALS. ANY PROJECT PROPOSING INFILTRATION OF STORMWATER MUST PROVIDE ADEQUATE PRE-TREATMENT OF STORMWATER PRIOR TO DISCHARGE OF STORMWATER TO THE INFILTRATION AREA, OR PROVIDE FOR TREATMENT WITHIN THE INFILTRATION AREA, IN ORDER TO PREVENT THE ACCUMULATION OF FINES, REDUCTION IN INFILTRATION RATE, AND CONSEQUENT FLOODING AND DESTABILIZATION.  NOTE: LACK OF APPROPRIATE POLLUTANT REMOVAL BEST MANAGEMENT PRACTICES (BMPS) MAY RESULT IN VIOLATIONS OF THE LACK OF APPROPRIATE POLLUTANT REMOVAL BEST MANAGEMENT PRACTICES (BMPS) MAY RESULT IN VIOLATIONS OF THE GROUNDWATER QUALITY STANDARD ESTABLISHED BY 38 M.R.S.A. §465-C(1).  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 MAY NOT BE USED FOR DUST CONTROL, BUT OTHER WATER ADDITIVES MAY BE CONSIDERED AS NEEDED. A STABILIZED CONSTRUCTION ENTRANCE (SCE) SHALL BE INSTALLED AT THE END OF THE EXIST PAVED ACCESS TO THE SITE TO MINIMIZE TRACKING OF MUD AND SEDIMENT. IF OFF-SITE TRACKING OCCURS, PUBLIC ROADS SHOULD BE SWEPT IMMEDIATELY AND NO LESS THAN ONCE A WEEK AND PRIOR TO SIGNIFICANT STORM EVENTS. OPERATIONS DURING DRY MONTHS, THAT EXPERIENCE FUGITIVE DUST PROBLEMS, SHOULD WET DOWN UNPAVED ACCESS ROADS ONCE A WEEK OR MORE FREQUENTLY AS NEEDED WITH A WATER ADDITIVE TO SUPPRESS FUGITIVE SEDIMENT AND DUST.  DEBRIS AND OTHER MATERIALS. MINIMIZE THE EXPOSURE OF CONSTRUCTION DEBRIS, BUILDING AND LANDSCAPING MATERIALS, TRASH, FERTILIZERS, PESTICIDES, HERBICIDES, DETERGENTS, SANITARY WASTE AND OTHER MATERIALS TO PRECIPITATION AND STORMWATER RUNOFF. THESE MATERIALS MUST BE PREVENTED FROM BECOMING A POLLUTANT SOURCE.  EXCAVATION DE-WATERING. EXCAVATION DE-WATERING IS THE REMOVAL OF WATER FROM TRENCHES, FOUNDATIONS, COFFER DAMS, PONDS, AND OTHER AREAS WITHIN THE CONSTRUCTION AREA THAT RETAIN WATER AFTER EXCAVATION. NO EXCAVATION DEWATERING IS ANTICIPATED FOR THIS PROJECT.  SHOULD IT BE NECESSARY, THE COLLECTED WATER REMOVED FROM THE PONDED AREA, EITHER THROUGH GRAVITY OR PUMPING, MUST BE SPREAD THROUGH NATURAL WOODED BUFFERS OR REMOVED TO AREAS THAT ARE SPECIFICALLY DESIGNED TO COLLECT THE MAXIMUM AMOUNT OF SEDIMENT POSSIBLE, LIKE A COFFERDAM SEDIMENTATION BASIN. AVOID ALLOWING THE WATER TO FLOW OVER DISTURBED AREAS OF THE SITE. A DEWATERING DISCHARGE PLAN SHALL BE SUBMITTED TO THE OWNER'S REPRESENTATIVE FOR APPROVAL. AUTHORIZED NON-STORMWATER DISCHARGES. IDENTIFY AND PREVENT CONTAMINATION BY NON-STORMWATER DISCHARGES. WHERE ALLOWED NON-STORMWATER DISCHARGES ARE NECESSARY, THEY MUST BE IDENTIFIED AND STEPS SHOULD BE TAKEN TO ENSURE THE IMPLEMENTATION OF APPROPRIATE POLLUTION PREVENTION MEASURES FOR THE NON-STORMWATER COMPONENT(S) OF THE DISCHARGE. AUTHORIZED NON-STORMWATER DISCHARGES ARE:  (a) DISCHARGES FROM FIREFIGHTING ACTIVITY;  DISCHARGES FROM FIREFIGHTING ACTIVITY;  (b) PAVEMENT WASHWATER (WHERE SPILLS/LEAKS OF TOXIC OR HAZARDOUS MATERIALS HAVE NOT OCCURRED, UNLESS ALL    PAVEMENT WASHWATER (WHERE SPILLS/LEAKS OF TOXIC OR HAZARDOUS MATERIALS HAVE NOT OCCURRED, UNLESS ALL    SPILLED MATERIAL HAD BEEN REMOVED) IF DETERGENTS ARE NOT USED;  (c) UNCONTAMINATED GROUNDWATER OR SPRING WATER;  UNCONTAMINATED GROUNDWATER OR SPRING WATER;  (d) FOUNDATION OR FOOTER DRAIN-WATER WHERE FLOWS ARE NOT CONTAMINATED;  FOUNDATION OR FOOTER DRAIN-WATER WHERE FLOWS ARE NOT CONTAMINATED;  (e) UNCONTAMINATED EXCAVATION DEWATERING (SEE REQUIREMENTS IN APPENDIX C(5));  UNCONTAMINATED EXCAVATION DEWATERING (SEE REQUIREMENTS IN APPENDIX C(5));  (f) POTABLE WATER SOURCES INCLUDING WATERLINE FLUSHINGS; AND POTABLE WATER SOURCES INCLUDING WATERLINE FLUSHINGS; AND (g) LANDSCAPE IRRIGATION.LANDSCAPE IRRIGATION.
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SPEED LIMIT: 35 MPH0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.3

0.3

0.4

0.4

0.4

0.4

0.3

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.3

0.4

0.4

0.6

0.6

0.5

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.4

0.4

0.5

0.6

0.8

0.8

0.6

0.4

0.3

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.4

0.3

0.3

0.4

0.7

0.5

0.8

0.4

0.4

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.4

0.4

0.5

0.5

0.7

0.8

0.9

1.0

0.6

0.3

0.4

0.3

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.3

0.4

0.5

0.5

0.4

0.3

0.5

1.3

0.8

0.7

0.5

0.4

0.6

0.6

0.6

0.5

0.4

0.4

0.3

0.3

0.4

0.4

0.4

0.5

0.6

0.7

0.8

1.0

1.1

1.0

1.0

0.5

0.5

0.9

0.4

0.2

0.2

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.3

0.4

0.5

0.7

0.8

0.7

0.6

0.6

1.1

1.7

0.8

0.7

0.7

0.9

0.9

0.8

0.7

0.6

0.5

0.5

0.5

0.5

0.5

0.5

0.6

0.7

0.9

1.0

1.1

1.2

1.3

1.4

1.0

0.9

0.8

0.6

0.4

0.2

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.2

0.3

0.4

0.5

0.6

0.8

0.9

1.0

1.2

1.4

1.3

1.4

1.4

1.4

1.2

1.2

1.1

1.1

0.9

0.8

0.8

0.8

0.8

0.7

0.7

0.7

0.7

0.9

1.1

1.3

1.3

1.4

1.4

1.3

1.3

1.6

1.5

1.0

0.5

0.3

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.4

0.5

0.6

0.8

1.0

1.1

1.3

1.4

1.1

1.4

1.3

1.5

1.4

1.3

1.3

1.3

1.2

1.1

1.2

1.2

1.2

1.1

1.0

1.0

1.0

1.1

1.2

1.4

1.5

1.6

1.5

1.3

1.4

1.4

0.9

0.5

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.4

0.5

0.6

0.8

1.0

1.2

1.4

1.5

1.5

1.6

1.6

1.6

1.5

1.4

1.4

1.6

1.9

1.7

1.7

1.7

1.7

1.6

1.5

1.6

1.5

1.2

1.1

1.3

1.7

1.7

1.7

1.6

1.3

1.3

1.4

0.8

0.4

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.4

0.4

0.6

0.7

1.0

1.2

1.5

1.7

1.8

1.8

1.8

1.8

1.6

1.4

1.4

1.7

2.3

2.4

2.4

2.6

2.7

2.4

2.2

2.2

1.8

1.1

1.0

1.2

1.5

1.9

1.8

1.8

1.6

1.5

1.4

1.2

0.8

0.7

0.5

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.4

0.5

0.6

0.8

1.0

1.3

1.6

1.8

2.0

2.1

2.1

2.0

1.8

1.7

1.5

1.7

2.2

3.1

3.5

2.7

2.6

2.8

3.4

2.4

1.6

1.1

0.9

1.0

1.3

1.7

1.9

1.9

1.8

1.6

1.4

1.2

1.1

0.8

0.6

0.4

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.4

0.5

0.6

0.7

0.9

1.1

1.3

1.6

1.9

2.1

2.1

2.0

1.7

1.6

1.3

1.6

2.1

3.0

4.2

3.2

2.9

3.7

3.4

2.5

1.4

0.9

0.7

0.8

1.1

1.5

1.9

2.1

1.9

1.8

1.5

1.3

1.0

0.9

0.6

0.4

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.2

1.7

2.1

2.3

2.1

1.9

1.7

1.4

1.5

1.8

2.5

3.2

3.6

4.9

3.0

2.9

2.0

1.2

0.7

0.6

0.8

1.0

1.5

2.0

2.3

2.4

1.9

1.6

1.2

0.9

0.8

0.6

0.4

0.3

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.3

0.4

0.4

0.4

0.5

0.5

0.7

0.9

1.3

2.1

2.5

2.6

2.6

2.2

1.9

2.4

2.6

2.8

2.2

1.4

1.0

0.8

0.7

0.6

0.4

0.3

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.4

0.4

0.4

0.5

0.6

0.7

1.1

1.7

2.6

3.6

3.1

2.7

2.5

3.2

3.4

2.7

2.0

1.4

1.0

0.8

0.7

0.6

0.4

0.3

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.4

0.4

0.4

0.5

0.6

0.8

1.2

1.7

2.6

3.0

3.8

2.9

3.1

4.4

3.5

2.6

2.0

1.5

1.1

0.8

0.7

0.5

0.4

0.3

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.3

0.4

0.5

0.5

0.6

0.7

0.9

1.3

1.8

2.8

2.6

3.0

6.1

3.6

3.1

2.8

2.8

2.0

1.6

1.1

0.9

0.7

0.5

0.5

0.3

0.2

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.2

0.3

0.3

0.4

0.4

0.5

0.6

0.7

0.8

1.0

1.3

1.8

2.8

2.7

2.9

4.1

4.3

3.0

2.7

2.8

2.0

1.6

1.2

0.9

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.3

0.4

0.4

0.5

0.6

0.8

0.9

1.0

1.1

1.4

1.8

2.6

3.4

3.7

2.7

2.9

3.9

3.2

2.7

2.1

1.7

1.2

0.9

0.7

0.6

0.5

0.4

0.3

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.4

0.4

0.5

0.6

0.7

0.9

1.1

1.2

1.3

1.5

2.0

2.5

3.1

2.7

2.3

2.9

3.5

3.7

2.8

2.2

1.7

1.2

1.0

0.8

0.6

0.5

0.4

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.4

0.5

0.6

0.7

0.9

1.0

1.2

1.5

1.7

1.8

2.3

2.4

2.0

1.9

1.6

2.2

2.8

3.0

3.1

2.5

1.7

1.3

1.0

0.9

0.7

0.6

0.4

0.2

0.2

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.4

0.6

0.8

0.8

1.0

1.2

1.4

1.6

2.0

2.1

2.1

1.9

1.5

1.2

1.0

0.7

0.9

1.5

2.0

2.3

3.4

4.4

2.4

2.1

1.6

0.8

0.5

0.4

0.9

1.1

1.6

2.1

2.6

2.9

2.4

1.9

1.4

1.2

0.9

0.9

0.6

0.4

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.4

0.5

0.8

0.9

1.0

1.2

1.5

1.7

1.9

2.2

2.0

1.6

1.4

1.0

0.8

0.8

1.1

1.7

2.4

2.9

3.4

3.7

2.8

2.6

1.9

1.0

0.6

0.5

0.6

0.9

1.4

1.9

2.3

2.3

2.2

1.9

1.5

1.2

1.0

0.9

0.6

0.4

0.2

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.3

0.4

0.6

0.8

1.1

1.3

1.4

1.5

1.8

1.9

1.9

1.7

1.3

0.9

0.8

0.9

1.2

2.0

3.0

4.0

2.9

2.8

3.8

3.1

2.2

1.2

0.8

0.6

0.7

1.0

1.4

1.9

2.1

2.0

1.8

1.7

1.5

1.2

0.9

0.6

0.5

0.3

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.4

0.4

0.4

0.7

1.3

1.1

1.4

1.5

1.7

1.7

1.7

1.4

1.1

0.9

1.0

1.4

2.0

2.9

3.0

2.6

2.5

2.9

3.1

2.1

1.5

0.9

0.8

0.9

1.2

1.6

1.8

1.9

1.7

1.5

1.4

1.6

1.0

0.5

0.4

0.4

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.3

0.4

0.5

1.0

1.4

1.2

1.2

1.5

1.6

1.4

1.3

1.1

1.0

1.0

1.5

2.1

2.0

2.1

2.3

2.3

2.1

2.0

2.1

1.5

1.0

0.8

0.9

1.3

1.6

1.6

1.6

1.5

1.5

1.3

1.3

0.6

0.4

0.4

0.3

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.2

0.4

0.9

1.4

1.5

1.4

1.4

1.4

1.4

1.3

1.1

1.0

0.9

1.0

1.2

1.4

1.3

1.4

1.5

1.5

1.4

1.3

1.4

1.2

1.0

0.9

1.0

1.2

1.3

1.5

1.5

1.3

1.2

1.6

1.5

0.9

0.5

0.3

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.2

0.4

0.5

0.7

0.8

0.7

1.2

1.1

1.2

1.1

0.9

0.8

0.8

0.9

0.9

0.8

0.8

0.9

1.0

1.0

0.9

0.8

0.8

0.9

0.9

0.9

0.9

1.0

1.1

1.3

1.3

1.4

1.2

1.0

1.1

0.6

0.5

0.3

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.2

0.2

0.2

0.3

0.8

0.5

0.4

0.7

1.0

1.0

0.9

0.8

0.7

0.7

0.6

0.6

0.5

0.5

0.6

0.6

0.6

0.6

0.5

0.5

0.6

0.7

0.7

0.8

0.8

1.0

1.1

1.1

1.2

0.7

0.5

1.0

0.5

0.3

0.2

0.2

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.2

0.2

0.2

0.3

0.4

0.3

0.4

0.9

0.9

0.8

0.7

0.6

0.5

0.5

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.5

0.6

0.6

0.7

0.8

0.9

1.0

0.8

0.4

0.4

0.4

0.3

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.3

0.4

0.6

0.7

0.7

0.5

0.5

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.4

0.4

0.4

0.5

0.6

0.7

0.8

0.9

0.6

0.4

0.3

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.3

0.4

0.5

0.5

0.5

0.4

0.3

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

0.4

0.5

0.6

0.7

0.6

0.5

0.4

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.3

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.4

0.4

0.4

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1

11
11

1

1

1

1

1

1

1

1

1

1

1

1

1

1 1

1

1

1

1
1

1

1

1

1

1
1

1

1

1

1

1

1

1

1

1

1

SHEET:SCALE:

JOB #:

MAP/LOT:

FILE:DATE:

CH'D BY:

DRN BY:

FIELD WK:

SITELINES

CIVIL ENGINEERS      PLANNERS     LAND SURVEYORS

119 PURINTON ROAD, SUITE A
BRUNSWICK, MAINE 04011

207.725.1200

LIGHTING PLAN

1"=20'

3182-SITE
PERMITTING REVIEW L1

1-888-344-7233
CALL DIG SAFE            UTILITY LOCATION

ISSUED FOR:

Statistics
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CC1/30&43

Schedule

Symbol Label QTY Catalog Number Description Lamp Number 
Lamps

Lumens 
per Lamp LLF Wattage

A 4 LMC-30LU-3K-4 LAREDO LMC, 30 LED, 3000K, TYPE 4, 
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30- NICHIA 3K LEDS 1 4534.533 0.9 70
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PLANT LIST

KEY BOTANICAL NAME COMMON NAME QTY. SIZE

Trees:

PA PRUNUS SARGENTII 'ACOLADE' ACCOLADE CHERRY 2 2"-2.5" CAL.

HV HYDRANGEA PANICULATA 'VANILLA STRAWBERRY' HYDRANGEA 9 2.5'-3.5' #5

HH HEMEROCALLIS 'HAPPY RETURNS' HAPPY RETURNS' DAYLILY 40 1 GAL.

HHL HOSTA 'SUM AND SUBSTANCE' LT. GREEN HOSTA 4 1 GAL.

NW NEPETA 'WALKER'S LOW' WALKERS LOW CATMINT 16 1 GAL.
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Environmental Consultants, Wetland Scientists, Specializing in Federal, State and Local Permitting, Expert Witness 
 

135 River Road • Woolwich, ME 04579 
207-837-2199 •tim@atlanticenviromaine.com 

www.atlanticenviromaine.com 
    

                                                                                           January 23, 2020 
 
 

Mr. Matt Panfil, Director 
Planning & Development 
Town of Brunswick 
85 Union Street 
Brunswick, ME 04011 
 
Re:  Request for Development Review on behalf of Greg and Salli Hinton, 98 Toads Landing, 

Brunswick Maine. 
 
Dear Mr. Panfil, 
 
On behalf of Greg and Salli Hinton, Atlantic Environmental, LLC (AE) is pleased to submit an 
application for Development Review by the Planning Board for the construction of a dock 
consisting of a fixed pier that connects to seasonal ramp and float.  This letter is intended to 
summarize the project and includes request for waivers in accordance with Subsection 5.2.9.M of 
the Town of Brunswick Zoning Ordinance. 
 
Property Description 
Greg and Salli Hinton own property located at 98 Toads Landing and identified as Lot #28 on the 
Town of Brunswick’s Tax Map #36.  The project site is approximately 0.94 acres and is located in 
the Rural Protection 1 (RP1) zoning district and the SPO-RP overlay zone.  The site is currently 
developed with a residential structure and includes a set of access stairs that provides access to 
the Hinton’s shoreline.   
 
Project Description 
The proposed project consists of the construction of a recreational dock that consists of a fixed 
pier and a seasonal ramp and seasonal float.  Specifically, the pier will connect to the existing set 
of access stairs and extend in an easterly direction.  The pier will measure six (6) feet wide by 
sixteen (16) feet long and will be supported with four (4), eight (8) inch by eight (8) inch timber 
pilings that will be pinned to ledge.  The pier will connect to a three (3) foot wide by thirty-six 
(36) foot long seasonal ramp and a ten (10) foot wide by sixteen (16) foot long seasonal float.  
The float will be secured in place with cross chains pinned to ledge.  During the off-season, the 
ramp will be stored on the pier and the float will be hauled off-site and stored at an upland 
location. 



 

 

Request for Waivers 
Given the scale of the project and the limited size of the dock, AE respectfully requests the 
following submission requirements are waived.   

- Fiscal Capacity 
- Medium Intensity Soil Survey  
- Storm water management plan 

 
The Applicant has received approvals from the Maine Department of Environmental Protection 
(MDEP) and the Army Corps of Engineers (ACOE) and copies of those permits are included with 
the attached application materials.  Thank you in advance for your consideration of this 
Application.  If you require any additional information or clarifications, please feel free to contact 
me at 207 - 837 - 2199 or by email at tim@atlanticenviromaine.com. 
 
         Sincerely, 
         Atlantic Environmental LLC. 

      
            
      
      
       Timothy A. Forrester, Owner                
     



 
DEVELOPMENT REVIEW 

APPLICATION 
 

 
1. Development Review application type (refer to Appendix D): 

 
Minor Development Review  
 

Major Development Review: Sketch Plan 
   
Major Development Review: Final Plan 
 
Major Development Review: Streamlined Final Plan 
 

2. Project Name:____________________________________________________ 
 
3. Project Applicant 
    Name:           ________________________________________ 
    Address:       ________________________________________ 
             ________________________________________ 
    Phone Number: ________________________________________ 
    Email:    ________________________________________ 
 
4. Project Owner (if different than applicant) 
    Name:           ________________________________________ 
    Address:       ________________________________________ 
             ________________________________________ 
    Phone Number: ________________________________________ 
    Email:    ________________________________________ 
 
5. Authorized Representative 
    Name:    ________________________________________ 
    Address:  ________________________________________ 
        ________________________________________ 
    Phone Number: ________________________________________ 
    Email:    ________________________________________ 
 
6. List of Design Consultants.  Indicate the registration number, address and phone number, 

email for any additional project engineers, surveyors, architects, landscape architects or 
planners: 

 
  1. ___________________________________________________________ 

 
2. ___________________________________________________________ 
 

  3. ___________________________________________________________ 
 
7. Physical location of property: ________________________________________ 
 
8. Lot Size: _________________________________________________________ 
 
9. Zoning District: ____________________________________________________ 

 
10. Overlay Zoning District(s): ___________________________________________ 

 

 

 

 

Hinton Recreational Dock

1633 SE 39th Terrace
Greg and Salli Hinton

Cape Coral, FL 33094

grhinton@hotmail.com
(561) 531 - 1629

135 River Road

(207) 837 - 2199

Tim Forrester, Atlantic Environmental, LLC

Woolwich, ME 04579

tim@atlanticenviromaine.com

98 Toads Landing

0.94 acres

RP1

SPO - RP

✔

EXHIBIT 1.0: DEVELOPMENT REVIEW APPLICATION

Lisa Vickers

Lisa Vickers
X

Lisa Vickers
X
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11. Indicate the interest of the applicant in the property and abutting property.  For example, is 

the applicant the owner of the property and abutting property?  If not, who owns the 
property subject to this application? 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 

12. Assessor’s Tax Map ____________ Lot Number _________________ of subject property. 
 
13. Brief description of proposed use/subdivision: _____________________________________ 

 
______________________________________________________________________________________ 
 
______________________________________________________________________________________ 
 
14. Describe specific physical improvements to be done: ________________________________ 

 
 ______________________________________________________________________________ 
 
 ______________________________________________________________________________ 
 
 
Owner Signature:  
 
____________________________________________________________________ 
 
 
Applicant Signature (if different):   
 
____________________________________________________________________ 
 
 
DEVELOPMENT REVIEW APPLICATION REQUIREMENTS 
 
The submission requirements contained in Appendix D of the Brunswick Zoning Ordinance 
(attached in checklist format for each application category) shall apply to all Minor 
Development, Major Development, and Streamlined Major Development Review unless a 
waiver is granted.   Proposed development applications shall be submitted to the Director of 
Planning and Development.  
 
For each item listed in Appendix D the applicant shall either submit the requested information 
or request a waiver from the information requirement pursuant to Subsection 5.2.9.M of the 
Zoning Ordinance. 
 
 
 
 
 

36 28

The Applicant, Greg and Salli Hinton, own the property located at 98 Toads Landing. They do not own any abutting 
properties.  

The Applicant proposes to construct a dock consisting of a fixed pier and a seasonal ramp and float.  The pier will connect 
to the existing set of access stairs and will measure 6 feet wide by 16 feet long.  The pier will connect to a 3 foot wide by 
36 foot long ramp and a 10 foot wide by 16 foot long float.  The ramp and float will be in place on a seasonal basis.  

Residential/Recreational

on behalf of Greg and Salli Hinton
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REQUIREMENTS FOR FINAL PLAN, STREAMLINED REVIEW & 
MINOR REVIEW APPLICATION SUBMITTAL 

Please mark box with one of the following: 
“W” (Waiver); “P” (Pending); “X” (Submitted) or “N/A” (Not applicable) 

Fi
na

l P
la
n 

St
re
am

lin
ed

 

M
in
or
 

General 

Application form and fee
Name of development
Existing zoning district and overlay designations
Location map
Names of current owner(s) of subject parcel and abutting parcels
Names of engineer and surveyor; and professional registration numbers of those 
who prepared the plan 
Location of features, natural and artificial, such as water bodies, wetlands, streams, 
important habitats, vegetation, railroads, ditches and buildings 
Documentation of Right, Title and Interest
Drafts of legal documents appropriate to the application, including: deeds, 
easements, conservation easements, deed restrictions or covenants, 
home/property owners association declarations and by‐laws, and such other 
agreements or documents as are necessary to show the manner in which common 
areas will be owned, maintained, and protected 
Draft performance guarantee or conditional agreement

Survey, 
Topography, 
& Existing 
Conditions 

Scale, date, north point, and area
A survey submitted (stamped for final plan submittal) by a professional surveyor 
with a current license by the State of Maine Board of Licensure for Professional 
Surveyors 
Boundaries of all lots and tracts with accurate distances and bearings, locations of 
all permanent monuments property identified as existing or proposed 
Existing easements associated with the development
Location of existing utilities; water, sewer, electrical lines, and profiles of 
underground facilities 

Survey, 
Topography, 
& Existing 
Conditions 

Existing location, size, profile and cross section of sanitary sewers; description, plan 
and location of other means of sewage disposal with evidence of soil suitability 
Topography with contour intervals of not more than two (2) feet
A Medium Intensity Soil Survey, available from the Cumberland County Soil and 
water Conservation District,.  The Planning Board may require a Class A (high 
intensity) Soil Survey, prepared in accordance with the standards of the Maine 
Association of Professional Soil Scientists, if issues of water quality, wetlands or 
other natural constraints are noted. 
Existing locations of sidewalks
A delineation of wetlands, floodplains, important habitats, and other 
environmentally sensitive areas 
Approximate locations of dedicated public open space, areas protected by 
conservation easements and recreation areas 

X -- --
X -- --

--X --
X -- --
X -- --

X -- --

----X

----X

----X

----X

----N/A
----X

----X

----X

----N/A

----X

----X

----N/A

----W

N/A -- --

N/A -- --

X -- --

N/A -- --
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REQUIREMENTS FOR FINAL PLAN, STREAMLINED REVIEW & 

MINOR REVIEW APPLICATION SUBMITTAL 
 

Please mark box with one of the following: 
“W” (Waiver); “P” (Pending); “X” (Submitted) or “N/A” (Not applicable) 

Fi
na

l P
la
n 

St
re
am

lin
ed

 

M
in
or
 

Infrastructure 
‐ Proposed 

Name, location, width of paving and rights‐of‐way, profile, cross‐section 
dimensions, curve radii of existing and proposed streets; profiles of center‐lines of 
proposed streets, at a horizontal scale of one (1) inch = 50 feet and vertical scale of 
one (1) = five (5) feet, with all evaluations referred to in U.S.G.S. datum 

     

Proposed easements associated with the development       
Kind, location, profile and cross‐section of all proposed drainage facilities, both 
within and connections to the proposed development, and a storm‐water 
management plan in accordance with Section  

     

Location of proposed utilities; water, sewer, electrical lines, and profiles of 
underground facilities. Tentative locations of private wells.        

Proposed location, size, profile and cross section of sanitary sewers; description, 
plan and location of other means of sewage disposal with evidence of soil 
suitability 

     

Proposed locations, widths and profiles of sidewalks       
Locations and dimensions of proposed vehicular and bicycle parking areas, 
including proposed shared parking arrangement if applicable.       

Infrastructure 
‐ Proposed 

Grading, erosion control, and landscaping plan; proposed finished grades, slopes, 
swells, and ground cover or other means of stabilization       

Storm water management plan for the proposed project prepared by a 
professional engineer       

The size and proposed location of water supply and sewage disposal systems       
Where a septic system is to be used, evidence of soil suitability       
A statement from the General Manager of the Brunswick Sewer District as to 
conditions under which the Sewer District will provide public sewer and approval of 
the proposed sanitary sewer infrastructure 

     

A statement from the Fire Chief recommending the number, size and location of 
hydrants, available pressure levels, road layout and street and project name, and 
any other fire protection measures to be taken  

     

A statement from the General Manager of the Brunswick and Topsham Water 
District as to conditions under which public water will be provided and approval of 
the proposed water distribution infrastructure 

     

 
Proposed 

Development 
Plan 

Lighting plan showing details of all proposed lighting and the location of that 
lighting in relation to the site        

Reference to special conditions stipulated by the Review Authority       
Proposed ownership and approximate location and dimensions of open spaces for 
conservation and recreation. Dedicated public open specs, areas protected by 
conservation easements, and existing and proposed open spaces or recreation 
areas and potential connectivity to adjoining open space. 

     

When applicable, a table indicating the maximum number of lots permitted based 
upon the applicable dimensional requirements, the number of lots proposed, and 
the number of lots permitted to be further subdivided. 

     

Building envelopes showing acceptable locations for principal and accessory 
structures, setbacks and impervious coverage       

N/A -- --

N/A -- --
N/A -- --

N/A -- --

N/A -- --

N/A -- --

N/A -- --

N/A -- --

X -- --

W -- --

N/A -- --
N/A -- --

N/A -- --

N/A -- --

N/A -- --

N/A -- --

N/A -- --

N/A -- --
N/A -- --

N/A -- --

X -- --
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REQUIREMENTS FOR FINAL PLAN, STREAMLINED REVIEW & 
MINOR REVIEW APPLICATION SUBMITTAL 

Please mark box with one of the following: 
“W” (Waiver); “P” (Pending); “X” (Submitted) or “N/A” (Not applicable) 

Fi
na

l P
la
n 

St
re
am

lin
ed

 

M
in
or
 

Proposed 
Development 

Plan 

Disclosure of any required permits  or, if a permit has already been granted, a copy 
of that permit  
A statement from the General Manager of the Brunswick and Topsham Water 
District regarding the proposed development if located within an Aquifer 
Protection Zone 
A plan of all new construction, expansion and/or redevelopment of existing 
facilities, including type, size, footprint, floor layout, setback, elevation of first floor 
slab, storage and loading areas 
An elevation view of all sides of each building proposed indicating height, color, 
bulk, surface treatment, signage and other features as may be required by specific 
design standards 
A circulation plan describing all pedestrian and vehicle traffic flow on surrounding 
road systems 
A site landscaping plan indicating grade change, vegetation to be preserved, new 
plantings used to stabilize areas of cut and fill, screening, the size, locations and 
purpose and type of vegetation  
Number of lots if a subdivision
A plan showing all ten (10) inch caliper trees to be removed as a result of the 
development proposal 
All applicable materials necessary for the Review Authority to review the proposal 
in accordance with the criteria of Chapter 5. 
Any additional studies required by the Review Authority

X -- --

N/A -- --

X -- --

X -- --

N/A -- --

N/A -- --

N/A -- --

N/A -- --

X -- --

N/A -- --
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Parcel Number: 
CAMA Number:  
Property Address:

36-18
36-18 
7 MEMORY LN

Mailing Address: RAVENSCROFT, RYAN & MONGELL, 
COURTNEY L  
20 SEAGRASS FARM RD 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

36-20D
36-20D 
0 TOADS LANDING

Mailing Address: PARENT, NORMAN C TRUSTEE OF  
8 WENTWORTH LN 
BAILEY ISLAND, ME 04003

Parcel Number: 
CAMA Number:  
Property Address:

36-24
36-24 
86 TOADS LANDING

Mailing Address: FONTAINE, KERRI MICHELLE & JOHN 
JAMES JT  
86 TOADS LANDING 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

36-24A
36-24A 
91 TOADS LANDING

Mailing Address: WHEELER, KIM M & SCOTT D JT  
91 TOADS LANDING 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

36-25
36-25 
90 TOADS LANDING

Mailing Address: LAURENDEAU, MARLENE  
92 TOADS LANDING 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

36-27
36-27 
94 TOADS LANDING

Mailing Address: MCKENNEY, DAVID B & THERESA M  
100 NORTHAMPTON ST 
HOLYOKE, MA 01040

Parcel Number: 
CAMA Number:  
Property Address:

36-35
36-35 
0  BUTTERMILK COVE

Mailing Address: COFFIN, BARBARA H  
46 CLUF BAY RD 
BRUNSWICK, ME 04011

Abutters:

Parcel Number: 
CAMA Number:  
Property Address:

36-28
36-28
98 TOADS LANDING

Mailing Address: HINTON,  GREGORY R & SALLI P JT 
1633 SE 39TH TERRACE  
CAPE CORAL, FL 33094

Subject Property:

Abutters List Report - Brunswick, ME

11/8/2019
www.cai-tech.com

Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 
are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 1

200 foot Abutters List Report
Brunswick, ME
November 08, 2019
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EXHIBIT 2.0: EVIDENCE OF TITLE, RIGHT, OR INTEREST
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EXHIBIT	3.0:	LOCATION	MAP	
 
Greg	and	Salli	Hinton,	98	Toads	Landing,	Brunswick,	Maine	

	
Directions:	 	 From	Cook’s	 Corner	 in	Brunswick,	 turn	 right	 on	Route	 24	 and	 travel	 for	 approximately	 3.0	miles.		
Turn	right	onto	Prince’s	Point	Road	and	travel	for	approximately	0.5	miles.	Turn	left	on	Toads	Landing	and	travel	
for	approximately	0.5	miles.		#98	is	located	on	the	right.	

 

Project	
Loca+on

Maine	Atlas	&	Gaze. eer
Map	6	(Sec5on	D-3)

43.858355
-69.918097

5/14/2019 Hinton	Site	Loca5on
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EXHIBIT	4.0:	PHOTOGRAPHS	

	

	

The	 following	photographs	are	taken	 from	the	site	of	the	project	and	represent	the	proposed	 location	of	
the	dock	located	at	98	Toads	Landing	in	the	Town	of	Brunswick,	ME.			

	
Photograph	 One.	 	 Aerial	 View	 of	 Project	 Site.	 	 Red	 arrow	 indicates	 approximate	 location	 of	 project.	

Source:	Google	Maps.	Date:	Unknown.	

	
Photograph	 Two.	 Facing	 westerly	 –	 view	 of	 existing	 set	 of	 access	 stairs	 and	 view	 of	 upper	 intertidal.		

Photographer:	Tim	Forrester,	Atlantic	Environmental,	LLC	Date:	May	6,	2019.	
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Photograph	 Three.	 Facing	 southerly	 –	 view	 of	 intertidal	 area	 showing	 rockweed	 covered	 ledge.		

Photographer:	Tim	Forrester,	Atlantic	Environmental,	LLC	Date:	May	6,	2019.	

	
Photograph	 Four.	 	 Facing	 	 northerly	 –	 additional	 view	 of	 rockweed	 covered	 ledge.	 Photographer:	 Tim	

Forrester,	Atlantic	Environmental,	LLC	Date:	May	6,	2019.	
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Photograph	Five.	 	 Facing	easterly	–	view	of	 lower	 intertidal	–	 float	will	 land	beyond	rockweed	covered	

ledge.	Photographer:	Tim	Forrester,	Atlantic	Environmental,	LLC	Date:	May	6,	2019.	

	

	

- Page 18 -



N
/F

 H
IN

TO
N

TA
X

 M
A

P 
#3

6,
 L

O
T 

#2
8

TOADS LANDING

B
U

TT
E

R
M

IL
K

C
O

V
E

+/
- 4

0.
0'

+/
- 2

50
.0

'

H
AT

M
H

W

M
LW

6'
 X

 1
6'

 P
IE

R

3'
 X

 3
6 

R
A

M
P

10
' X

 1
6'

 F
LO

AT
W

IT
H

 C
R

O
S

S
 C

H
A

IN
S

N
/F

 M
C

K
E

E
N

E
Y

TA
X

 M
A

P 
#3

6,
 L

O
T 

#2
7

TA
X

 M
A

P 
#3

6,
 L

O
T 

#1
8

E
X

IS
TI

N
G

2'
 X

 1
6'

 A
C

C
E

S
S

S
TA

IR
S

ROCKWEED
COVERED LEDGE

A
P

P
R

O
X

IM
AT

E
R

IP
A

R
IA

N
 L

IN
E

A
P

P
R

O
X

IM
AT

E
R

IP
A

R
IA

N
 L

IN
E

A
P

P
R

O
X

IM
AT

E
P

R
O

P
E

R
TY

 L
IN

E

A
P

P
R

O
X

IM
AT

E
P

R
O

P
E

R
TY

 L
IN

E

N
/F

 J
 C

 L
A

N
D

 T
R

U
S

T
TA

X
 M

A
P 

#3
6,

 L
O

T 
#2

0 
D

(2
07

) 8
37

-2
19

9
13

5 
R

iv
er

 R
oa

d,
 W

oo
lw

ic
h,

 M
E

 0
45

79
E

nv
ir

on
m

en
ta

l C
on

su
lta

nt
s

Pr
oj

ec
t:

 1 of 2

Sh
ee

t
D

at
e:

D
ra

ft
ed

 B
y:

L
C

V
tim

@
at

la
nt

ic
en

vi
ro

m
ai

ne
.c

om

AT
L

A
N

T
IC

 E
N

V
IR

O
N

M
E

N
TA

L 
L

L
C

.
R

ev
is

ed
:

A E
H

in
to

n,
 B

ru
ns

w
ic

k

5/
14

/2
01

9
Pl

an
 V

ie
w

 o
f t

he
 p

ro
po

se
d 

Pi
er

, R
am

p 
an

d 
Fl

oa
t f

or
 G

re
g 

an
d 

Sa
lli

 H
in

to
n

lo
ca

te
d 

at
 9

8 
To

ad
s L

an
di

ng
 in

 B
ru

ns
w

ic
k,

 M
ai

ne
.

N

EXHIBIT	5.0:	PROJECT	PLANS

- Page 19 -



P
IE

R
 (6

'x
16

')

R
A

M
P 

(3
'x

36
')

FL
O

AT
 (1

0'
x1

6'
)

E
X

IS
TI

N
G

 S
TA

IR
S

 (2
'x

16
')

H
AT

M
H

W

M
LW

R
O

C
K

W
E

E
D

 C
O

V
E

R
E

D
LE

D
G

E

U
P

LA
N

D

LE
D

G
E

E
X

IS
TI

N
G

 S
TA

IR
S

 (2
'x

16
')

P
IE

R
 (6

'x
16

')
R

A
M

P
(3

'x
36

')
FL

O
AT

 (1
0'

x1
6'

)

U
P

LA
N

D
LE

D
G

E
R

O
C

K
W

E
E

D
 C

O
V

E
R

E
D

LE
D

G
E

8"
 x

 8
" P

IL
IN

G

8"
 x

 8
" P

IL
IN

G

G
A

LL
O

W
S

 F
R

A
M

E

+/
- 1

.6
'

(2
07

) 8
37

-2
19

9
13

5 
R

iv
er

 R
oa

d,
 W

oo
lw

ic
h,

 M
E

 0
45

79
E

nv
ir

on
m

en
ta

l C
on

su
lta

nt
s

Pr
oj

ec
t:

2 of 2

Sh
ee

t
D

at
e:

D
ra

ft
ed

 B
y:

TA
F/

L
C

V
tim

@
at

la
nt

ic
en

vi
ro

m
ai

ne
.c

om

AT
L

A
N

T
IC

 E
N

V
IR

O
N

M
E

N
TA

L 
L

L
C

.
R

ev
is

ed
:

A E
H

in
to

n,
 B

ru
ns

w
ic

k

5/
10

/2
01

9
Pl

an
 V

ie
w

 a
nd

 C
ro

ss
 S

ec
tio

n 
V

ie
w

 o
f t

he
 P

ro
po

se
d 

Pi
er

, R
am

p 
an

d 
Fl

oa
t f

or
G

re
g 

an
d 

Sa
lli

 H
in

to
n 

lo
ca

te
d 

at
 9

8 
To

ad
s L

an
di

ng
 in

 B
ru

ns
w

ic
k,

 M
ai

ne
.

N
O

TE
S

:
1)

A
LL

 P
T 

LU
M

B
E

R
 W

IL
L 

B
E

 C
U

R
E

D
 IN

TH
E

 U
P

LA
N

D
 F

O
R

 2
1 

D
AY

S
 P

R
IO

R
TO

 IN
S

TA
LL

.
2)

R
A

M
P 

A
N

D
 F

LO
AT

 W
IL

L 
B

E
 S

TO
R

E
D

IN
 U

P
LA

N
D

 D
U

R
IN

G
 T

H
E

O
FF

-S
E

A
S

O
N

.
3)

FL
O

AT
 W

IL
L 

B
E

 S
E

C
U

R
E

D
 IN

 P
LA

C
E

W
IT

H
 C

H
A

IN
S

.

- Page 20 -



EXHIBIT	6.0:	CONSTRUCTION	PLAN	
 

 
 

The	pier	will	be	supported	with	pilings	pinned	to	ledge	as	described	in	Exhibit	1.0.		Any	

CCA-treated	lumber	used	for	the	construction	of	the	pier	will	be	cured	on	dry	land	for	21	days	

prior	 to	 the	 start	of	construction.	 	The	 ramp	and	 float	will	be	constructed	off-site	and	 set	 in	

place	once	the	pier	is	constructed.	

	 All	materials	will	be	transported	to	the	site	from	the	upland	and	construction	access	will	

take	place	from	the	adjacent	upland.		It	is	not	anticipated	that	measureable	soil	disturbance	will	

occur	as	a	result	of	the	construction	of	the	pier	given	the	ledge	in	the	area.		The	construction	of	

the	dock	should	take	approximately	one	(1)	to	two	(2)	weeks.	
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EXHIBIT	7.0:	EROSION	CONTROL	PLAN	
 

 
 

The	construction	of	the	dock	 involves	minimal	excavation	and/or	earth	moving	and	all	

work	will	be	conducted	at	low	tide.		Given	that	minimal	sedimentation,	if	any,	will	occur	for	the	

construction	of	the	proposed	structures,	no	formal	measures	are	proposed	to	control	erosion	

or	sedimentation.			

	

	

- Page 22 -



REVIEW	STANDARDS	–	TOWN	OF	BRUNSWICK	ZONING	ORDINANCE	
 

 
 

CHAPTER	 2	 (14)	 –	 STRUCTURES	 AND	 OTHER	 ACTIVITIES	 EXTENDING	 OVER	 OR	 BELOW	 A	
WATER	BODY	OR	WITHIN	A	WETLAND	OR	SHORELINE	STABILIZATION	AREA.			
	
2.14.A	No	more	than	one	(1)	pier,	dock,	wharf,	or	similar	structure	extending	over	or	located	
below	 the	 normal	 high-water	 line	 of	 a	 water	 body,	 or	 within	 a	 wetland	 or	 shoreline	
stabilization	area	 is	permitted	on	a	single	 lot;	excepting	on	single	 lots	having	a	 lot	width	at	
least	twice	the	required	lot	width	of	the	base	zoning	district	and	at	least	twice	the	minimum	
shorefrontage	as	specified	in	Table	4.2.5.F(1),	a	second	structure	may	be	permitted	and	may	
remain	as	long	as	the	lot	is	not	further	divided.					
The	Applicant	proposes	to	construct	one	dock	on	their	property.		
	
2.14.B	 Access	 from	 shore	 shall	 be	 developed	 on	 soils	 appropriate	 for	 such	 use	 and	
constructed	so	as	to	control	erosion.		
The	proposed	structures	will	begin	 in	the	upland	and	extend	over	 ledge.	 	No	 large	machinery	
will	operate	 in	the	coastal	wetland.	 	The	project	does	not	 involve	excavation	or	earth	moving.		
The	Applicant	does	not	anticipate	any	adverse	causes	of	erosion	or	sediment.		
	
2.14.C	The	location	shall	not	interfere	with	existing	developed	or	natural	beach	areas.		
The	proposed	location	is	not	located	over	a	developed	or	natural	beach	area.	
	
2.14.D	The	structure	or	activity	shall	be	located	so	as	to	minimize	adverse	effects	on	fisheries	
as	determined	by	the	Marine	Resource	Officer	or	designee.		
The	proposed	dock	has	been	positioned	to	provide	reasonable	tidal	access	and	will	be	located	
over	exposed	ledge	and	rockweed	covered	ledge.		According	to	the	Significant	Wildlife	Habitat	
(SWH)	maps	of	 the	DEP,	 the	project	 is	 not	 located	within	 a	mapped	 SWH.	 	 In	 addition,	 the	
proposed	dock	was	reviewed	by	the	Department	of	Inland	Fisheries	and	Wildlife	(MDIFW)	and	
the	 Department	 of	 Marine	 Resources	 (DMR)	 during	 the	 Department	 of	 Environmental	
Protection	 (MDEP)	 review	process.	 	The	dock	was	also	 reviewed	by	 the	US	Fish	and	Wildlife	
Service	(USFWS),	National	Marine	Fisheries	Service	(NMFS),	and	the	Environmental	Protection	
Agency	 (EPA)	 during	 the	Army	Corps	 of	 Engineers	 (ACOE)	 process.	 	 	 These	 agencies	 did	 not	
identify	any	adverse	effects	to	these	resources	as	a	result	of	the	proposed	modifications.	
	
2.14.E	The	structure	or	activity	shall	be	no	larger	in	dimension	than	necessary	to	carry	on	the	
activity	and	be	consistent	with	the	surrounding	character	and	uses	of	the	area.	A	temporary	
pier,	dock,	or	wharf	shall	not	be	wider	than	six	(6)	feet	for	noncommercial	uses.		
The	Applicant	is	proposing	a	dock	that	is	consistent	with	existing	docks	that	are	located	within	
the	surrounding	area	and	will	provide	all-tide	recreational	access	to	coastal	waters.		There	are	
recreational	docks	of	similar	size	and	design	to	the	south	and	north	of	the	proposed	dock.	
	
2.14.F	No	 new	 structure	 shall	 be	 built	 on,	 over,	 or	 abutting	 a	 pier,	 wharf,	 dock,	 or	 other	
structure	extending	beyond	the	normal	high-water	line	of	a	water	body	or	within	a	wetland	
or	shoreline	stabilization	area	unless	the	structure	requires	direct	access	to	the	water	body	or	
wetland	or	shoreline	stabilization	area	as	an	operational	necessity.		

EXHIBIT	8.0
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The	Applicant	does	not	propose	to	construct	a	new	structure	on,	over,	or	abutting	the	proposed	
dock.		
	
2.14.G	New	permanent	piers	and	docks	on	non-tidal	waters	shall	not	be	permitted	unless	it	is	
clearly	demonstrated	to	the	Code	Enforcement	Officer	 that	a	 temporary	pier	or	dock	 is	not	
feasible,	 and	 a	 permit	 has	 been	 obtained	 from	 the	 Maine	 Department	 of	 Environmental	
Protection	 pursuant	 to	 the	 Natural	 Resources	 Protection	 Act,	 Title	 38	 M.R.S.,	 §	 480-C,	 as	
amended.		
The	proposed	dock	is	located	on	tidal	waters.		
	
2.14.H	A	structure	constructed	on	a	float	 is	prohibited	unless	 it	 is	designed	to	function	as	a	
watercraft	 and	 is	 registered	 as	 such	 with	 the	 Maine	 Department	 of	 Inland	 Fisheries	 and	
Wildlife.			
The	Applicant	does	not	propose	to	construct	a	structure	on	a	float.	
	
2.14.I	No	existing	structures	built	on,	over,	or	abutting	a	pier,	dock,	wharf,	or	other	structure	
extending	 beyond	 the	 normal	 high-water	 line	 of	 water	 body	 or	 within	 a	 wetland	 shall	 be	
converted	to	residential	dwelling	units.		
The	Applicant	does	not	propose	 to	 convert	 any	 existing	 structures	on,	over,	or	 abutting	 the	
proposed	dock	to	a	residential	dwelling	unit.	
	
2.14.J	Structures	built	on,	over,	or	abutting	a	pier,	wharf,	dock,	or	other	structure	extending	
beyond	 the	 normal	 high-water	 line	 of	 a	 water	 body	 or	 within	 a	 wetland	 or	 shoreline	
stabilization	 area	 shall	 not	 exceed	 20	 feet	 in	 height	 above	 the	 pier,	 wharf,	 dock,	 or	 other	
structure.		
The	Applicant	does	not	proposes	 to	construct	 a	structure	on,	over,	or	abutting	 the	proposed	
dock.			
	
2.14.K	 Commercial	 marine	 activities	 and	 piers,	 docks,	 wharves,	 breakwaters,	 causeways,	
marinas,	 bridges,	 and	 other	 structures	 projecting	 into	 water	 bodies	 shall	 conform	 to	 the	
supplementary	use	standards	in	Subsection	3.4.1.S.	
The	proposed	dock	 is	for	recreational	use	only	and	will	not	be	utilized	for	commercial	marine	
activities.	
	
2.14.L	Vegetation	may	 be	 removed	 in	 excess	 of	 the	 standards	 in	 Subsection	 2.3.3.C.(11)	 in	
order	 to	 stabilize	 an	 eroding	 shoreline,	 provided	 that	 prior	 to	 such	 removal,	 the	 proposed	
activity	 is	 reviewed	 onsite	 and	 approved	 by	 the	 Code	 Enforcement	 Officer.		Construction	
equipment	 shall	 access	 the	 shoreline	 by	 barge	 when	 feasible,	 as	 determined	 by	 the	 Code	
Enforcement	Officer.		

i.	When	necessary,	the	removal	of	trees	and	other	vegetation	to	allow	for	construction	
equipment	access	to	the	stabilization	site	by	land	shall	be	limited	to	no	more	than	12	feet	in	
width.		Upon	 completion	 of	 the	 stabilization	 activity,	 the	 area	 cleared	 for	 construction	

- Page 24 -



 
 
 

equipment	 access	 shall	 be	 restored	with	 native	 trees	 and	 other	 vegetation,	 in	 accordance	
with	a	plan	submitted	to	and	approved	by	the	Code	Enforcement	Officer.		

ii.	Revegetation	shall	be	completed	in	accordance	with	Subsection	2.3.3.C	(10).		
The	Applicant	is	not	proposing	to	remove	vegetation	to	stabilize	an	eroding	shoreline.	
	
2.14.M	A	deck	over	a	river	may	be	exempt	from	the	125	foot	shoreland	setback	requirement	
for	 new	 construction	 if	 the	 new	 construction	 is	 part	 of	 a	 downtown	 revitalization	 project,	
defined	in	a	project	plan	and	approved	by	Town	Council.		This	may	include	the	revitalization	
of	 structures	 formerly	 used	 as	 mills	 that	 do	 not	 currently	 meet	 the	 structure	 setback	
requirements,	if	the	proposed	deck	complies	with	the	following:		

i.	The	total	deck	area	attached	to	the	structure	does	not	exceed	700	square	feet;		
ii.	The	deck	is	cantilevered	over	a	river	segment	that	is	located	within	the	boundaries	

of	the	downtown	revitalization	project	area;		
iii.	 The	 deck	 is	 attached	 or	 accessory	 to	 a	 permitted	 commercial	 use	 in	 a	 structure	

constructed	 prior	 to	 1971	 and	 is	 located	 within	 the	 boundaries	 of	 the	 downtown	
revitalization	project	area;		

iv.	 The	 deck	 construction	 complies	 with	 all	 other	 applicable	 standards,	 with	 the	
exception	of	shoreland	setback	requirements	contained	in	Subsection	2.3.3.(C);	and		

v.	 The	 deck	 construction	 complies	 with	 all	 other	 local,	 State	 and	 Federal	 laws	 and	
regulations.	
The	Applicant	does	not	propose	to	construct	a	deck.	
	
	
Chapter	4:	Property	Development	Standards	
4.2	DIMENSIONAL	AND	DENSITY	STANDARDS	
The	proposed	dock	will	meet	the	dimensional	and	density	standards	of	Table	4.2.4.	
	
4.3	NATURAL	AND	HISTORIC	AREAS	
The	proposed	project	 is	a	water	dependent	use	and,	as	such,	 it	 is	unavoidable	 to	 located	the	
proposed	dock	within	the	coastal	wetland.		All	CCA-treated	lumber	will	be	cured	in	the	upland	
for	21	days	prior	to	construction	to	minimize	potential	water	pollution.	MDIFW	did	not	identify	
any	concerns	with	the	proposed	project	during	the	review	process.				
	
The	 area	 is	mapped	 in	 steep	 slopes;	 however,	 given	 the	 recent	 ordinance	 change	 regarding	
water	dependent	structures	and	steep	slopes	and	that	the	proposed	dock	is	sited	at	the	base	of	
the	bank,	the	impact	of	development	on	such	slopes	has	been	minimized.	
	
The	proposed	pilings	 for	the	pier	will	be	pinned	to	 ledge	and	the	Applicant	does	not	propose	
any	excavation	or	earth-moving.	 	 In	addition,	the	Applicant	will	ensure	the	site	 is	stabilized	at	
the	 completion	of	 construction	 in	 accordance	with	 the	Maine	Department	of	 Environmental	
Protection’s	Best	Management	Practices.	
	
The	dock	does	not	propose	to	impact	the	quality	or	quantity	of	groundwater.	
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The	proposed	dock	has	received	approval	from	the	MDEP	and	ACOE.		During	the	review	process	
of	these	agencies,	 it	was	determined	the	Applicant	has	avoided	and	minimized	 impacts	to	the	
coastal	wetland	to	the	greatest	extent	practicable.		In	addition,	it	was	determined	there	would	
not	be	an	adverse	effect	on	the	water	quality	or	functions	and	values	of	the	coastal	wetland.	
	
The	project	was	reviewed	by	the	Maine	Historic	Preservation	Commission	(MHPC)	and	the	five	
tribes.	 	 These	 entities	 did	 not	 identify	 concerns	 with	 the	 proposed	 project	 and	 historical	
resources.			
	
4.4	FLOOD	HAZARD	AREAS	
The	proposed	project	is	located	within	a	Special	Flood	Hazard	area.		The	Applicant	will	submit	a	
Floodplain	Development	permit	application	that	complies	with	Subsection	2.3.4.	
	
4.5.1.	SEWAGE	DISPOSAL	
The	Applicant	does	not	propose	sewage	disposal	as	part	of	the	project.	
	
4.5.2	WATER	SUPPLY	AND	QUALITY	
The	Applicant	does	not	propose	to	modify	the	existing	water	supply	and/or	quality	as	part	of	
the	project.	
	
4.5.3.	SOLID	WASTE	DISPOSAL	
The	proposed	project	will	not	increase	solid	waste.	
	
4.5.4	STORMWATER	MANAGEMENT	
The	Applicant	will	take	appropriate	measures	to	ensure	the	site	is	stabilized	at	the	completion	
of	construction.		No	formal	stormwater	management	structures	are	proposed.	
	
4.6	LANDSCAPING	REQUIREMENTS	
The	proposed	dock	is	located	over	ledge.	No	formal	landscaping	is	proposed.	
	
4.7.	RESIDENTIAL	RECREATION	REQUIREMENTS	
The	 proposed	 project	 does	 not	 involve	 the	 construction	 of	 a	 dwelling	 unit.	 	 Therefore,	 no	
impact	fee	or	reserved	land	is	proposed.	
	
4.8	CIRCULATION	AND	ACCESS	
The	 proposed	 project	 will	 not	 increase	 traffic	 and	 does	 not	 propose	 to	 modify	 the	 existing	
access.		There	are	no	public	rights	of	access	to	the	shoreline	at	the	project	site.	
	
4.9	PARKING	AND	LOADING	
The	proposed	dock	does	not	propose	additional	parking	areas.	
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4.10	LIGHTING	
The	proposed	dock	does	not	propose	lighting.	
	
4.11	ARCHITECTURAL	COMPATIBILITY	
The	proposed	dock	 is	consistent	with	marine	construction	standards.	 	The	fixed	pier	and	float	
will	be	constructed	with	pressure	treated	and	cedar	 lumber	and	the	ramp	will	be	constructed	
with	aluminum.	 	This	 is	consists	with	 the	size	and	design	of	existing	structures	 in	 the	project	
vicinity	in	the	marine	environment.	
	
4.12	NEIGHBORHOOD	PROTECTION	STANDARDS	
As	stated,	the	design	is	consistent	with	neighboring	structures.	
	
4.13	SIGNS	
The	project	does	not	propose	any	signs	
	
4.14	PERFORMANCE	STANDARDS	
The	Applicant	proposes	to	comply	with	the	performance	standards	outlined	in	this	section.	
	
4.15	SITE	FEATURE	MAINTENANCE	
The	project	does	not	involve	site	features	such	as	landscaping,	signs,	parking	areas,	or	outdoor	
lighting.	
	
4.16	FINANCIAL	AND	TECHNICAL	CAPACITY	
The	 Applicant	 has	 the	 financial	 capacity	 to	 construct	 the	 proposed	 dock.	 The	 dock	 will	 be	
constructed	by	Waddle	Docks	based	in	Harpswell,	Maine.	
	
5.1.6.B	PERFORMANCE	GUARANTEE	
No	public	infrastructure	is	proposed;	therefore,	no	performance	guarantee	is	anticipated	to	be	
required.	
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STATE OF MAINE 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
17 STATE HOUSE STATION AUGUSTA, MAINE 04333-0017 

 
DEPARTMENT ORDER 

 

 

IN THE MATTER OF 
 
 
GREG and SALLI HINTON ) NATURAL RESOURCES PROTECTION ACT 
Brunswick, Cumberland County ) COASTAL WETLAND ALTERATION 
RESIDENTIAL PIER SYSTEM ) WATER QUALITY CERTIFICATION 
L-28323-4P-A-N  (approval) ) FINDINGS OF FACT AND ORDER 
 

 
Pursuant to the provisions of 38 M.R.S. §§ 480-A–480-JJ, Section 401 of the Federal Water 
Pollution Control Act (33 U.S.C. § 1341), and Chapters 310 and 315 of Department rules, the 
Department of Environmental Protection has considered the application of GREG and SALLI 
HINTON with the supportive data and other related materials on file and FINDS THE 
FOLLOWING FACTS: 
 
1. PROJECT DESCRIPTION: 
 

A. Summary:  The applicants propose to construct a pier system to include a pile-
supported permanent pier with an associated seasonal ramp and float.  The proposed 
permanent pier will be affixed to, and lead from, an existing two-foot wide by 16-foot 
long set of access stairs which leads to the resource, will measure six feet wide by 16 feet 
long, and will be supported by four pilings.  The proposed system also includes a three-
foot wide by 36-foot long seasonal ramp and a 10-foot wide by 16-foot long seasonal 
float.  The proposed project can be seen on plan titled “Plan View,” prepared by Atlantic 
Environmental, LLC and dated May 14, 2019.  The project site is located off Toads 
Landing in the Town of Brunswick. 
 
B. Current Use of the Site:  The site of the proposed project is located on a 0.94-acre 
parcel of land and contains an existing residence in an upland location and an existing set 
of access stairs.  The project site is identified as Lot #28 on Map #36 on the Town of 
Brunswick’s tax maps. 
 

2. EXISTING SCENIC, AESTHETIC, RECREATIONAL OR NAVIGATIONAL USES: 
 
The Natural Resources Protection Act (NRPA), in 38 M.R.S. §480-D(1), requires the 
applicant to demonstrate that the proposed project will not unreasonably interfere with 
existing scenic, aesthetic, recreational and navigational uses.  

 
In accordance with Chapter 315, Assessing and Mitigating Impacts to Scenic and 

Aesthetic Uses (06-096 C.M.R. ch. 315, effective June 29, 2003), the applicants 
submitted a copy of the Department's Visual Evaluation Field Survey Checklist as 
Appendix A to the application along with a description of the property and the proposed 
project.  The applicants also submitted several photographs of the proposed project site 
and surroundings.  Department staff visited the project site on July 1, 2019.  
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The proposed project is located in Buttermilk Cove, which is a scenic resource visited by 
the general public, in part, for the use, observation, enjoyment and appreciation of its 
natural and cultural visual qualities.  Nearby properties contain similar residential 
structures and pier systems.  The proposed project will be constructed with similar 
dimensions and features as surrounding pier systems.  The applicants do not propose to 
remove vegetation along the shoreline to construct the project.   
 
The Department staff utilized the Department’s Visual Impact Assessment Matrix in its 
evaluation of the proposed project and the Matrix showed an acceptable potential visual 
impact rating for the proposed project.  Based on the information submitted in the 
application, the visual impact rating and the site visit, the Department determined that the 
location and scale of the proposed activity is compatible with the existing visual quality 
and landscape characteristics found within the viewshed of the scenic resource in the 
project area.   
 
The Department finds that the proposed activity will not unreasonably interfere with 
existing scenic, aesthetic, recreational or navigational uses of the coastal wetland. 

 
3. SOIL EROSION: 
 

The NRPA, in 38 M.R.S. §480-D(2), requires the applicant to demonstrate that the 
proposed project will not cause unreasonable erosion of soil or sediment nor 
unreasonably inhibit the natural transfer of soil from the terrestrial to the marine or 
freshwater environment. 
  
The proposed pier will be constructed from the applicants’ property.  Pilings for the 
proposed pier will be pinned to ledge.  The proposed ramp and float will be constructed 
at an off-site location and towed to the project site for installation.  Based upon these 
construction methods, the applicants anticipate that soil disturbance associated with 
project construction will be minimal. 
 
The Department finds that the activity will not cause unreasonable erosion of soil or 
sediment nor unreasonably inhibit the natural transfer of soil from the terrestrial to the 
marine or freshwater environment. 

 
4. HABITAT CONSIDERATIONS:  
 

The NRPA, in 38 M.R.S. §480-D(3), requires the applicant to demonstrate that the 
proposed project will not unreasonably harm significant wildlife habitat, freshwater 
wetland plant habitat, threatened or endangered plant habitat, aquatic or adjacent upland 
habitat, travel corridor, freshwater, estuarine or marine fisheries or other aquatic life.  

 
The intertidal substrate at the proposed project site consists of ledge and mixed coarse 
and fine sediment.  The shoreline is a vegetated, steep slope and contains an existing set 
of stairs that provides access to the upper intertidal area. 
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According to the Department’s Geographic Information System (GIS) database, there are 
no mapped Essential or Significant Wildlife Habitats located at the site.   
 
The Department finds that the activity will not unreasonably harm any significant wildlife 
habitat, freshwater wetland plant habitat, threatened or endangered plant habitat, aquatic 
or adjacent upland habitat, travel corridor, freshwater, estuarine or marine fisheries or 
other aquatic life. 

 
5. WATER QUALITY CONSIDERATIONS:  
 

The applicants propose to use lumber treated with chromated copper arsenate (CCA) to 
construct the proposed project.  To protect water quality, all CCA-treated lumber must be 
cured on dry land in a manner that exposes all surfaces to the air for 21 days prior to the 
start of construction.   
 
Provided that CCA-treated lumber is cured as described above, the Department finds that 
the proposed project will not violate any state water quality law, including those 
governing the classification of the State’s waters. 

 
6. WETLANDS AND WATERBODIES PROTECTION RULES: 
 

In order to construct the proposed project, the applicants propose to directly alter 
approximately four square feet of coastal wetland as a result of pile installation to support 
the pier.  The proposed pier system will indirectly alter 330 square feet of coastal wetland 
as a result of shading over the resource. 
 
The Wetlands and Waterbodies Protection Rules, 06-096 C.M.R. ch. 310 (last amended 
January 26, 2009), interpret and elaborate on the Natural Resources Protection Act 
(NRPA) criteria for obtaining a permit.  The rules guide the Department in its 
determination of whether a project’s impacts would be unreasonable.  A proposed project 
would generally be found to be unreasonable if it would cause a loss in wetland area, 
functions and values and there is a practicable alternative to the project that would be less 
damaging to the environment.  Each application for a NRPA permit that involves a 
coastal wetland alteration must provide an analysis of alternatives in order to demonstrate 
that a practicable alternative does not exist. 
 
A. Avoidance.  An applicant must submit an analysis of whether there is a 
practicable alternative to the project that would be less damaging to the environment and 
this analysis is considered by the Department in its assessment of the reasonableness of 
any impacts.  The applicants submitted an alternatives analysis for the proposed project 
completed by Atlantic Environmental, LLC and dated May 14, 2019.  The purpose of the 
proposed project is to provide the applicants with all-tide recreational access to the 
resource.  As alternative options to the proposed project, the applicant considered the use 
of the nearest public boat ramp and marina located in the Towns of Brunswick and 
Harpswell, which are approximately 1.2 miles and 2.6 miles, respectively, from the 



 
L-28323-4P-A-N  4 of 7 
 

project site.  The applicants determined that these facilities do not meet their needs as the 
facilities are consistently congested with boat traffic or have an extensive waiting list for 
a slip or mooring.  The applicants also considered other on-site locations, layouts, and a 
temporary system to gain access to the coastal wetland.  The applicants stated that other 
locations and layouts on the property would require upland vegetation removal or a 
longer pier system to access navigable water, resulting in a greater impact to the coastal 
wetland.  In light of these considerations, the applicants stated that there is no other 
practicable alternative to the proposed project that avoids impact to the resource. 
 
B. Minimal Alteration.  In support of an application and to address the analysis of 
the reasonableness of any impacts of a proposed project, an applicant must demonstrate 
that the amount of coastal wetland to be altered will be kept to the minimum amount 
necessary for meeting the overall purpose of the project.  The applicants designed the 
proposed project such that disturbance to the resource is minimal and navigation within 
the resource remains unobstructed.  The applicants intend to construct the project on the 
point of frontage that contains an existing access towards the resource.  This strategy 
minimizes the amount of disturbance adjacent to the coastal wetland.  The applicants 
stated that the proposed project minimizes impacts to the coastal wetland to the greatest 
extent practicable.   
 

C.  Compensation.  In accordance with Chapter 310 Section 5(C)(6)(b), 
compensation is not required to achieve the goal of no net loss of coastal wetland 
functions and values since the project will not result in over 500 square feet of fill in the 
resource, which is the threshold over which compensation is generally required.  Further, 
the proposed project will not have an adverse impact on marine resources or wildlife 
habitat as determined by the Department.  For this reason, the Department determined 
that compensation is not required. 
 
The Department finds that the applicants have avoided and minimized coastal wetland 
impacts to the greatest extent practicable, and that the proposed project represents the 
least environmentally damaging alternative that meets the overall purpose of the project. 

 
7. OTHER CONSIDERATIONS: 
 

The Department finds, based on the design, proposed construction methods, and location, 
the proposed project will not inhibit the natural transfer of soil from the terrestrial to the 
marine environment, will not interfere with the natural flow of any surface or subsurface 
waters, and will not cause or increase flooding. The proposed project is not located in a 
coastal sand dune system, is not a crossing of an outstanding river segment, and does not 
involve dredge spoils disposal or the transport of dredge spoils by water. 
 
 

BASED on the above findings of fact, and subject to the conditions listed below, the Department 
makes the following conclusions pursuant to 38 M.R.S. §§ 480-A–480-JJ and Section 401 of the 
Federal Water Pollution Control Act: 
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A. The proposed activity will not unreasonably interfere with existing scenic, aesthetic, 
recreational, or navigational uses. 

 
B. The proposed activity will not cause unreasonable erosion of soil or sediment. 
 
C. The proposed activity will not unreasonably inhibit the natural transfer of soil from the 

terrestrial to the marine or freshwater environment. 
 
D. The proposed activity will not unreasonably harm any significant wildlife habitat, 

freshwater wetland plant habitat, threatened or endangered plant habitat, aquatic or 
adjacent upland habitat, travel corridor, freshwater, estuarine, or marine fisheries or other 
aquatic life. 

 
E. The proposed activity will not unreasonably interfere with the natural flow of any surface 

or subsurface waters. 
 
F. The proposed activity will not violate any state water quality law including those 

governing the classifications of the State's waters provided that CCA-treated lumber is 
cured as described in Finding 5. 

 
G. The proposed activity will not unreasonably cause or increase the flooding of the 

alteration area or adjacent properties. 
 
H. The proposed activity is not on or adjacent to a sand dune. 
 
I. The proposed activity is not on an outstanding river segment as noted in 38 M.R.S. § 

480-P. 
 
 
THEREFORE, the Department APPROVES the above noted application of GREG and SALLI 
HINTON to construct a residential pier system as described in Finding 1, SUBJECT TO THE 
ATTACHED CONDITIONS, and all applicable standards and regulations: 
 
1. Standard Conditions of Approval, a copy attached. 
 
2. The applicants shall take all necessary measures to ensure that their activities or those of 

their agent do not result in measurable erosion of soil on the site during the construction 
of the project covered by this approval. 

 
3. Severability.  The invalidity or unenforceability of any provision, or part thereof, of this 

License shall not affect the remainder of the provision or any other provisions.  This 
License shall be construed and enforced in all respects as if such invalid or unenforceable 
provision or part thereof had been omitted. 
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Natural Resources Protection Act (NRPA) 

Standard Conditions 

 

 
THE FOLLOWING STANDARD CONDITIONS SHALL APPLY TO ALL PERMITS GRANTED 
UNDER THE NATURAL RESOURCES PROTECTION ACT, 38 M.R.S. § 480-A ET SEQ., UNLESS 
OTHERWISE SPECIFICALLY STATED IN THE PERMIT. 
 
A. Approval of Variations From Plans.  The granting of this permit is dependent upon and limited to 

the proposals and plans contained in the application and supporting documents submitted and 
affirmed to by the applicant.  Any variation from these plans, proposals, and supporting documents 
is subject to review and approval prior to implementation. 

 
B. Compliance With All Applicable Laws.  The applicant shall secure and comply with all applicable 

federal, state, and local licenses, permits, authorizations, conditions, agreements, and orders prior 
to or during construction and operation, as appropriate. 

 
C. Erosion Control.  The applicant shall take all necessary measures to ensure that his activities or 

those of his agents do not result in measurable erosion of soils on the site during the construction 
and operation of the project covered by this Approval. 

 
D. Compliance With Conditions.  Should the project be found, at any time, not to be in compliance 

with any of the Conditions of this Approval, or should the applicant construct or operate this 
development in any way other the specified in the Application or Supporting Documents, as 
modified by the Conditions of this Approval, then the terms of this Approval shall be considered to 
have been violated. 

 
E. Time frame for approvals.  If construction or operation of the activity is not begun within four years, 

this permit shall lapse and the applicant shall reapply to the Board for a new permit.  The applicant 
may not begin construction or operation of the activity until a new permit is granted.  Reapplications 
for permits may include information submitted in the initial application by reference.  This approval, 
if construction is begun within the four-year time frame, is valid for seven years.  If construction is 
not completed within the seven-year time frame, the applicant must reapply for, and receive, 
approval prior to continuing construction. 

 
F. No Construction Equipment Below High Water.  No construction equipment used in the 

undertaking of an approved activity is allowed below the mean high water line unless otherwise 
specified by this permit. 

 
G. Permit Included In Contract Bids.  A copy of this permit must be included in or attached to all 

contract bid specifications for the approved activity. 
 
H. Permit Shown To Contractor.  Work done by a contractor pursuant to this permit shall not begin 

before the contractor has been shown by the applicant a copy of this permit. 
 
 
 
 
Revised September 2016 
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DEP INFORMATION SHEET 
Appealing a Department Licensing Decision 

 
 Dated: November 2018 Contact: (207) 287-2452 
 
 
SUMMARY 

There are two methods available to an aggrieved person seeking to appeal a licensing decision made by the 
Department of Environmental Protection’s (DEP) Commissioner: (1) an administrative process before the Board 
of Environmental Protection (Board); or (2) a judicial process before Maine’s Superior Court.  An aggrieved 
person seeking review of a licensing decision over which the Board had original jurisdiction may seek judicial 
review in Maine’s Superior Court. 

A judicial appeal of final action by the Commissioner or the Board regarding an application for an expedited 
wind energy development (35-A M.R.S. § 3451(4)) or a general permit for an offshore wind energy 
demonstration project (38 M.R.S. § 480-HH(1)) or a general permit for a tidal energy demonstration project (38 
M.R.S. § 636-A) must be taken to the Supreme Judicial Court sitting as the Law Court.  

This information sheet, in conjunction with a review of the statutory and regulatory provisions referred to 
herein, can help a person to understand his or her rights and obligations in filing an administrative or judicial 
appeal.   
 
I. ADMINISTRATIVE APPEALS TO THE BOARD 
 

LEGAL REFERENCES 

The laws concerning the DEP’s Organization and Powers, 38 M.R.S. §§ 341-D(4) & 346; the Maine 

Administrative Procedure Act, 5 M.R.S. § 11001; and the DEP’s Rules Concerning the Processing of 

Applications and Other Administrative Matters (“Chapter 2”), 06-096 C.M.R. ch. 2. 
 

DEADLINE TO SUBMIT AN APPEAL TO THE BOARD 
The Board must receive a written appeal within 30 days of the date on which the Commissioner's decision 
was filed with the Board.  Appeals filed more than 30 calendar days after the date on which the 
Commissioner's decision was filed with the Board will be dismissed unless notice of the Commissioner’s 
license decision was required to be given to the person filing an appeal (appellant) and the notice was not 
given as required. 

 
HOW TO SUBMIT AN APPEAL TO THE BOARD  

Signed original appeal documents must be sent to: Chair, Board of Environmental Protection, 17 State 
House Station, Augusta, ME  04333-0017. An appeal may be submitted by fax or e-mail if it contains a 
scanned original signature. It is recommended that a faxed or e-mailed appeal be followed by the submittal 
of mailed original paper documents.  The complete appeal, including any attachments, must be received at 
DEP’s offices in Augusta on or before 5:00 PM on the due date; materials received after 5:00 pm are not 
considered received until the following day.  The risk of material not being received in a timely manner is 
on the sender, regardless of the method used. The appellant must also send a copy of the appeal documents 
to the Commissioner of the DEP; the applicant (if the appellant is not the applicant in the license proceeding 
at issue); and if a hearing was held on the application, any intervenor in that hearing process.  All of the 
information listed in the next section of this information sheet must be submitted at the time the appeal is 
filed.   
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 INFORMATION APPEAL PAPERWORK MUST CONTAIN 

Appeal materials must contain the following information at the time the appeal is submitted: 

1. Aggrieved Status.  The appeal must explain how the appellant has standing to maintain an appeal.  This 
requires an explanation of how the appellant may suffer a particularized injury as a result of the 
Commissioner’s decision.  

2. The findings, conclusions, or conditions objected to or believed to be in error.  The appeal must identify 
the specific findings of fact, conclusions regarding compliance with the law, license conditions, or other 
aspects of the written license decision or of the license review process that the appellant objects to or 
believes to be in error. 

3. The basis of the objections or challenge. For the objections identified in Item #2, the appeal must state 
why the appellant believes that the license decision is incorrect and should be modified or reversed.  If 
possible, the appeal should cite specific evidence in the record or specific licensing requirements that 
the appellant believes were not properly considered or fully addressed.   

4. The remedy sought.  This can range from reversal of the Commissioner's decision on the license or 
permit to changes in specific permit conditions. 

5. All the matters to be contested.  The Board will limit its consideration to those matters specifically 
raised in the written notice of appeal. 

6. Request for hearing.  If the appellant wishes the Board to hold a public hearing on the appeal, a request 
for public hearing must be filed as part of the notice of appeal, and must include an offer of proof in 
accordance with Chapter 2. The Board will hear the arguments in favor of and in opposition to a hearing 
on the appeal and the presentations on the merits of an appeal at a regularly scheduled meeting. If the 
Board decides to hold a public hearing on an appeal, that hearing will then be scheduled for a later date.  

7. New or additional evidence to be offered.  If an appellant wants to provide evidence not previously 
provided to DEP staff during the DEP’s review of the application, the request and the proposed 
evidence must be submitted with the appeal.  The Board may allow new or additional evidence, referred 
to as supplemental evidence, to be considered in an appeal only under very limited circumstances.  The 
proposed evidence must be relevant and material, and (a) the person seeking to add information to the 
record must show due diligence in bringing the evidence to the DEP’s attention at the earliest possible 
time in the licensing process; or (b) the evidence itself must be newly discovered and therefore unable to 
have been presented earlier in the process.  Specific requirements for supplemental evidence are found 
in Chapter 2 § 24.  

 
OTHER CONSIDERATIONS IN APPEALING A DECISION TO THE BOARD 

1. Be familiar with all relevant material in the DEP record.  A license application file is public 
information, subject to any applicable statutory exceptions, and is made easily accessible by the DEP.  
Upon request, the DEP will make application materials available during normal working hours, provide 
space to review the file, and provide an opportunity for photocopying materials.  There is a charge for 
copies or copying services. 

2. Be familiar with the regulations and laws under which the application was processed, and the 

procedural rules governing your appeal.  DEP staff will provide this information on request and answer 
general questions regarding the appeal process. 

3. The filing of an appeal does not operate as a stay to any decision.  If a license has been granted and it 
has been appealed, the license normally remains in effect pending the processing of the appeal.  Unless 
a stay of the decision is requested and granted, a license holder may proceed with a project pending the 
outcome of an appeal, but the license holder runs the risk of the decision being reversed or modified as a 
result of the appeal. 
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WHAT TO EXPECT ONCE YOU FILE A TIMELY APPEAL WITH THE BOARD 

The Board will formally acknowledge receipt of an appeal, and will provide the name of the DEP project 
manager assigned to the specific appeal.  The notice of appeal, any materials accepted by the Board Chair as 
supplementary evidence, any materials submitted in response to the appeal, and relevant excerpts from the 
DEP’s application review file will be sent to Board members with a recommended decision from DEP staff.  
The appellant, the license holder if different from the appellant, and any interested persons are notified in 
advance of the date set for Board consideration of an appeal or request for public hearing.  The appellant 
and the license holder will have an opportunity to address the Board at the Board meeting.  With or without 
holding a public hearing, the Board may affirm, amend, or reverse a Commissioner decision or remand the 
matter to the Commissioner for further proceedings.  The Board will notify the appellant, the license holder, 
and interested persons of its decision. 

 
 
II. JUDICIAL APPEALS 

Maine law generally allows aggrieved persons to appeal final Commissioner or Board licensing decisions to 
Maine’s Superior Court (see 38 M.R.S. § 346(1); 06-096 C.M.R. ch. 2; 5 M.R.S. § 11001; and M.R. Civ. P. 
80C).  A party’s appeal must be filed with the Superior Court within 30 days of receipt of notice of the 
Board’s or the Commissioner’s decision.  For any other person, an appeal must be filed within 40 days of 
the date the decision was rendered.  An appeal to court of a license decision regarding an expedited wind 
energy development, a general permit for an offshore wind energy demonstration project, or a general 
permit for a tidal energy demonstration project may only be taken directly to the Maine Supreme Judicial 
Court.  See 38 M.R.S. § 346(4). 
Maine’s Administrative Procedure Act, DEP statutes governing a particular matter, and the Maine Rules of 
Civil Procedure must be consulted for the substantive and procedural details applicable to judicial appeals.  

 
ADDITIONAL INFORMATION 

If you have questions or need additional information on the appeal process, for administrative appeals contact 
the Board’s Executive Analyst at (207) 287-2452, or for judicial appeals contact the court clerk’s office in which 
your appeal will be filed.   
 
Note: The DEP provides this INFORMATION SHEET for general guidance only; it is not intended for 

use as a legal reference.  Maine law governs an appellant’s rights. 
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135 River Road • Woolwich, ME 04579 
tim@atlanticenviromaine.com 207-837-2199 

www.atlanticenviromaine.com   
 February 6, 2020 

Mr. Matt Panfil, Director 
Planning & Development 
Town of Brunswick 
85 Union Street 
Brunswick, ME 04011 
 
Re: Response to review comments from Jared Woolston, Brunswick Town Planner concerning the 

Hinton proposed dock application.   
 
Dear Mr. Panfil, 
 
Review comments for the proposed Hinton dock project were received on February 4, 2020 from Town 
Planner, Mr. Woolston.  Below are my responses to those comments. 
 

1.  Was a seasonal dock considered?  If so, why is a seasonal dock not feasible here?   
Yes the applicant did consider a seasonal dock.  However, the distance from the proposed start of the pier to 
the outside edge of the float is approximately 60 feet.  A seasonal dock of that distance, in this location 
would require substantial bracing in order to be stable.  Additionally, the substrates below the majority of 
the dock consist of ledge and rockweed covered ledge.  A seasonal pier would still require permanent 
mounts in the ledge in order to build a stable pier structure.  The applicant has reduced impacts to the 
intertidal zone by limiting the length of the permanent pier and installing a longer seasonal ramp.     
 

2.  Please provide a copy of the Corps and DEP permits for this project.   
As requested, copies of the Corps and DEP permits are attached. 
 

3.  Are the existing stairs or the concrete pad at the base of the stairs getting reconstructed?   
I confirmed with the applicant and the contractor that the existing steps will remain and will be incorporated 
into the proposed pier as shown on the plans.  The concrete pad will remain in place. 
 

4.  This project is in the Rural Protection Stormwater Management Overlay (RPSMO).  If that chunk of 
concrete is coming out the E&S plan should address that work.   Otherwise, I think the E&S narrative you 
provided is sufficient to meet the RPSMO standards.   
The small section of concrete at the base of the steps will remain.  Therefore, no changes to the E& S plan are 
proposed.   
         Sincerely, 
         Atlantic Environmental LLC. 
                   
 
         
 
         Timothy A. Forrester, Owner  
 



119 Purinton Road, Suite A, Brunswick Landing, Brunswick, ME 04011 
207-725-1200      www.sitelinespa.com

MAJOR DEVELOPMENT REVIEW

SKETCH PLAN APPLICATION 

MARIJUANA STORE – ADULT USE 
TAX MAP 17, LOT 66 

4 BUSINESS PARKWAY 
BRUNSWICK, MAINE 

February 4, 2020 

Prepared For 

GJORIS LLC 
135 Maine Street, Suite 129 

Brunswick, Maine 04011 

Prepared By 















State of Maine

Department of the Secretary of State
I, the Secretary of State of Maine, certify that according to the provisions of the

Constitution and Laws of the State of Maine, the Department of the Secretary of State is the legal
custodian of the Great Seal of the State of Maine which is hereunto affixed and that the paper to which
this is attached is a true copy from the records of this Department.

In testimony whereof, I have caused the Great
Seal of the State of Maine to be hereunto affixed.
Given under my hand at Augusta, Maine, this
twenty-ninth day of January 2020.

Additional Addresses
Legal Name Title Name Charter # Status
GJORIS LLC Registered

Agent
DREW A. ANDERSON 20192995DC GOOD STANDING

Home Office Address (of foreign entity ) Other Mailing Address
75 PEARL STREET
PORTLAND, ME 04101

Authentication: 6622-383 - 1 - Wed Jan 29 2020 12:01:16
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Abutter Map
Brunswick, ME

January 29, 2020
³ 0 271 542 813

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.
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Parcel Number: 
CAMA Number:  
Property Address:

17-39
17-39 
76 GREENWOOD RD

Mailing Address: JOHNSON, HANNAH  
1655 WILLOW LN 
VENICE, FL 34293

Parcel Number: 
CAMA Number:  
Property Address:

17-45
17-45-1 
9 INDUSTRIAL PKWY

Mailing Address: BRINKS ALLIED HOLDINGS LLC  
2 MAIN ST 
TOPSHAM, ME 04086

Parcel Number: 
CAMA Number:  
Property Address:

17-45
17-45-2 
0 BUSINESS PKWY

Mailing Address: NAVIGATOR PROPERTIES LLC  
PO BOX 1160 
KENNEBUNKPORT, ME 04046

Parcel Number: 
CAMA Number:  
Property Address:

17-46
17-46 
11 INDUSTRIAL PKWY

Mailing Address: LEBOURDAIS, PETER  
183 HIGH HEAD RD 
HARPSWELL, ME 04079

Parcel Number: 
CAMA Number:  
Property Address:

17-61
17-61 
0 GREENWOOD RD

Mailing Address: CENTRAL MAINE POWER CO  
ONE CITY CENTER - 5TH FLR 
PORTLAND, ME 04101

Parcel Number: 
CAMA Number:  
Property Address:

17-65
17-65 
3 BUSINESS PKWY

Mailing Address: 3 BUSINESS PARKWAY LLC  
10 DANA ST SUITE 400 
PORTLAND, ME 04101

Parcel Number: 
CAMA Number:  
Property Address:

17-67
17-67 
6 BUSINESS PKWY

Mailing Address: ALLIED COMPOSITE CENTER LLC  
2 MAIN ST 
TOPSHAM, ME 04086

Abutters:

Parcel Number: 
CAMA Number:  
Property Address:

17-66
17-66
4 BUSINESS PKWY

Mailing Address: GJORIS LLC 
135 MAINE ST SUITE 129  
BRUNSWICK, ME 04011

Subject Property:

Abutters List Report - Brunswick, ME

1/29/2020

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 1

75 foot Abutters List Report
Brunswick, ME
January 29, 2020



Zoning Map
Brunswick, ME

January 29, 2020
³ 0 271 542 813

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.

1 inch = 271 Feet
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Aerial Map
Brunswick, ME

January 29, 2020
³ 0 135 270 405

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.

1 inch = 135 Feet
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119 PURINTON ROAD, SUITE A
BRUNSWICK, MAINE 04011
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119 Purinton Road, Suite A, Brunswick Landing, Brunswick, ME 04011 
207-725-1200      www.sitelinespa.com

MAJOR DEVELOPMENT REVIEW

SKETCH PLAN APPLICATION 

CHANGE OF USE 
MARIJUANA CULTIVATION FACILITY 

TAX MAP 17, LOT 59 
43 BIBBER PARKWAY 
BRUNSWICK, MAINE 

February 4, 2020 

Prepared For 

BIBBER PROPERTIES, LLC 
4 Milk Street, Suite 103 
Portland, Maine 04101 

Prepared By 













State of Maine

Department of the Secretary of State
I, the Secretary of State of Maine, certify that according to the provisions of the

Constitution and Laws of the State of Maine, the Department of the Secretary of State is the legal
custodian of the Great Seal of the State of Maine which is hereunto affixed and that the paper to which
this is attached is a true copy from the records of this Department.

In testimony whereof, I have caused the Great
Seal of the State of Maine to be hereunto affixed.
Given under my hand at Augusta, Maine, this
twenty-ninth day of January 2020.

Additional Addresses
Legal Name Title Name Charter # Status
BIBBER PROPERTIES, LLC Registered

Agent
DAVID J. PERKINS 20070417DC GOOD STANDING

Home Office Address (of foreign entity ) Other Mailing Address
32 PLEASANT STREET
PORTLAND, ME 04101

Authentication: 6621-830 - 1 - Wed Jan 29 2020 07:56:54
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Abutter Map
Brunswick, ME

January 29, 2020
³ 0 271 542 814

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.

1 inch = 271 Feet



Parcel Number: 
CAMA Number:  
Property Address:

17-14
17-14 
25 GREENWOOD RD

Mailing Address: MAINE OIL DEALERS ASSOCIATION  
25 GREENWOOD RD 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

17-17
17-17 
35 GREENWOOD RD

Mailing Address: CORON, ALEX B  
35 GREENWOOD RD 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

17-19
17-19 
47 GREENWOOD RD

Mailing Address: COULOMBE, PIERRE  
47 GREENWOOD RD 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

17-56
17-56 
22 BIBBER PARKWAY

Mailing Address: GARREC, JEAN M & LAURIE L  JT  
12 SANDY BEACH RD 
FREEPORT, ME 04032

Parcel Number: 
CAMA Number:  
Property Address:

17-58
17-58 
56 BIBBER PARKWAY

Mailing Address: COASTAL REALTY GROUP LLC  
56 BIBBER PARKWAY 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

17-6
17-6 
34 CHURCH RD

Mailing Address: MAINE CENTRAL RR CO  
IRON HORSE PK 
N BILLERICA, MA 01862

Parcel Number: 
CAMA Number:  
Property Address:

17-60
17-60 
41 GREENWOOD RD

Mailing Address: GREENWOOD TRADES BUILDING LLC  
41 GREENWOOD RD SUITE 3
BRUNSWICK, ME 04011-7336

Parcel Number: 
CAMA Number:  
Property Address:

U34-3
U34-3-2 
3 OLD PORTLAND RD

Mailing Address: LINNCO INC  
ONE OFFICE PL 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

U34-3
U34-3-4 
0 LINNHAVEN SALES

Mailing Address: STANLEY, ROB & RHIANNON  
118 MAGNOLIA AVE 
SEFFNER, FL 33584

Parcel Number: 
CAMA Number:  
Property Address:

U34-3
U34-3-5 
0 LINNHAVEN SALES

Mailing Address: SANDERS, NANCY  
14 SOUTH ST 
FREEPORT, ME 04032

Abutters:

Parcel Number: 
CAMA Number:  
Property Address:

17-59
17-59
43 BIBBER PARKWAY

Mailing Address: BIBBER PROPERTIES LLC 
ATTN: COMMERCIAL PROP MGMT 4 
MILK ST SUITE 103 
PORTLAND, ME 04101

Subject Property:

Abutters List Report - Brunswick, ME

1/29/2020

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 2

75 foot Abutters List Report
Brunswick, ME
January 29, 2020



Parcel Number: 
CAMA Number:  
Property Address:

U34-8
U34-8 
67 OLD PORTLAND RD

Mailing Address: BOUCHER, DOMINIC E  
P O BOX 897 
BRUNSWICK, ME 04011

Parcel Number: 
CAMA Number:  
Property Address:

U34-9
U34-9 
73 OLD PORTLAND RD

Mailing Address: HADLEY, JOHN R & KAREN E  JT  
73 OLD PORTLAND RD 
BRUNSWICK, ME 04011

Abutters List Report - Brunswick, ME

1/29/2020

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 2 of 2

75 foot Abutters List Report
Brunswick, ME
January 29, 2020



Zoning Map
Brunswick, ME

January 29, 2020
³ 0 271 542 814

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.

1 inch = 271 Feet
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Aerial Map
Brunswick, ME

January 29, 2020
³ 0 135 270 405

Data shown on this map is provided for planning and informational purposes only. The municipality and CAI Technologies are not responsible for any use for other purposes or misuse or misrepresentation of this map.

1 inch = 135 Feet
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