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Date September 12, 2019 

To Town of Cumberland Planning Board 

From Carla Nixon, Town Planner 

Subject Final Plan Review: 20 Lot Major Subdivision –Christmas Creek  
  

I.  REQUEST/OVERVIEW: 
The Applicant is Beta Zeta Properties. The Applicant is requesting Final Plan Review of a proposed 20 lot major 
subdivision. The lots will be served by public water and sewer and natural gas. The 50.58 acre parcel is located 
off Tuttle Road in the Rural Residential 1 zoning district as shown on Tax Assessor Map R4, Lot 10. Thomas 
Perkins, P.E., of Dirigo Architectural Engineering is the Applicant’s representative. 

 
II.  PROJECT HISTORY: 

Sketch Plan Review: 9/18/18 and 11/20/18 
Site Walk: 11/3/18 
Preliminary Plan Approval:  February 19, 2019 
Final Plan Review: August 20, 2019.  Tabled. 

 

III.  DESCRIPTION: 
  
Parcel size:  50.58 acres 
 
Net Residential Density:  Allows for 20.11 lots. 

 
Proposed number of lots: 20 
 
Zoning:  Rural Residential 1  
 
Development Type:  Clustered Subdivision Design 
  
Min. Lot Size:  30,000 sf 
 
Lot frontage:  100’ 
  
Setbacks:  Front: 50’, Rear: 75’, Side: 30’ (combined = 75’) 
  
Water:  Public Water 
 
Sewer:  Public Sewer (gravity drained) 
 
Open Space:   14.96 acres (29.6 % of parcel) 
 
Wetlands:  6.6 acres 
 
Trails:   3’6” bark mulch trail. Easement to Town of Cumberland for trail connection from Tuttle 

Rd. to Val Halla. 
 
Utilities:  Natural gas, underground electric, telephone, and cable from Tuttle Road.  
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Street Lighting:   None proposed.   
 
Road:  26’ pavement width; 2’ gravel shoulder on one side and 4’ paved shoulder on other side. 

Road will be constructed to municipal standards for a Residential Access Road and 
proposed for public acceptance. 

 
Sidewalks:  4’ paved shoulder on the westerly side of Vining Way. 
 
Homeowners Association: Draft Declaration of Protective Covenants and Common Easements are on file. 
 
Right, Title and Interest:  Warranty Deed 
 
 Waivers Granted: 

1. The requirement for a high intensity soil survey.  
2. The requirement for a survey of trees over 10” in diameter. 

 

Waivers Denied:  None. 
 

 
Outside Agency Approvals Required:  

 
Agency Type of Permit Status 
   
MDEP Stormwater Permit/General 

Construction Permit 
Condition of Approval 

MDEP  SLODA Condition of Approval 
MDEP NRPA Permit by Rule for 

stream crossing. 
Condition of Approval 

Army Corp of Engineers General Permit Intent to Permit on File 
Maine Historic Preservation 
Commission 

 Letter on file 
 

Maine Natural Areas 
Program 

Rare & Exemplary Botanical 
Features.  None documented. 

Letter on file 

Maine Inland Fisheries & 
Wildlife  

 Letter on file 
 

Portland Water District  Letter on file 
 

 IV. REVIEW COMMENTS: 
 
DEPARTMENT HEAD REVIEWS: 
 
William Longley, CEO: No comments. 
Police Chief Charles Rumsey: No concerns. 
Fire Chief Small: After reviewing the application for this subdivision I have the following comments: 
 

1) The locations of the fire hydrants must be identified.  
2) It is recommended, but not required, to have monitored fire alarm systems in each residence. 
3) It is recommended, but not required, to have fire department approved key boxes on each 

residence. 
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Peer Review Engineer: Dan Diffin, P.E., Sevee and Maher Engineers: 

In reviewing this revised stormwater management report, it appears that the pre vs. post comparison has 

changed since the July 12th report.  At the existing culvert crossing at Tuttle Road (combined flows), there is 

now an almost 9 cfs increase in peak flows during the 10-year storm, 9 cfs increase in the 25-year storm, and a 

15 cfs increase in the 100-year storm.  In the July report, these increases were less. With this increase in peak 

flows, SME recommends that additional modelling at the Tuttle Road culvert crossing be completed to 

demonstrate that ponding behind the culverts will not result in overtopping of the roadway. 

Daniel P. Diffin, P.E., LEED AP BD+C 
----------------------------------------------------------------------------------------------------------------------------------- 
 
Hi Dan, 

What are your thoughts about handling this as a condition of approval? How would you describe the condition? 

Carla 

-------------- 

Carla, 

I expect that the calculations will be ok for the culvert at Tuttle Road, therefore, am comfortable with a 

Condition. 

The Approval could be conditioned on final review and approval by the Town Engineer of the stormwater 

quantity calculations at the Tuttle Road culverts. 

Dan 
---------------------------------------------------------------------------------------------------------------------------------------------- 
 
 (Response from Project Engineer, Tom Perkins) 
 
Good afternoon everyone - 

Thanks for these comments. We just concluded a call with MDEP to wrap up four final comments they had. We 

have to make some callout changes to the subdivision plan to more clearly delineate the storm water buffers and 

to show the arrangement of the houses on the lots within the building windows. Also, they have asked us to 

raise the elevation of the pond by about 6” to provide more treatment.  

Along with that, with regards to the pre and post development flows in Dans email below, they have asked us to 

provide a pre-development model that disregards the existing culverts as they are perched anyway. This and the 

minor adjustments to the pond should help with the flows. They also pointed out, based on their field visit and 

study of aerial photography, that the neighbors pond is effectively catching and keeping most of the water 

headed towards the Tuttle Road culverts, so ultimately they are not concerned and are comfortable with the flow 

rates presented.  
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We will send them updated plans over the next two days and will cc: you in the process. They will send us an 

email on Monday or Tuesday to confirm the permit is written and is in transit to Augusta for final review.  

Should the updated report still show some cause for concern with Tuttle road, we would welcome the 

opportunity to have that as a condition of approval that we can explore immediately after the planning board 

meeting to satisfy any concerns the Town has.  

Thank you - Tom 

Thomas W. Perkins, PE 

President 

Dirigo A/E 
 
---------------------------------------------------------------------------------------------------------------------------------------------------------  
IV. FINAL MAJOR SUBDIVISION REVIEW: 
 

PROPOSED FINDINGS OF FACT - Chapter 250 - Subdivision of Land 

The purpose of these standards shall be to assure the comfort, convenience, safety, health and welfare of the 
people, to protect the environment and to promote the development of an economically sound and stable 
community.  To this end, in approving subdivisions within the Town of Cumberland, Maine, the Board shall 
consider the following criteria and before granting approval shall determine that the proposed subdivision: 
 

1. Pollution.  The proposed subdivision will not result in undue water or air pollution.  In making this 
determination, it shall at least consider: 
A. The elevation of the land above sea level and its relation to the flood plains; 
B. The nature of soils and subsoil and their ability to adequately support waste disposal; 
C. The slope of the land and its effect on effluents; 
D. The availability of streams for disposal of effluents; and 
E. The applicable state and local health and water resource rules and regulations; 

The 20 lot residential subdivision will be served by public water and sewer; it will not result in undue water or 
air pollution. 
 

 Based on the information provided, the standards of this section have been met. 
 

2. Sufficient Water.  The proposed subdivision has sufficient water available for the reasonable foreseeable 
needs of the subdivision; 
 
The lots will be served by public water. A letter from the Portland Water District indicating capacity to 
serve is on file. 
  
Based on the information provided, the standards of this section have been met. 

 

3. Municipal Water Supply.  The proposed subdivision will not cause an unreasonable burden on an existing 
water supply, if one is to be used; 
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The subdivision will utilize public water. A letter from the Portland Water District indicating capacity 
to serve is on file.  
 
Based on the information provided, the standards of this section have been met.  

 

4. Erosion.  The proposed subdivision will not cause unreasonable soil erosion or a reduction in the land's 
capacity to hold water so that a dangerous or unhealthy condition results; 
 
The applicant has submitted an erosion and sedimentation control plan that has been reviewed and 
approved by the Town Engineer. 
 
Based on the information provided, the standards of this section have been met. 

5. Traffic.  The proposed subdivision will not cause unreasonable highway or public road congestion or 
unsafe conditions with respect to the use of the highways or public roads existing or proposed; 
The plans have been reviewed and approved by the Town Engineer.  
 
Based on the information provided, the standards of this section have been met. 

6. Sewage disposal.  The proposed subdivision will provide for adequate sewage waste disposal and will not 
cause an unreasonable burden on municipal services, if they are utilized; 

 
The project will utilize public sewer.  A capacity to serve letter from the PWD is on file along with a 
letter from the Superintendent of Wastewater in Falmouth. Sewer user permits will be obtained from 
the Town Manager prior to the preconstruction conference.  This is a condition of approval. 
 
With the proposed condition of approval, the standards of this section have been met. 

7. Municipal solid waste disposal.  The proposed subdivision will not cause an unreasonable burden on the 
municipality’s ability to dispose of solid waste, if municipal services are to be utilized; 

 
Cumberland provides curbside trash collection and recycling through a contracted waste hauler.  The 
addition of 20 new homes will not cause a burden on the municipality’s ability to dispose of solid waste. 
 
Based on the information provided, the standards of this section have been met. 

8. Aesthetic, cultural and natural values.  The proposed subdivision will not have an undue adverse effect on 
the scenic or natural beauty of the area, aesthetics, historic sites, significant wildlife habitat identified by 
the Department of inland Fisheries and Wildlife or the municipality, or rare and irreplaceable natural 
areas or any public rights for physical or visual access to the shoreline; 

Letters are on file stating that the subdivision will not have an undue adverse effect on the scenic or 
natural beauty of the area, aesthetics, historic sites, significant wildlife habitat or rare and 
irreplaceable natural areas. 
 
Based on the information provided, the standards of this section have been met.  

9. Conformity with local ordinances and plans.  The proposed subdivision conforms to a duly adopted 
subdivision regulation or ordinance, comprehensive plan, development plan or land use plan, if any.  In 
making this determination, the municipal reviewing authority may interpret these ordinances and plans; 
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The plans have been reviewed and approved by the town planner, the town engineer and town 
department heads.   
Based on the information provided, the standards of this section have been met. 

10. Financial and technical capacity.  The subdivider has adequate financial and technical capacity to meet 
the standards of this section; 
  
Technical capacity is evidenced by the use of the following experts: a professional engineer, a licensed 
land surveyor, and a wetland scientist. 
Financial capacity is evidence by a letter dated 12/27/18 from Katahdin Trust Company stating that the 
developer has the financial capability to finance the estimated costs of the project which is estimated to 
be $2,535,000. 
 
Based on the information provided, the standards of this section have been met. 

11. Surface waters; outstanding river segments.  Whenever situated entirely or partially within the 
watershed of any pond or lake or within 250 feet of any wetland, great pond or river as defined in Title 38 
chapter 3, subchapter I, article 2-B, the proposed subdivision will not adversely affect the quality of that 
body of water or unreasonably affect the shoreline of the body of water; 

 
The proposed subdivision will not adversely affect the quality of the mapped wetland or unreasonably 
affect the shoreline of the stream on the parcel.  The proposed stream crossing and wetland impacts 
will conform to, the requirements of the MDEP and ACOE. This is a condition of approval. 
 
With the proposed condition of approval, the standards of this section have been met. 

12. Ground water.  The proposed subdivision will not alone, or in conjunction with, existing activities, 
adversely affect the quality or quantity of ground water; 

The 20 lot residential subdivision which will be served by public water and sewer will not adversely 
affect the quality or quantity of ground water. 
 
Based on the information provided, the standards of this section have been met. 

13. Flood areas.  Based on the Federal Emergency Management Agency's Flood Boundary and Floodway 
Maps and Flood Insurance Rate Maps, and information presented by the applicant whether the 
subdivision is in a flood-prone area.  If the subdivision, or any part of it, is in such an area, the subdivider 
shall determine the 100-year flood elevation and flood hazard boundaries within the subdivision.  The 
proposed subdivision plan must include a condition of plan approval requiring that principal structures in 
the subdivision will be constructed with their lowest floor, including the basement, at least one foot above 
the 100-year flood elevation; 
The parcel is shown on FEMA Floodplain Map # 23005C0538F as being in Zone C (area of minimal 
flooding). 
 Based on the information provided, the standards of this section have been met. 

14. Storm water.  The proposed subdivision will provide for adequate storm water management; 
A stormwater management plan was submitted as part of the application packet and has been reviewed 
and approved by the Town Engineer. A copy of the stormwater management report supporting the 
application was provided in the packet. A Stormwater Permit application has been submitted to 
MEDEP.  Receipt of the MEDEP Stormwater Permit is a condition of approval. 
 
With the proposed condition of approval, the standards of this section have been met. 
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15. Freshwater wetlands.  All potential freshwater wetlands, as defined in 30-A M.R.S.A. §4401 (2-A), 
within the proposed subdivision have been identified on any maps submitted as part of the application, 
regardless of the size of these wetlands.  Any mapping of freshwater wetlands may be done with the help 
of the local soil and water conservation district. 

 All wetlands within the proposed subdivision were delineated by Sebago Technics and are outlined in 
the project plan set. 
Based on the information provided, the standards of this section have been met. 

16. River, stream or brook...  Any river, stream, or brook within or abutting the proposed subdivision 

has been identified on any map submitted as a part of the application.  For purposes of this 

section, "river, stream or brook" has the same meaning as in Title 38, Section 480-B, Subsection 

9.  [Amended; Effective. 11/27/89]  

 A perennial stream has been identified on the site. ACE has approved the subdivision plan. 
Based on the information provided, the standards of this section have been met. 

 
V. STANDARD CONDITIONS OF APPROVAL 
 
This approval is dependent upon and limited to the proposals and plans contained in the application and supporting 
documents submitted by the applicant. Any variation from the plans, proposals and supporting documents, except 
deminimus changes as so determined by the Town Planner which do not affect approval standards, is subject to review 
and approval of the Planning Board prior to implementation. 

 
VI. LIMITATION OF APPROVAL 

 
Construction of the improvements covered by any site plan approval must be substantially commenced within twelve (12) 
months of the date upon which the approval was granted.  If construction has not been substantially commenced and 
substantially completed within the specified period, the approval shall be null and void.  The applicant may request an 
extension of the approval deadline prior to expiration of the period.  Such request must be in writing and must be made to 
the Planning Board.  The Planning Board may grant up to two (2) 1 year extensions to the periods if the approved plan 
conforms to the ordinances in effect at the time the extension is granted and any and all federal and state approvals and 
permits are current. 
 
 
 
VII. RECOMMENDED CONDITIONS FOR FINAL PLAN APPROVAL: 
 

1. MDEP SLODA and NRPA wetland permits to be submitted prior to releasing the plat for 
recording at the Cumberland County Registry of Deeds. 

 
2. A Schedule of Values and a performance guarantee in a form and amount acceptable to the 

Town Manager shall be provided prior to releasing the plat for recording at the Cumberland 
County Registry of Deeds. 
 

3. The Applicant shall provide an escrow for 2% of the cost of the Schedule of Values to be used 
for inspection fees. 
 

4. A blasting permit, if required, shall be obtained from the Code Enforcement Officer. 
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5. The Town Engineer to approve the final stormwater quantity calculations at the Tuttle Road 
culverts prior to releasing the plat for recording at the Cumberland County Registry of Deeds. 
 

6. A preconstruction conference is required prior to the start of work. 
 

7. Clearing limits shall be flagged and approved by the peer review engineer prior to the 
preconstruction conference. 
 

8. The proposed stream crossing and wetland impacts will conform to, the requirements of the 
MDEP and ACOE.  
 

9. The Applicant shall provide evidence of the reservation of the required number of sewer user 
permits from the Town Manager prior to the preconstruction conference. 
 

10. The Applicant shall be responsible for the repair to Tuttle Road from any damage caused to 
new pavement by the installation of utilities. 
 

11. The Applicant or the HOA (once in place) shall have a continuing obligation to maintain 
required plantings in a good and healthy condition.  Any dead or diseased trees shall be 
removed and replaced with a plant of the same type, subject to the Town Planner’s approval.  
No invasive species of plants are permitted. 
 

12. The Home Owners Association documents, as reviewed and approved by the Town Attorney, 
shall be recorded at the Cumberland County Registry of Deeds prior to the preconstruction 
conference. 
 

13. The subdivision lot deeds, referencing the HOA documents, shall be recorded at the 
Cumberland County Registry of Deeds. 

 
 



























The following information in this packet for the Christmas 
Creek Subdivision is the same as what was provided by 
the applicant and included in the Board’s meeting packet 
for their 8-20-19 meeting. 



Reasons

SUBJECT:  Christmas Creek Subdivision - Updated Documents Package

Please find the following items attached in electronic format:

-  MDOT Driveway Entrance Permit
-  USACE Email intent to permit
-  Portland Water District Ability to Serve
-  Town of Falmouth Sewer District Ability to Serve
-  Town of Cumberland Sewer Ability to Serve
-  Town of Cumberland Assessor’s email accepting street name
-  Maine Historic Preservation acceptance of pre-historic archeological survey findings
-  Maine Department of Inland Fisheries and Wildlife ecological survey and sampling findings
-  Spring vernal pool survey findings (no vernal pools)
-  High Intensity Soil Survey
-  Final negotiated Trail Easement
-  Cumberland Fire Department approval of dead end street
-  Finalized drawings

Thanks, and please let me know if there are any other items you would like forwarded.

Comments

As requested
For your review
For your use

Delivery Method

Project

To From

Transmittal
August 1, 2019

Carla  Nixon
Town Of Cumberland
290 Tuttle Rd
Cumberland, Maine 04021

P: (207) 829-5559 18-015 - BZP Cumberland Subdivision

Thomas W. Perkins
President

18-015 | BZP Cumberland Subdivision Page 1

Dirigo Architectural Engineering  | 7 Cobblestone Drive - Suite 2  | Turner, Maine  04282
p: 207.225.3040 | f: 207.433.1075
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Thomas Perkins

From: Greenan, Colin M CIV (US) <Colin.M.Greenan@usace.army.mil>
Sent: Tuesday, June 25, 2019 3:31 PM
To: Thomas Perkins
Cc: Zachary Quinn
Subject: RE: Christmas Creek - Cumberland

Tom, 
With this submittal, the Corps is prepared to authorize the project.  We will begin drafting the permit next week. 
 
Thank you 
 
-- 
Colin M. Greenan 
Maine Project Office 
U.S. Army Corps of Engineers 
442 Civic Center Drive, Suite 350 
Augusta, Maine 04330 
 
ph. (978) 318-8676 
 
In order for us to better serve you, we would appreciate your completing our Customer Service Survey located at 
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0 
 
 
-----Original Message----- 
From: Thomas Perkins [mailto:tperkins@dirigoae.com]  
Sent: Tuesday, June 25, 2019 3:08 PM 
To: Greenan, Colin M CIV (US) <Colin.M.Greenan@usace.army.mil> 
Cc: Zachary Quinn <zquinn@dirigoae.com> 
Subject: [Non-DoD Source] Christmas Creek - Cumberland 
 
Good afternoon, Colin -  
 
  
 
I believe the only remaining item we have left to address from your plan review comments is the change of the culvert 
crossing from 2 EA, 48" DIA pipes to 1 EA, 96" DIA pipe.  The attached drawing and table show this change. 
 
  
 
Would you be able to issue us our permit based on this last piece of information? 
 
  
 
Thanks - Tom 
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Thomas W. Perkins, PE (ME, NH, CT) 
 
LEED AP, M.ASCE 
 
President 
 
  
 
o:  207.225.3040  
 
d:  207.500.1057  
 
c:  207.475.4958 
 
f:  207.433.1075 
 
Blockedwww.dirigoae.com <Blockedhttp://www.dirigoae.com/>  
 
  
 
7 Cobblestone Drive 
 
Suite 2 
 
Turner, Maine 04282 
 
 <Blockedhttps://www.facebook.com/dirigoae>  <Blockedhttps://www.linkedin.com/company/dirigo-architectural-
engineering>  
 
  
 
 
 
  
 
**************************************************************************************************
****** 
 
This email message, including any associated files, is for the sole use of the intended recipient(s) and may contain 
information that is confidential, privileged, or subject to copyright, trade secret or other protection. This message also 
may contain information protected by state and federal privacy laws that are enforced through serious civil and criminal 
sanctions. Any unauthorized review, use, disclosure, or distribution is prohibited. If you are not an intended recipient of 
this message, please notify the sender immediately by replying to this e-mail, and delete the original and all copies of 
this message from your computer or other device. 
 
**************************************************************************************************
****** 
 































 

 

July 24, 2019 
 
Zachary T. Quinn 
7 Cobblestone Drive, Suite 2 
Turner, Maine 04282 
 
Re:  239 Tuttle Road, CU 
 Ability to Serve with PWD Water 
 
Dear Mr. Quinn: 
 
The Portland Water District has received your request for an Ability to Serve Determination for the noted site 
submitted on October 16, 2018. Based on the information provided per plans dated July 23, 2019, we can 
confirm that the District will be able to serve the proposed project as further described in this letter. Please note 
that this letter constitutes approval of the water system as currently designed.  Any changes affecting the 
approved water system will require further review and approval by PWD.  

Conditions of Service 

The following conditions of service apply: 

 The District can confirm that the existing water and sewer system in Tuttle Road has the capacity to serve 
the proposed twenty single family house lots within the Christmas Creek Subdivision in Cumberland. An 
8-inch ductile iron water main extension can be installed from the 16-inch water main at Tuttle Road to 
the center of the last lot to be served within the proposed subdivision.  

 New 1-inch domestic water services may be installed from the water main to the individual lots within the 
subdivision.  The service(s) should enter through the properties frontage at least 10-feet from any side 
property lines. 

 The existing sewer system has the capacity and ability to handle the additional flow generated by the 
single family homes within the proposed 20 lot subdivision. 

 An approved backflow prevention device must be installed on the domestic service line directly after the 
meter prior to service activation. Please refer to the PWD website for more information on cross-
connection control policies. 
 

Prior to construction, the owner or contractor will need to complete the Main Extension Initiation form and pay 
all necessary fees.  PWD will guide the applicant through the new development process.    

 

Existing Site Service 
According to District records, the project site does not currently have existing water service.  



 

 

Water System Characteristics 
According to District records, there is an 16-inch diameter HDPE water main in Tuttle Road and a public fire 
hydrant located approximately 500 feet from the site. Recent flow data is not available in this area. The most 
recent static pressure reading was 105 psi. 

Public Fire Protection 
The installation of new public hydrants to be accepted into the District water system will most likely be 
required. It is your responsibility to contact the Town of Cumberland Fire Department to ensure that this project 
is adequately served by existing and/or proposed hydrants.  

Domestic Water Needs 
The data noted above indicates there should be adequate pressure and volume of water to serve the domestic 
water needs of your proposed project. Based on the high water pressure in this area, we recommend that you 
consider the installation of pressure reducing devices that comply with state plumbing codes. 

Private Fire Protection Water Needs 
You have indicated that this project will not require water service to provide private fire protection to the site.  
 
Should you disagree with this determination, you may request a review by the District’s Internal Review Team. 
Your request for review must be in writing and state the reason for your disagreement with the determination. 
The request must be sent to MEANS@PWD.org or mailed to 225 Douglass Street, Portland Maine, 04104 c/o 
MEANS. The Internal Review Team will undertake review as requested within 2 weeks of receipt of a request 
for review. 
 
If the District can be of further assistance in this matter, please let us know. 

 
 

Sincerely, 
Portland Water District 
 

 
 
Robert A. Bartels, P.E. 
Senior Project Engineer 
 





T O W N  O F  C U M B E R L A N D ,  M A I N E  
2 9 0  T U T T L E  R O A D  

C U M B E R L A N D ,  M A I N E  0 4 0 2 1  
T E L :  2 0 7 - 8 2 9 - 2 2 0 5   F A X :  8 2 9 - 2 2 2 4  

 
Office of the Town Manager, Town of Cumberland • 290 Tuttle Road, Cumberland, Maine 04021 

Telephone (207) 829-2205     Fax (207) 829-2224 
 

 
 

 
 
April 11, 2019 
 
Mr. Thomas Perkins, P.E. 
Dirigo Architectural  
7 Cobblestone Drive 
Turner, ME 04282 
 
 
Re: Christmas Creek Subdivision   
       Cumberland, Maine   
 
Dear Tom: 
 
The Town of Cumberland agrees to accept the sewer design flow from your project off Tuttle Road (20 
units x 6HCF per month). The Town has the capacity to handle the requested flow amounts. Each of the 20 
units will be required to have its own account and each permit will be $500 plus a $50 inspection fee. 
Monthly bills will be assessed upon occupancy through the Portland Water District. All inspections and 
permits are coordinated through the Codes office at Cumberland Town Hall.     
 
Cumberland is a relatively new sewer system (less than 30 years in age) and we have been fortunate to 
have limited inflow and infiltration in our system. We presently own 30% of the Falmouth Treatment Plant. 
This new flow would be pumped via our Tuttle Road / Rt 88 distribution system. 
 
Please let me know if you have any additional questions regarding this request. 
 
Sincerely, 
 

 
 
William R. Shane, P.E. 
Town Manager 
 
cc: Carla Nixon, Director of Planning 
      Bill Longley, Code Enforcement Officer 
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Thomas Perkins

From: John Brushwein <jbrushwein@cumberlandmaine.com>
Sent: Tuesday, April 23, 2019 4:48 PM
To: Thomas Perkins
Subject: RE: [Cumberland ME] Christmas Creek Subdivision - "Vining Way" (Sent by Tom Perkins, 

tperkins@dirigoae.com)

Tom, 
 
The road name "Vining Way" has been approved. 
 
 
John E. Brushwein, CMA 
Assessor 
 
John E. Brushwein, CMA 
Tax Assessor, Town of Cumberland 
290 Tuttle Road, Cumberland, Maine 04021 
207.829.2204 
 
Please be advised that pursuant to Title 1 M.R.S.A. Section 402(3), a public record includes any written, printed or 
graphic matter or any mechanical or electronic data in the possession or custody of an agency or public official that has 
been received or prepared for use in connection with the transaction of public or governmental  business and contains 
information relating to the transaction of said business; therefore, the public is advised that any correspondence 
whether by traditional method or e-mail with Town offices or Town officials, with certain limited exceptions, is a public 
record and is available for review by any interested party.  
 
 
 
-----Original Message----- 
From: cmsmailer@civicplus.com [mailto:cmsmailer@civicplus.com]  
Sent: Thursday, April 18, 2019 5:00 PM 
To: John Brushwein <jbrushwein@cumberlandmaine.com> 
Subject: [Cumberland ME] Christmas Creek Subdivision - "Vining Way" (Sent by Tom Perkins, tperkins@dirigoae.com) 
 
Hello jbrushwein, 
 
Tom Perkins (tperkins@dirigoae.com) has sent you a message via your contact form 
(https://www.cumberlandmaine.com/user/63/contact) at Cumberland ME. 
 
If you don't want to receive such e-mails, you can change your settings at 
https://www.cumberlandmaine.com/user/63/edit. 
 
Message: 
 
Good afternoon - 
 
We are working with planning board to approve a 20-lot subdivision on Tuttle Road.  They have asked us to seek 
approval from your office to utilize the name "Vining Way" for the street name.  The developers have chosen this name 
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in honor of the family that they purchased the land from last year.  We also need to convert the lot numbers to E-911 
street addresses. 
 
If this is acceptable, could you kindly send us an email or letter signifying your acceptance?  Feel free to contact us with 
any questions, or if we can provide any additional information. 
 
Thanks - Tom 
 
 
---------- 
 
This email has been scanned for spam and viruses by Proofpoint Essentials. Visit the following link to report this email as 
spam: 
https://us3.proofpointessentials.com/index01.php?mod_id=11&mod_option=logitem&mail_id=1555621195-
NQWL4EgKo_68&r_address=jbrushwein%40cumberlandmaine.com&report=1 





1

Thomas Perkins

From: Zachary Quinn
Sent: Wednesday, February 20, 2019 11:48 AM
To: Thomas Perkins
Subject: FW: [EXTERNAL SENDER]  RE: New England Cottontail - Christmas Creek

 
 

From: Stearns, Cory R <Cory.R.Stearns@maine.gov>  
Sent: Tuesday, February 19, 2019 10:20 AM 
To: Zachary Quinn <zquinn@dirigoae.com> 
Cc: Perry, John <John.Perry@maine.gov> 
Subject: RE: [EXTERNAL SENDER] RE: New England Cottontail - Christmas Creek 
 
The genetic results from the samples collected on site have come in. As I suspected, all samples were snowshoe 
hare. Therefore, I do not have any concerns over New England cottontails at this site. 
 
-Cory 
 
Cory Stearns 
Wildlife Biologist 
Maine Dept. Inland Fisheries and Wildlife 
15 Game Farm Rd 
Gray, ME 04039 
(207) 657-5759 
 
 
Correspondence to and from this office is considered a public record and may be subject to a request under the Maine Freedom of Access Act. Information that you 
wish to keep confidential should not be included in email correspondence. 

 

From: Stearns, Cory R  
Sent: Tuesday, January 29, 2019 4:26 PM 
To: 'Zachary Quinn' <zquinn@dirigoae.com> 
Cc: Perry, John <John.Perry@maine.gov> 
Subject: RE: [EXTERNAL SENDER] RE: New England Cottontail - Christmas Creek 
 
I visited the site last week, and conditions were good for finding droppings. I did confirm and collect Lagomorph (either 
cottontail or snowshoe hare) droppings. I suspect they are from snowshoe hare (an abundant game species), but due to the 
crusty snow conditions (tracks were not identifiable) we won’t be positive about species identification until a genetic 
analysis is conducted. I’ll submit the pellets to the University of New Hampshire this week, and we should have a 
conclusive answer within a few weeks. I’ll notify you as soon as the final results come in. In the meantime, let us know if 
you have any questions. 
 
-Cory 
 
Cory Stearns 
Wildlife Biologist 
Maine Dept. Inland Fisheries and Wildlife 
15 Game Farm Rd 
Gray, ME 04039 
(207) 657-5759 



1

Thomas Perkins

From: Greenan, Colin M CIV (US) <Colin.M.Greenan@usace.army.mil>
Sent: Tuesday, May 7, 2019 4:01 PM
To: Thomas Perkins
Cc: Woodruff, Christine; Zachary Quinn
Subject: RE: Beta Zeta Properties, LLC off 239 Tuttle Road at Cumberland, Maine Corps File No. 

NAE-2019-00883

Many thanks Tom! 
 
-- 
Colin M. Greenan 
Maine Project Office 
U.S. Army Corps of Engineers 
442 Civic Center Drive, Suite 350 
Augusta, Maine 04330 
 
ph. (978) 318-8676 
 
In order for us to better serve you, we would appreciate your completing our Customer Service Survey located at 
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0 
 
 
-----Original Message----- 
From: Thomas Perkins [mailto:tperkins@dirigoae.com]  
Sent: Tuesday, May 7, 2019 3:59 PM 
To: Greenan, Colin M CIV (US) <Colin.M.Greenan@usace.army.mil> 
Cc: Woodruff, Christine <Christine.Woodruff@maine.gov>; Zachary Quinn <zquinn@dirigoae.com> 
Subject: [Non-DoD Source] FW: Beta Zeta Properties, LLC off 239 Tuttle Road at Cumberland, Maine Corps File No. NAE-
2019-00883 
 
Good afternoon, Colin –  
 
  
 
Please see below from our wetland scientist regarding the vernal pool in question (or lack thereof in this case). 
 
  
 
Thanks - Tom 
 
  
 
From: David Chapman <dchapman@sebagotechnics.com>  
Sent: Tuesday, May 7, 2019 9:10 AM 
To: Thomas Perkins <tperkins@dirigoae.com> 
Cc: Gary Fullerton <gfullerton@sebagotechnics.com>; Mike Jakubowski <mjakubowski@sebagotechnics.com>; Zachary 
Quinn <zquinn@dirigoae.com> 
Subject: Re: Beta Zeta Properties, LLC off 239 Tuttle Road at Cumberland, Maine Corps File No. NAE-2019-00883 
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Hi, Tom,  
 
I walked it on Sunday and didn't find any eggs. It appears to be connected to the road ditch and appears to be a wetland 
but not a vernal pool. 
 
Get Outlook for Android <Blockedhttps://aka.ms/ghei36>  
 
  
 
 
 
 
 
On Mon, May 6, 2019 at 3:21 PM -0400, "Thomas Perkins" <tperkins@dirigoae.com <mailto:tperkins@dirigoae.com> > 
wrote: 
 
 Good afternoon, Dave - 
   
 Did you find any eggs (vernal, not Easter)?  I'd like to get back to Colin at ACOE. 
   
 Thanks - Tom 

   
 

ThomasPerkins
Highlight
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Section 1 
Introduction 
 
Sebago Technics has completed a Class ‘B’ High Intensity Soil Survey for Christmas Creek 
Subdivision, located off Tuttle Road in Cumberland, Maine.  The soils found on the above 
referenced site have been observed in the field using test pits dug by an excavator and hand-
augered borings (see Soil Map for Survey Limits in Appendix E).  The test pits were located by 
Global Positioning Systems (GPS) technology and incorporated into the soil map.  The soil map 
has been merged into the existing base plan prepared by Dirigo Architectural.  Topography is 
based on two-foot contour intervals prepared by BH2M, Inc. 

The soil map units and soil boundaries have been drawn, reviewed, and forwarded to Thomas W. 
Perkins, Dirigo Architectural for consideration during engineering and stormwater design of the 
proposed 20-lot subdivision.  Soils found at the site are described below and were examined and 
classified to identify potential soil limitations relating to the development of the property.  This 
report has been prepared as part of the project requirements for the Maine Department of 
Environmental Protection, and may be used to support permitting procedures as required under 
the Site Location of Development Act, Natural Resources Protection Act (NRPA), Stormwater 
Management Law, or other pertinent regulation. 

 
Section 2 
Purpose of Soil Survey 
 
The purpose of this Class ‘B’ High Intensity Soil Survey was to investigate, identify, describe, and 
map the soils on the above referenced site for the proposed 20-lot subdivision.  The 
accompanying soil survey map depicts the location and types of soil found on the project site.  
The soil information may be used to obtain hydrologic soil group ratings to assist in the 
calculations for stormwater runoff curve values required by the Maine Department of 
Environmental Protection (MDEP).  This soil information may also be used to evaluate soil 
suitability relating to development as a residential subdivision.   

 
Section 3 
Site Location and Description 
 
The site is located off Tuttle Road in Cumberland, Maine.  The abutting properties include 
wooded land around three sides with residential dwellings to the south along Tuttle Road.  The 
lot to be developed includes approximately 51 acres of land.  This property was previously a 
Christmas tree farm and consists of mostly uplands with a stream running north-south bisecting 
the parcel. The wetlands on the property were delineated by Sebago Technics, Inc. in July, 2018. 
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Section 4 
Site Investigation 
 
Site-specific soil information was collected at various locations across the site by Gary M. 
Fullerton, CSS of Sebago Technics, Inc. in January and March, 2019.  The areas examined were 
marked in the field with pink flagging and test pits were designated with letters from TP-1 to TP-
7, and borings were designated with letters from B-8 to B-10.  Test pits were observed using an 
excavator and borings were observed using a hand auger.   

Test pit/boring locations were selected based on topographic relief, landforms and vegetation 
stands, which typically are indicative of soil type variations.  They were examined for soil colors, 
rock content, texture, consistence, root depths, redoximorphic features, and depth to bedrock.  
From this information, soil logs were completed and are included in Appendix D.  In addition to 
these test pits and borings, several additional hand-augered borings were reviewed to verify 
consistency within map units for which detailed information was not gathered.   

The test pits observed in the field were then located using a GPS unit capable of submeter 
accuracy on the respective dates that they were excavated.  These points were then incorporated 
into the topographic survey to aid in the preparation of a soil map of the project area.  The 
provided base map has a scale of 1 inch = 100 feet, with two-foot contour intervals on the site. 

Drainage classifications of the soils on the site were determined by parameters found in the 
Guidelines for Maine Certified Soil Scientists for Soil Identification and Mapping, published by the 
Maine Association of Professional Soil Scientists in April 1989 and revised in March 2009. 

 
Section 5 
Soil Characteristics 
 
The soils found on the site are predominantly developed from glaciomarine and glaciolacustrine 
deposits.  The landforms typically associated with glaciomarine/ lacustrine deposits are coastal 
lowlands, lake plains and river valleys.   

The poorly drained Scantic silt loam was primarily found in the wetland areas.  This soil type 
contains seasonal high watertables at or near the ground surface.  These were generally found 
on level to gently sloping land.  The poorly to somewhat poorly drained Roundabout silt loam 
was found primarily in the northeasterly portion of the property.  These were generally found on 
level to moderately steep sloping land.  Roundabout soils have seasonal high watertables within 
16 inches of the ground surface.  The somewhat poorly drained Lamoine silt loam was found 
adjacent to the stream that bisects the property.  Most of these soils were found on moderately 
steep slopes on the westerly side of the property but a small portion was found on gentle slopes.  
Lamoine soils contain seasonal high watertables between 7 and 16 inches of the ground surface.   

The moderately well drained Nicholville silt loam was found on the easterly side of the site.  These 
were found on level land with seasonal high watertables between 16 and 40 inches of the ground 
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surface.  The well drained Salmon very fine sandy loam was found in the central portion of the 
property on moderately steep slopes.  These soils have seasonal high watertables greater than 
40 inches of the ground surface.  The well drained Suffield silt loam was found on the 
westernmost portion of the property on level and strongly sloping land.  These soils have seasonal 
high watertables greater than 40 inches of the ground surface. 

These soils should respond to use and management as determined and described in the Soil 
Series of Maine Soil Interpretations published by the Maine Association of Professional Soil 
Scientists in cooperation with the USDA Natural Resources Conservation Service, dated January 
1987 and revised January 1988 and 1989.   Soil survey interpretations are enclosed in Appendix 
C of this report. 

This site may contain inclusions of soil types that differ from the soil map units.  The areas where 
these soils were found are too small to be mapped and, for the purpose of this soil survey, there 
appears to be less than 1 contiguous acre of this soil in any part of the site.  It also appears that 
the total area of this soil type in any given map unit is less than 25 percent, therefore classifying 
these soil types as inclusions. 
 
Section 6 
Soil Map and Map Unit Descriptions 
 
The attached soil survey map depicts the size and location of the soil map units relative to each 
other and existing site features.  Each soil map unit typically consists of three letters (e.g., AdB), 
with the first two letters representing a phase of the established soil series found within soil map 
unit areas as shown on the soil map.  This soil map unit phase name is a representation of the 
soil characteristics, such as texture, stoniness, drainage, and depth to bedrock, all of which may 
affect the use and management of the soil.  The third capitalized letter represents the surface 
slope gradient of the area within the soil map unit (e.g., B represents 3 to 8 percent slopes).  
Therefore in this example “AdB” is interpreted as Adams loamy fine sand on a 3 to 8 percent 
slope.  There may be small areas of different soils within a soil map unit, known as inclusions.  
Inclusions may exist within a delineated soil map unit, although the size of the inclusion may be 
too small to stand as a soil map unit alone (<1 acre).  The soil map units found at the site are 
listed with soil potential rating classes in Appendix C of this report.   

 

Section 7 
Conclusions 
 
The soils found consist of glaciolacustrine and glaciomarine deposits.  The site contains very fine-
textured soils as well as a variety of slopes ranging from 0 to 25 percent, with even steeper slopes 
found in some areas.  No bedrock was found within the areas investigated, but it is possible that 
there could be small areas of shallow bedrock. 
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Site investigations suggest some limitations inherent to some of the soils identified at the site, 
mainly high water tables and fine-textured soils.  Most may be overcome by appropriate 
planning, engineering and site preparation of these areas.  Such site features as the depth to 
bedrock, runoff volumes, seasonal soil saturation depths, potential for frost and erosion activity, 
rock outcrops, and jurisdictional wetland areas were examined.  The following is a summary of 
areas and on-site features identified in the field with potential negative effects relating to the 
development of this parcel for a 20-lot subdivision: 
  
1. Jurisdictional wetland areas and streams were identified on the property.  Alteration to 

wetland areas will require regulatory permitting together with appropriate engineering 
to support roads and structures.  These hydric soils are not suitable for development in 
their current state and would require filling if developed.  These soils typically require 
larger stormwater management areas, have higher erosion potential and have high frost 
potential in paved areas.  Wetlands were primarily found in the Scantic and Roundabout 
soil map units.     

2.   The property has fine-textured soils with moderately steep slopes adjacent to the wetland 
areas.  These areas are highly prone to erosion due to the limiting nature of the soils to 
allow for infiltration into and percolation through the subsoil.  Runoff rates are high in 
these soils especially on slopes greater than 8 percent.  Best management practices are 
highly recommended to prevent erosion and sedimentation.   

 
Section 8 
Limitations 
 
The scope of this investigation has been limited to this Class ‘B’ High Intensity Soil Survey in 
general accordance with standards and guidelines established by the Maine Association of 
Professional Soil Scientists.  The soil survey report and soil map have been prepared for the 
exclusive use of Beta Zeta Properties, LLC, Dirigo Architecture, and Sebago Technics, Inc. for 
specific application for the proposed Christmas Creek Subdivision on Tuttle Road in Cumberland, 
Maine. 

No other warranty, expressed or implied, is made.  The conclusions and recommendations 
presented in this soil report are based on data obtained at the referenced site and our 
interpretations of this information.  This report and soil map may not reflect soil variations that 
may occur between our observation test pits.  Data from this soil report and soil map should not 
be used for any other purpose.  Soils which are considered non-limiting for one use may be 
considered limiting for another use.  The soil mapping units used in the soil report and on the soil 
map are at least in part influenced by the intended use of the soil survey and information 
provided may not always be adequate for uses other than that which the soil survey was originally 
developed. 
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SOIL NARRATIVE REPORT 
 

Christmas Creek Subdivision 

Date:           Soil profiles observed January and March, 2019 by Sebago Technics, Inc. 

Base Map:    Topographic Survey Map by BH2M, Inc. 

       2 (two) foot contour intervals on-site 

       Map Scale 1 inch = 100 feet 

Ground Control: Test pits located by GPS with sub-meter accuracy 

 
The Maine Association of Professional Soil Scientists has adopted standards for soil surveys.  Soil 
surveys are divided into four classes of survey, which are dependent upon the amount of 
information required for the project.  The following is a summary of requirements for this High 
Intensity Soil Survey. 

 

Class ‘B’ High Intensity Soil Survey Standards 

1. Map units will not contain dissimilar limiting inclusions larger than one acre. 

2. Scale of 1 inch = 200 feet or larger. 

3. Dissimilar limiting inclusions may total more than one acre per map unit delineation, in 
the aggregate, if not continuous. 

4. Ground control - test pits for which detailed data is recorded are located by means of a 
compass by chaining, pacing, or taping from known survey points; or other methods of 
equal or greater accuracy. 

5. Base map with 5-foot contour lines with ground survey. 
 

The accompanying soil profile descriptions, soil survey map and this soil narrative report were 
done in accordance with the standards adopted by the Maine Association of Professional Soil 
Scientists, March 2009. 

This Soil Survey was prepared in relation to a proposed 20-lot subdivision. 
  

 

 
 
 
___________________________________                            March 28, 2019           
              Gary M. Fullerton, C.S.S. #462               Date 
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CLASS ‘B’ HIGH INTENSITY SOIL SURVEY 

Christmas Creek Subdivision 

March 28, 2019 

 
 

SOIL LEGEND 
 

 

 SOIL TYPES:                     

Symbol  Soil Series      Phase      Slope             HSG  Drainage Class 

 LaB Lamoine Silt Loam 3-8% D SWPD 
 
 LaD Lamoine Silt Loam 8-15% D SWPD 
 
 NiA Nicholville Silt Loam 0-3% B SWPD  
 
 RoA Roundabout Silt Loam 0-3% D PD/SWPD 
 
 RoB Roundabout Silt Loam 3-8% D PD/SWPD 
 
 RoC Roundabout Silt Loam 8-15% D PD/SWPD 
 
 RoD Roundabout Silt Loam 15-25% D PD/SWPD 
 
 SaD Salmon Very Fine Sandy Loam 15-25% B WD 
 
 SnA Scantic Silt Loam 0-3% D PD 
 
 SnB Scantic Silt Loam 3-8% D PD 
 
 SuA Suffield Silt Loam 0-3% C WD 
 
 SuB Suffield Silt Loam 3-8% C WD 
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 SOIL CONDITIONS SUMMARY TABLE 
for SUBSURFACE INVESTIGATIONS at DEP SITE LOCATION PROJECTS 

Project Name:  
Christmas Creek Subdivision     

DEP Project #: 

Applicant Name:  
Beta Zeta Properties, LLC 

Consultant Name:  
Sebago Technics, Inc. 

Project Location (municipality):  
                                     Cumberland 

Type of Investigation:  
Class ‘B’ High Intensity Soil Survey 

 

 
 

 Exploration  or    soil profile/condition (L.S.E.) Depths to (check one):      inches     cm Ground 
Lot  if at   soil series name (C.S.S.)    Surface 
No. Symbol SSWD   geologic unit (C.G.) Mottling Bedrock Restrictive Slope 
 (alph/num) field (as appropriate to the 

investigation) 
  Layer (%) 

 TP-1  LAMOINE 8 --- 8 3-8 
 TP-2  SUFFIELD --- --- 16 3-8 
 TP-3  LAMOINE 11 --- 11 8-15 
 TP-4  LAMOINE 14 --- 60 8-15 
 TP-5  SALMON 48 --- 22 8-15 
 TP-6  NICHOLVILLE 27 --- 40 0-3 
 TP-7  LAMOINE 13 --- 13 3-8 
 B-8  SCANTIC 5 --- 14 0-3 
 B-9  ROUNDABOUT 8 --- 8 3-8 
 B-10  SCANTIC 0 --- 24 0-3 
        
        
        
        
        
        
        
        
        
        
        
        
        

  
 

Professional Endorsements (as applicable)  
L.S.E. signature: 

 
Date:   

 name printed/typed:  Lic. #:   
C.S.S. signature: 

 
Date: 03-28-19  

 name printed/typed: Gary M. Fullerton Cert. #: 462  
C.G. signature: 

 
Date:    

 name printed/typed: Cert. #: affix professional seal 
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SOIL SURVEY INTERPRETATIONS 
 

Soil survey interpretations are derived from the inherent soil characteristics found within the soil profile.  
The interpretations are predictions (numeric and descriptive) of soil suitability for a specific use, based on 
the soil’s characteristics.  These interpretations have many practical applications, such as estimating costs 
for land development, calculating storm water runoff, determining structural bearing strengths, 
estimating erodibility, etc.  Soil potential ratings have been developed using soil survey interpretations to 
compare soil series, based on limitations or potentials, for a given use.   

 

Limitations of Soil Interpretations 
 
Soil interpretations are very useful for many purposes and projects, although they do have limitations, 
including: 
 

1. An interpretation for a specific purpose is rarely adaptable for another use without management 
considerations. 

2. Use of interpretations for specific areas has an inherent limitation relating to variability of the soil 
map unit.  As the size of the soil survey area and the soil map units increase, soil interpretations 
provide a less reliable prediction of actual soil conditions. 

3. Interpretations are also limited by the natural variability within a soil profile, which directly affects 
the precision of the soil interpretation. 

4. Soil interpretations are predictions of potentials or limitations based on soil properties.  A soil 
may possess several limiting factors and therefore all site specific soil properties must be known 
for accurate interpretations. 

5. Soil interpretations are used to predict the costs of development and to ultimately determine 
feasibility of a project.  It should be noted that most soil limitations can be overcome with 
engineering solutions to make a soil suitable for a proposed use. 

 

Soil Potential Rating Factors 

Soil potential ratings have been developed as a useful form of soil interpretations.  These ratings are based 
on local conditions, local experience and expertise, and laws, codes and rules governing the use of soils 
for various purposes.  Potential ratings include the feasibility of a soil for a particular use relative to other 
soils within a given area.  Factors considered in preparing soil potential ratings are the feasibility of using 
certain technology and practices to overcome limiting factors and the relative cost of implementing these 
practices.  Some examples of unfavorable soil qualities inherent in Maine soils are listed below: 

1. Depth to Water Table – The depth to water table affects the natural drainage of the soil in which 
in turn affects the soils potential for development.  A soil with a shallow depth to seasonal high 
water table requires construction methods such as added fill and artificial drainage to overcome 
this limitation.  A soil with a seasonal high water table deeper than 6 feet below the soil surface 
would have higher potential than a soil with a seasonal high water table at 18 inches. 
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2. Flooding – Soils are rated on the basis of whether they are subject to flooding or not.  Flooding is 
separated into three categories:  none, occasional (floods at least once in ten years), and frequent 
(floods at least once every two years).  Soils subject to flooding have less potential for 
development than those that do not flood. 

3. Slope – Soils are rated on the basis of slope.  The less sloping areas require less corrective 
measures than the steeper areas and thus have a greater potential for development. 

4. Depth to Bedrock – The presence of bedrock affects the use of soils for development.  Soils with 
shallow depth over bedrock have less potential for development than deep soils. 

5. Surface Stones – The presence of stones and boulders on the soil surface affect the use of the soil 
for development.  In preparing a site for a dwelling or septic sewage disposal area, surface stones 
have to be removed. 

6. Depth to Restrictive Layer – Some soils have a restrictive layer that begins at a shallow depth.  
This layer can impede natural drainage and permeability.  This soil factor is important when 
designing a septic sewage disposal system. 

7. Soil Profile and Condition – The Maine Subsurface Wastewater Disposal Rules provides a table by 
which each soil can be categorized by profile group and soil condition.  The profile group is based 
on parent material or origin of the soil, texture of the soil, and the presence of any restricting 
layer within the soil profile.  The soil condition refers to the depth to bedrock or drainage class. 

 
Low density development includes single family unit residences with basements and comparable buildings 
and septic tank absorption fields, with or without on-site sources of water.  Development may be as a 
single unit or as a cluster of units in a development.  Paved roads in a development are also included in 
the rating.  Soil potentials have been developed by selecting the best soil in a county for low density 
development.  This “reference soil” is the best because it has all the best characteristics for all rated uses 
with regards to development.  For low density urban development, a reference soil has the following 
properties: 

 

• A water table level greater than 6 feet 
• The soil does not flood 
• Slope is 0-3 percent 
• The soil lacks a restrictive layer 
• The depth to bedrock is more than 5 feet 
• Surface stone cover is 0.1 to 15 percent 
• The soil requires a medium sized rating for a septic sewage disposal field 
• There is low potential for groundwater contamination from septic field effluent 

 

This reference soil is assigned a value of 100 index points.  Costs are also developed for all other soils in 
the county for overcoming the various soil limitations.  These costs are converted to index points and 
subtracted from the reference soil.  The result is a method of comparing development costs for the soils 
in a county.  Environmental constraints as well as long term maintenance costs are also a factor in 
developing soil potentials. 
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The Soil Potential index is a mathematical expression of a soil’s position in the overall range of potentials 
which is 100 to 0.  Since the entire range is large, these numerical ratings are separated into Soil Potential 
Rating Classes of very low to very high. 

The composite rating for development was determined by a weighted average of individual soil potential 
indices as follows:  septic tank absorption fields, 45 percent; dwellings with basements, 20 percent; and 
local roads and streets, 35 percent. 

 
Soil Potential Rating Classes 

Soil Potential Rating Classes are based on the expected performance of a soil if feasible measures are 
taken to overcome its limitations, the cost of such measures, and the magnitude of the limitations that 
remain after measures have been applied.  The development rating (fourth column in the rating tables) is 
a weighted sum of the septic, dwelling, and road indices.  The septic system has the most restrictive site 
requirements and the dwelling has the least restrictive site requirements.   

Very High Potential – Site conditions and soil properties are favorable.  Installation costs are 
lowest for that use and there are no soil limitations.  Soils in the group have soil properties similar 
to the reference soil.  The Soil Potential Index for this rating class is 100 for each soil use. 
 
High Potential – Site conditions and soil properties are not as favorable as the reference soil 
condition.  The cost of measures for overcoming soil limitations is slight.  The index for this rating 
class ranges from 83 to 99 for each soil use. 
 
Medium Potential – Site conditions and soil properties are below soils with high potential. Costs 
of the measures for overcoming soil limitations are significant.  The index for this rating class 
ranges from 60 to 82. 
 
Low Potential – Site conditions and soil properties are significantly below soils with medium 
potential.  Costs of measures required to overcome soil limitations are very high.  The index for 
this rating class ranges from 40 to 59 for each soil use. 
 
Very Low Potential – There are severe soil limitations for which economical corrective measures 
are prohibitive or unavailable and costs of these measures are extremely high.  Also, soil 
limitations which detract from environmental quality may continue even after installation of 
corrective measures.  The index for this rating class is less than 40.  They may also be prohibited 
for use by local or state laws. 
 
 

Drainage Classes 

Drainage classes are the relative wetness that a soil under normal conditions has relating to the soil water 
table.  The following seven drainage classes are used for the soils found in Maine: 

1. Excessively Drained (ED) soils with water that is removed very rapidly.  The occurrence of internal 
free water is very rare or very deep. 

2. Somewhat Excessively Drained (SWED) soils with water that is removed rapidly through the soil.  
Internal free water occurrence is very rare or very deep. 
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3. Well Drained (WD) soils with water that is removed from the soil readily but not rapidly.  Internal 
free water occurrence commonly is deep or very deep. 

4. Moderately Well Drained (MWD) soils with water that is moved somewhat slowly during some 
periods of the year.  Internal free water is moderately deep and transitory to permanent 
throughout the soil profile. 

5. Somewhat Poorly Drained (SWPD) soils with water that is removed from the soil slowly and 
remains wet from significant periods of time during the growing season.  The depth to internal 
free water is shallow to moderately deep, transitory to permanent. 

6. Poorly Drained (PD) soils with water that is removed so slowly that the soil is wet at shallow 
depths during the growing season or remains in a wet state for long periods. 

7. Very Poorly Drained (VPD) soils with water that is removed from the soil so slowly that the free 
water remains at or near the ground surface during the growing season.  Internal free water is 
very shallow and persistent or permanent. 

 

Slope Class 

A Level and nearly level   0-3 percent 

B Gently sloping (undulating)  3-8 percent 

C Strongly sloping (rolling)  8-15 percent 

D Moderately steep (hilly)  15-25 percent 

E Steep     25-45 percent 

F Very Steep    45+ percent 

 

Depth to Bedrock 

1. Very Shallow   Less than 10-inches to bedrock 
2. Shallow   10-inches to less than 20-inches to bedrock 
3. Moderately Deep  20-inches to less than 40-inches to bedrock 
4. Deep    40-inches to less than 60-inches to bedrock 
5. Very Deep   Greater than 60-inches to bedrock 

 
 

 
Classes of Surface Stones 

1. Stony or bouldery  0.01 to 0.1 percent surface coverage 
2. Very stony/ boulder  0.1 to 3.0 percent surface coverage 
3. Extremely stony/ bouldery 3.0 to 15 percent surface coverage 
4. Rubbly    15 to 50 percent surface coverage 
5.        Very Rubbly   More than 50 percent surface coverage 
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CLASS ‘B’ HIGH INTENSITY SOIL SURVEY 
Christmas Creek Subdivision 

March 28, 2019 

 

SOIL POTENTIAL RATING CLASSES 
MAP UNIT SEPTICS BUILDINGS ROADS DEVELOPMENT 

LaB 
Lamoine, 3 to 8 percent 
 

VERY LOW MEDIUM VERY LOW VERY LOW 

LaD 
Lamoine, 8 to 15 percent 
 

VERY LOW MEDIUM VERY LOW VERY LOW 

NiA 
Nicholville, 0 to 3 percent 
 

MEDIUM HIGH MEDIUM MEDIUM 

RoA 
Roundabout, 0 to 3 percent 
 

VERY LOW MEDIUM MEDIUM LOW 

RoB 
Roundabout, 3 to 8 percent 
 

VERY LOW MEDIUM MEDIUM LOW 

RoC 
Roundabout, 8 to 15 percent 
 

VERY LOW MEDIUM MEDIUM LOW 

RoD 
Roundabout, 15 to 25 percent 
 

VERY LOW MEDIUM MEDIUM LOW 

SaD 
Salmon, 15 to 25 percent 
 

MEDIUM HIGH MEDIUM MEDIUM 

SnA 
Scantic, 0 to 3 percent 
 

VERY LOW VERY LOW VERY LOW VERY LOW 

SnB 
Scantic, 3 to 8 percent 
 

VERY LOW VERY LOW VERY LOW VERY LOW 

SuA 
Suffield, 0 to 3 percent 
 

MEDIUM HIGH MEDIUM MEDIUM 

SuC 
Suffield, 3 to 8 percent 
 

MEDIUM HIGH MEDIUM MEDIUM 
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LAMOINE (LaB, LaD) 
(Frigid Aeric Epiaquepts) 

 
SETTING 

 
Parent Material:  Marine or lacustrine sediments 

Landform:   Level or gently sloping marine or lake plains 

Position in Landscape: Lower to intermediate positions 

Slope Gradient Ranges: (B) 3-8% (D) 15-25% 
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Somewhat poorly drained 

Typical Profile: Surface layer:  Very dark brown silt loam, 7” 

Subsoil layer: Light olive brown grayish brown, mottled silt 
loam to light olive brown silty clay loam, 
mottled, 17” 

 Substratum:  Olive silt clay, mottled, 65” 

Hydrologic Group:  D 

Surface Runoff:  Medium 

Permeability: Moderate or moderately slow in surface layer, slow and 
moderately slow in the upper part of the subsoil, slow or very slow 
in the lower part of the subsoil and substratum. 

Depth to Bedrock:  Very deep, > 60” (Variable in portions of the site) 

Hazard to Flooding:  None 
 

INCLUSIONS WITHIN MAPPING UNIT 
 
Similar: Scantic, Roundabout 

Contrasting: Salmon 
 

USE AND MANAGEMENT 
 
A limiting factor for building site development is wetness due to the presence of a shallow water 
table November through June.  Proper foundation drainage or site modification is recommended 
for construction.  Use of this soil for roadways, underground piping, and foundations is poor due 
to wetness and very fine textured soils.  
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NICHOLVILLE (NiA) 
(Frigid Aquic Haplorthods) 

 
SETTING 

 
Parent Material:  Wind and water deposited silts and very fine sands. 

Landform:   Lake plains, uplands. 

Position in Landscape: Moderately high on long planar slightly convex slopes. 

Slope Gradient Ranges: (A) 0-3% 
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Moderately well drained 

Typical Profile: Surface layer:  Very dark grayish brown, silt loam, 10” 

Subsoil layer: Dark yellowish brown silt loam to mottled 
yellowish brown very fine sandy loam, 18” 

Substratum: Grayish brown loamy very fine sand, 60” 

Hydrologic Group:  B 

Surface Runoff:  Medium 

Permeability:   Moderate throughout 

Depth to Bedrock:  Very deep, >60” 

Hazard to Flooding: None 
 

INCLUSIONS WITHIN MAPPING UNIT 
 
Similar: Salmon 

Contrasting: Lamoine 
 

USE AND MANAGEMENT 
 
Nicholville has a medium rating for roadfill material due to frost action susceptibility.  Proper 
foundation drainage or site modification is recommended for construction.  Seasonal high 
watertables exist within 40 inches of the ground surface. 
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ROUNDABOUT (RoA, RoB, RoC, RoD) 
(Frigid Aeric Haplaquepts) 

 
SETTING 

 
Parent Material:  Marine, lacustrine sediments 

Landform:   Level, gently sloping marine, lake plains 

Position in Landscape: Lower to intermediate positions 

Slope Gradient Ranges: (A) 0-3% (B) 3-8% (C) 8-15% (D) 15-25% 
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Variable composition of fill at varying depths 

Typical Profile: Surface layer:  Very dark brown silt loam, 7” 

Subsoil layer: Olive brown, silt loam, mottled 26”; olive 
gray very fine sandy loam, 30” 

 Substratum:  Olive, mottled silt loam, 60” 

Hydrologic Group:  D 

Surface Runoff:  Slow to medium 

Permeability: Moderate or moderately slow in solum, slow and moderately slow 
or slow in the medium textured substratum, rapid and very rapid 
in the course textured substratum 

Depth to Bedrock:  Very deep, >60” (Variable in portions of the site) 

Hazard to Flooding:  None 
 

INCLUSIONS WITHIN MAPPING UNIT 
 
Similar: Scantic, Lamoine 

Contrasting: Salmon 
 

USE AND MANAGEMENT 
 
Development with subsurface wastewater disposal is rated severe due to a seasonal high water 
table within 16 inches in these soils.  A limiting factor for building site development is wetness 
due to the presence of shallow water table throughout November through May.  Proper 
foundation drainage or site modification is recommended for construction.  Use of this soil for 
roadways is poor due to wetness.  Underground piping has severe limitations due to wetness. 
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SALMON (SaD) 
(Frigid Typic Haplorthods 

 
SETTING 

 
Parent Material:  Wind and water deposited silts and very fine sands 

Landform:   Lake plains, uplands 

Position in Landscape: Moderately high on long planar slightly convex slopes 

Slope Gradient Ranges: (D) 15-25%     
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Well drained 

Typical Profile: Surface layer:           Dark grayish brown very fine sandy loam, 8” 

 Subsurface layer:    Strong brown very fine sandy loam, 15” 

Subsoil layer: Yellowish brown very fine sandy loam, 23” 

 Substratum:           Grayish brown very fine sandy loam, 70” 

Hydrologic Group: B 

Surface Runoff:  Slow 

Permeability: Moderate throughout the soil 

Depth to Bedrock:  Very deep, >60” 

Hazard to Flooding: None 
 

INCLUSIONS WITHIN MAPPING UNIT 
 
Similar: Suffield 

Contrasting: Roundabout 
 

USE AND MANAGEMENT 
 
Soils are rated high for buildings and medium for roads.  Soils contain many fines and are not 
suitable for construction fill.  Septic systems are limited by restrictive layers typically found in the 
finer horizons of the soil profile.  Seasonal high watertable is typically greater than 40 inches from 
the ground surface.   
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SCANTIC (SnA, SnB) 
(Frigid Typic Epiaquepts) 

 
SETTING 

 
Parent Material:  Marine, lacustrine sediments 

Landform:   Level or gently sloping marine or lake plains 

Position in Landscape: Lower to intermediate positions 

Slope Gradient Ranges: (A) 0-3%  (B) 3-8%   
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Poorly drained 

Typical Profile: Surface layer:  Dark grayish brown silt loam, 9” 

 Subsurface layer: Mottled olive gray silt loam, 11” 

Subsoil layer: Mottled olive gray silty clay loam, 16” 

 Substratum:  Mottled olive gray silty clay, 65” 

Hydrologic Group: D 

Surface Runoff:  Slow 

Permeability: Moderate or moderately slow in upper profile, slow to very slow in 
the subsoil and substratum 

Depth to Bedrock:  Very deep, >60” 

Hazard to Flooding: May flood occasionally on lowest fringes during spring and periods 
of excessive precipitation 

 
INCLUSIONS WITHIN MAPPING UNIT 

 
Similar: Lamoine, Roundabout 

Contrasting: Nicholville 
 

USE AND MANAGEMENT 
 
A limiting factor for building site development is wetness due to the presence of shallow water 
table throughout most of the year.  Proper foundation drainage or site modification is 
recommended for construction.  Use of this soil for roadways is severe due to low strength and 
frost action.  Underground piping has severe limitations due to wetness. 
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SUFFIELD (SuA, SuC) 
(Mesic Dystric Eutrudepts) 

 
SETTING 

 
Parent Material:  Marine, lacustrine sediments 

Landform:   gently sloping to very steep marine or lake plains 

Position in Landscape: Moderately high on convex slopes 

Slope Gradient Ranges: (A) 0-3%  (C) 8-15%     
 

COMPOSITION AND SOIL CHARACTERISTICS 
 
Drainage Class:  Well drained 

Typical Profile: Surface layer:           Dark brown silt loam, 7” 

 Subsurface layer:    Light olive brown silt loam, 5” 

Subsoil layer: Light olive brown silt loam, firm, 23” 

 Substratum:           light olive brown silty clay, very firm, 30” 

Hydrologic Group: C 

Surface Runoff:  Slow 

Permeability: Moderate in upper profile, slow to very slow in substratum 

Depth to Bedrock:  Very deep, >60” 

Hazard to Flooding: None 
 

INCLUSIONS WITHIN MAPPING UNIT 
 
Similar: Salmon, Lamoine 

Contrasting: Nicholville 
 

USE AND MANAGEMENT 
 
Soils are rated high for buildings and medium for roads.  Soils contain many fines and are not 
suitable for construction fill.  Septic systems are limited by restrictive layers typically found in the 
finer horizons of the soil profile.   
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FORM F 18280

Project Name:     Applicant Name: Project Location (municipality):  

Exploration Symbol: TP-1 Test Pit Exploration Symbol: TP-2 Test Pit

0 " Depth of Organic Horizon Above Mineral Soil 0 " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistency Color 0 Texture Consistency Color
1 1

2 2

3 3

4 FRIABLE 4 SILT 5Y 4/4
5 5 LOAM
6 6 FRIABLE OLIVE
7 SILTY CLAY 5Y 4/2 7

8 LOAM 8

9 OLIVE GRAY 9

10 10

12 12 5Y 5/3
14 FIRM 14 SILTY CLAY OLIVE
16 16 LOAM
18 18

20 20

5Y 4/2
24 SILTY FIRM

CLAY OLIVE GRAY

30

SILTY CLAY

108

40 VERY FINE SAND FRIABLE 5Y 5/3
120 OLIVE

SILTY FIRM 5Y 4/2
120 132 CLAY OLIVE GRAY

Slope %   Limiting factor Slope %   Limiting factor

Soil Series / phase name: LAMOINE SWPD Soil Series / phase name: SUFFIELD WD
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

Exploration Symbol:         TP-3 Test Pit Exploration Symbol: TP-4 Test Pit

0 " Depth of Organic Horizon Above Mineral Soil 0 " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistency Color 0 Texture Consistency Color
1 1

2 2

3 2.5Y 4/3 3

4 4 2.5Y 5/6
5 SILT FRIABLE OLIVE BROWN 5 LOAM
6 LOAM 6 LIGHT OLIVE
7 7 BROWN
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14 14 FRIABLE
16 5Y 5/2 16 SILT LOAM 10YR 3/3
18 SILTY CLAY 18 DARK BROWN
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SILTY CLAY FIRM 5Y 4/2
120 120 OLIVE GRAY

Slope %   Limiting factor Slope %   Limiting factor

Soil Series / phase name: LAMOINE SWPD Soil Series / phase name: LAMOINE SWPD
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

name printed/typed:

name printed/typed: affix professional seal

SOIL PROFILE/CLASSIFICATION INFORMATION
Detailed Description of Subsurface Conditions at Project Sites

CHRISTMAS CREEK SUBDIVISION BETA ZETA PROPERTIES, LLC CUMBERLAND

SOIL DESCRIPTION AND CLASSIFICATION SOIL DESCRIPTION AND CLASSIFICATION
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non-hydric 3-8 8"    restrictive layer non-hydric 3-8 16"    restrictive layer 
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C.S.S. D C.S.S. C
Hydrologic Group Hydrologic Group

L.S.E. L.S.E.
Design Class Design Class
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Professional Endorsements (as applicable)
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FORM F 18280

Project Name:     Applicant Name: Project Location (municipality):  

Exploration Symbol: TP-5 Test Pit Exploration Symbol: TP-6 Test Pit

1-2 " Depth of Organic Horizon Above Mineral Soil 1-2 " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistency Color 0 Texture Consistency Color
1 1

2 2 2.5Y 3/2
3 FINE 2.5Y 4/4 3

4 SANDY 4 VERY DARK
5 LOAM OLIVE BROWN 5 GRAYISH BROWN
6 6

7 FRIABLE 7

8 8 SILT
9 9 LOAM

10 5Y 5/4
SILT 2.5Y 5/3 12 FRIABLE

LOAM LIGHT OLIVE 14 OLIVE
22 BROWN 16
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SILTY FIRM 5Y 4/2 CLAY OLIVE GRAY
120 CLAY OLIVE GRAY 120

Slope %   Limiting factor Slope %   Limiting factor

Soil Series / phase name: SALMON WD Soil Series / phase name: NICHOLVILLE MWD
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

Exploration Symbol:         TP-7 Test Pit Exploration Symbol: Test Pit

1-2 " Depth of Organic Horizon Above Mineral Soil " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistency Color 0 Texture Consistency Color
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Slope %   Limiting factor Slope %   Limiting factor

Soil Series / phase name: LAMOINE SWPD Soil Series / phase name:
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

name printed/typed:

name printed/typed: affix professional seal
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signature:
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Professional Endorsements (as applicable)
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SOIL PROFILE/CLASSIFICATION INFORMATION
Detailed Description of Subsurface Conditions at Project Sites
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FORM F 18280

Project Name:     Applicant Name: Project Location (municipality):  

Exploration Symbol: B-8 Test Pit Exploration Symbol: B-9 Test Pit

2-3 " Depth of Organic Horizon Above Mineral Soil 2-3 " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistency Color 0 Texture Consistency Color
1 1

2 SILTY CLAY LOAM FRIABLE 5Y 3/2 2 FINE SANDY LOAM FRIABLE 7.5YR 3/4
3 DARK OLIVE GRAY 3 DARK BROWN
4 4

5 5

6 6

7 7

8 8

9 9

10 10 FIRM 2.5Y 5/4
12 12 LIGHT OLIVE
14 14 BROWN
16 16

18 SILTY CLAY FIRM 5Y 5/2 18

20 OLIVE GRAY 20

VERY FINE SANDY
24 LOAM

LOAMY VERY FINE
30 30 SAND

40 40

50 50

60 60

Slope %   Limiting factor Slope %   Limiting factor

Soil Series / phase name: SCANTIC PD Soil Series / phase name: ROUNDABOUT SWPD
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

Exploration Symbol:         B-10 Test Pit Exploration Symbol: Test Pit

2-3 " Depth of Organic Horizon Above Mineral Soil " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistency Color 0 Texture Consistency Color
1 1

2 SILTY CLAY LOAM FRIABLE 2.5Y 3/2 2

3 VERY DARK 3
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Slope %   Limiting factor Slope %   Limiting factor

Soil Series / phase name: SCANTIC PD Soil Series / phase name:
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

name printed/typed:

name printed/typed: affix professional seal

SOIL PROFILE/CLASSIFICATION INFORMATION
Detailed Description of Subsurface Conditions at Project Sites

CHRISTMAS CREEK SUBDIVISION BETA ZETA PROPERTIES, LLC CUMBERLAND

SOIL DESCRIPTION AND CLASSIFICATION SOIL DESCRIPTION AND CLASSIFICATION
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Hydrologic Group Hydrologic Group
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CLASS ‘B’ HIGH INTENSITY SOIL MAP 
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QUITCLAIM EASEMENT DEED 
 
 KNOW ALL MEN BY THESE PRESENTS, that Beta Zeta Properties, LLC, a 
Maine limited liability company with an address of 9 Kimberly Circle, Brunswick, Maine 04011, 
in its capacity as Declarant of the Christmas Creek Subdivision (the “Subdivision”) located in the 
Town of Cumberland, Maine (together with its successors and assigns the “Grantor”) as depicted 
on a certain Final Plan of “Christmas Creek” approved by the Town of Cumberland Planning 
Board and recorded in the Cumberland County Registry of Deeds in Book ____, Page ____ (the 
“Subdivision Plan”) and subject to the terms of that certain Declaration of Easements, Covenants 
and Restrictions and Reservation of Rights Affecting the Subdivision Called Christmas Creek in 
the Town of Cumberland, County of Cumberland and State of Maine recorded in the said 
Registry of Deeds in Book ____, Page ____ (the “Declaration”), does hereby give, grant and 
quitclaim to the Town of Cumberland, Maine, a municipal corporation with a mailing address 
of 290 Tuttle Road, Cumberland, Maine (“Grantee”), in perpetuity and in accordance with 33 
M.R.S.A. § 1582, a fifteen (15) foot wide recreational trail easement over land of Grantor 
situated in the Town of Cumberland, County of Cumberland and State of Maine, as more 
particularly described in “Schedule A - Easement Area” attached hereto and incorporated herein 
by reference (the “Easement Area”), and as shown on the Subdivision Plan, (1) for the purpose 
of making a trail therein contained available to the public for the purposes of:  (a) hiking, (b) 
walking, (c) running or jogging, (d) cross-country skiing, (e) birding or nature watching, (f) 
accessing the Town-owned trail system on adjacent or neighboring properties, and (g) other 
similar uses, provided however, that such uses shall not unreasonably interfere with the quiet 
enjoyment of the owners of the lots in the Subdivision and, provided further, that no (i) vehicular 
or motorized travel, except for power-driven mobility devices for use by persons who have 
mobility impairments and/or emergency vehicles in the event of a medical emergency occurring 
within the Easement Area, (ii) gatherings of groups larger than 15, (iii) alcohol or smoking of 
marijuana or tobacco (whether legally possessed or not), (iii) erection of permanent structures or 
structures visible from the Subdivision, (iv) placement of benches, picnic tables or portable 
bathroom facilities or trash receptacles unless the Grantee agrees to diligently and regularly 
empty the same, (v) fires, (vi) tree harvesting or removal, except as provided in Section 2, or 
(vii) animals of any kind except for leashed dogs (in accordance with Town rules and 
ordinances) shall be permitted, (2) to erect and maintain appropriate trail signage, and (3) to 
enter thereon at all reasonable times with persons or machinery to maintain, monitor, mow 
and/or repair the Easement Area, trail, signage and appurtenances, as described herein. 

 
 The above described easement is hereby conveyed subject to the following scope and 
conditions: 
  
 1. The easement rights in the Easement Area are granted on an “as is” basis, subject 
to the rights of the Grantor, its successors and assigns, including, without limitation, the Owners’ 
Association (as that term is defined in the Declaration) (hereinafter, “Owner”) described herein 
and in the Declaration.  Without limiting the generality of the foregoing, nothing herein shall 
prohibit Owner or individual owners in the Subdivision from using the trail system in the 
Easement Area in a manner consistent with the terms hereof and in common with public 
recreational users as a member, or members, of the general public.  This easement is not intended 
to be construed as a conservation easement pursuant to 33 M.R.S.A §476 et seq. 
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 2. Grantee agrees to conduct, at its cost, reasonable, regular and ongoing 
maintenance (including leaf, brush and limb removal, mowing, raking, regrading and mulch 
repair/replacement over time and any repairs necessary to maintain the footbridge constructed in 
the Easement Area by Declarant in good working order as determined by Grantee) on the trails 
and paths located in the Easement Area, provided, however, that Grantee shall not relocate the 
paths or trails outside of the Easement Area or engage in the removal of any trees, shrubs or 
other screening located adjacent to such Easement Area without the advance consent of the 
Owner and, in the case of those portions of the Easement Area bordering lots in the Subdivision, 
the consent of the owners of such lots, except that such consent shall not be required if the 
removal is of a tree or portion of a tree that has fallen into the Easement Area as a result of storm 
or other weather damage.  Grantee shall use reasonable efforts to monitor use of the Easement 
Area and enforce the terms hereof and the Grantee’s policies and rules for use of Grantee’s trail 
system generally.   
 
 3. Notwithstanding anything herein to the contrary, use of the Easement Area by any 
individual shall be at such individual’s own risk.  Owner shall have the right to install and 
maintain, at its option, signage to this effect in, or adjacent to, the Easement Area, provided, 
however, that failure to do so shall not alter the assumed risk of the user.  The parties hereby 
expressly agree that (a) Grantor has agreed to the grant of an easement herein as requested by the 
Grantee, (b) Grantor will not receive any monetary consideration for the granting of such 
easement, (c) Grantor and any other Owners, by virtue of granting the easement rights herein 
contained, do not assume any duty to, or for the benefit of, the general public for any defects in 
the trail facilities or conditions or the Easement Area, all such duty (if any) being assumed by the 
Grantee, (d) Owner shall have no duty to monitor the Easement Area for any dangerous 
conditions or to warn any party thereof, and (e) that Grantor and any other Owner shall be 
entitled to the full protection afforded to an owner of property who permits access to such 
owner’s premises for recreational uses by 14 M.R.S.A. §159-A.  Further, Grantee agrees to 
indemnify, defend and hold Owner harmless, from and against any and all losses, costs, claims, 
expenses and liabilities suffered by Owner on account of any injury to person or damage to 
property caused by or to Grantee, its agents, employees, contractors, invitees, or any other party 
claiming through Grantee within the Easement Area.   Nothing in this Section shall be construed 
as a waiver of any defenses or immunities afforded to Grantee by the Maine Tort Claims Act 
against any third party.  
  
 4. Grantee’s easement rights are limited strictly to the rights herein conveyed.  
Grantor does not by this deed convey Grantee a right-of-way over any other portion of Grantor’s 
property or the Subdivision.  Grantor’s grant of the easement shall not be deemed to imply a 
right-of-way or easement over any other part of the Subdivision in favor of the Grantee. 

 
5. Grantee acknowledges by acceptance of this deed that Grantor makes no 

warranties with respect to matters affecting title or the effect of any title encumbrances upon 
Grantee’s rights hereunder.  
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 6. Grantee is hereby granted the right to enforce this Recreation Trail Easement by 
proceedings at law and in equity, including the right to require the restoration of the Trail 
Corridor to a condition in compliance herewith.  If a Court (or other decision maker chosen by 
mutual consent of the parties) determines that this Recreation Trail Easement has been breached 
by a party hereto or his/her/its assigns, agents, employees, contractors, invitees, licensees, 
permittees, tenants, guests, or lessees, which breach continues after first giving thirty (30) days’ 
written notice of default by certified mail, return receipt requested to the breaching party, then 
the breaching party will reimburse the non-breaching party for any reasonable costs of 
enforcement, including court costs, reasonable attorney's fees, and any other payments ordered 
by such Court or decision maker.  Grantor is not responsible for injury to or change in the 
Easement Area originating from outside of the Easement Area or Grantor’s abutting reserved 
land or from natural causes, such as, but not limited to, fire, flood, storm, earth movement, 
natural evolution of plant and animal communities, or from any prudent action taken by Grantor 
under emergency conditions to prevent, abate, or mitigate significant injury to the Easement 
Area resulting from such causes. 

 
 
IN WITNESS WHEREOF, Beta Zeta Properties, LLC, has caused this instrument to be 

signed and sealed this ____ day of _________________, 2019. 
 
Signed, Sealed and Delivered 
 In the Presence of 
 
       Beta Zeta Properties, LLC 
 
____________________________   By: ___________________________ 
Witness        
        Its 
 
 
State of Maine 
County of __________, ss.    __________________, 2019 
 
 Personally appeared the above-named ______________________, _____________ of 
Beta Zeta Properties, LLC and acknowledged the foregoing to be his free act and deed in his said 
capacity, and the free act and deed of the said Beta Zeta Properties, LLC. 
 
     Before me, 
 
 
       ______________________________ 
       Notary Public/Attorney at Law 
 
       ______________________________ 
       Typed or Printed Name 
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ACCEPTED BY THE TOWN OF CUMBERLAND: 
 
By:______________________________________________  ____________ 
 William R. Shane, its duly authorized Town Manager  Date 
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Schedule A – Easement Area 
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Thomas Perkins

From: Dan Small <dsmall@cumberlandmaine.com>
Sent: Friday, April 19, 2019 7:29 PM
To: Thomas Perkins
Cc: Zachary Quinn; Carla Nixon; William Shane
Subject: Re: Christmas Creek Subdivision - 239 Tuttle Road
Attachments: image001.jpg; image002.png; image003.png; image004.png

Tom, 
I am all set with the road being 3000’ long. 
Regards, 
Dan 
 
Daniel R. Small, EFO 
Chief of Department 
Cumberland Fire Department 
366 Tuttle Road 
Cumberland, ME 04021 
 
(207) 829-5421 office 
(207) 829-4256 fax 
(207) 233-0414 cell 
dsmall@cumberlandmaine.com<mailto:dsmall@cumberlandmaine.com> 
 
On Apr 18, 2019, at 5:28 PM, Thomas Perkins <tperkins@dirigoae.com<mailto:tperkins@dirigoae.com>> wrote: 
 
Good afternoon, Chief – 
 
One of your deputies was kind enough to provide your email to me.  We have been working with the Planning Board for 
approval of a 20-lot subdivision off Tuttle Road.  The road is approximately 3000’ long and capped with a large diameter 
cul-d-sac.  Along the road are six fire hydrants spaced to comply with NFPA requirements.  Attached is a plan showing 
the proposed layout. 
 
The Planning Board has asked us to secure your approval on: 
 
  *   The length of the road exceeding 2000’.  Due to the long, rectangular shape of the parcel and presence of wetland 
areas, it was not feasible to layout a loop road or means of creating multiple access points 
  *   The turning radius of the cul-d-sac is sufficient for emergency vehicle access.  We designed the cul-d-sac to comply 
with the town’s road construction ordinance, and selected the larger diameter option 
 
We would be happy to meet with you to discuss, or are available by phone if you have any questions.  If these are 
acceptable, please kindly reply stating such and we will submit to the board for their records. 
 
Thanks - Tom 
 
[Description: NEW DAE LOGO - Small] 
 
Thomas W. Perkins, PE (ME, NH, CT) 
LEED AP, M.ASCE 

ThomasPerkins
Highlight
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STORMWATER MANAGEMENT REPORT 
 
For: 
Beta Zeta Properties LLC 
239 Tuttle Road 
Cumberland, Maine 

1.0 INTRODUCTION 
 
Beta Zeta Properties LLC is proposing to build a 20-lot residential subdivision 
located at 239 Tuttle Road in Cumberland. The project will include construction of a 
paved public road, underground utilities, and stormwater management infrastructure 
to support development of the subdivision. The proposed infrastructure improvements 
will create approximately 1.923 acres of linear impervious area associated with the 
proposed roadway. An allocation of 0.10 acres of impervious has been considered for 
each lot totaling an additional 2.000 acres of impervious area totaling 3.923 acres of 
impervious area for the project. This proposed development will also create 
approximately 20.957 acres of vegetated area totaling 24.880 acres of developed area. 

 
The following stormwater management plan has been prepared in accordance with 
the Maine Department of Environmental Protections “Stormwater Management 
Rules” Chapters 500, 501 and 502 as well as the most recent version of the “Maine 
Stomwater Best Management Practices Manual”.  The proposed project will also 
require a Site Location of Development Act Permit and will be required to meet the 
Basic, General, and Flooding Standards. Please note that the project is also subject to 
a PBR for a stream crossing. 

1.1 OVERVIEW OF MODELING METHODOGY AND SOURCE 
INFORMATION 

 
Hydrologic Analysis: The pre and post development conditions have been modeled 
using modeling software (Hydrocad Version 10) which is based upon the 
methodology contained within the USDA Soil Conservation Service Technical 
Release 55.   Type III 24-hour storm distributions for Cumberland County were used 
for the analysis.  The following frequencies and 24-hour rainfall amounts were used 
for the analysis: 

  
Return Period 24-Hour Rainfall Depth 
2-Year Storm 3.10 inches 
10-Year Storm 4.60 inches 
25-Year Storm 5.80 inches 
50-Year Storm 6.90 inches 
100-Year Storm 8.10 inches 
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Soils: The soils used for the stormwater analysis were digitized from the Medium 
Intensity Soils Maps for Cumberland County.  Refer to Sheets A and B for soils 
information. 
 
The soils include: 
  

Map Unit Name Hydrologic Soil Group 
Belgrade B 
Elmwood B 
Lamoine C/D* 

Limerick-Saco B/D* 
Scantic D 
Suffield C 
Swanton C/D* 

Windsor (Loamy Sand) A 
*Assumed D 

 
Topography: LIDAR data from the Maine Office of GIS.   
 
Natural Resources: Wetland delineations provided by Sebago Technics 

1.2 DESCRIPTION OF POINTS OF ANALYSIS 
 

The watershed model analyzes the discharge of runoff at three Analysis Points as 
described below: 

 
Analysis Point #1  
Description: Three culverts under Tuttle Road on the southern property border. 
Pre-Development Tributary Drainage Areas:  SA-1, 1A  
Post Development Tributary Drainage Areas: SA-1,1A, 1B, 1C 
 
Analysis Point #2 
Description: Eastern property line of the project site. 
Pre-Development Tributary Drainage Areas:  SA-2 
Post Development Tributary Drainage Areas: SA-2, 2A, 2B 
Analysis Point #3  
Description: Northern property line. 
Pre-Development Tributary Drainage Areas:  SA-3 
Post Development Tributary Drainage Areas: SA-3 

1.3 PRE DEVELOPMENT CONDITIONS 
 

The Existing Conditions are shown on Sheet A of the accompanying plans.  The 
parcel to be developed encompasses an area of approximately 50.58 acres and is 
located at 239 Tuttle Road in Cumberland.  The parcel is mostly wooded and is 
primarily surrounded by forest, and residential properties.  The parcel lies within the 
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watershed of two unnamed streams.  The parcel does not lie within an urban impaired 
stream watershed. 
 
The watershed that was analyzed for this project is approximately 128 acres in size.  
The analysis points are located along the boundary of the parcel and are described in 
Section 1.2 of this report.  The watershed generally flows from North to South and is 
bounded by Tuttle Road to the South and forested land to the North, East, and West. 

 
The Pre-Development Drainage Plan is included as Sheet A of the accompanying 
plans and the Calculations are attached as Appendix C. 

 
The Pre-Development Drainage Model predicts the following peak flow rates:  

 
Pre-Development Peak Flows (cu. ft./sec) 

Analysis 
Point 2-Year 10-Year 25-Year 50-Year 100-Year 

AP-1 18.87 40.60 81.84 112.80 145.23 
AP-2 (SA-2) 6.02 13.81 20.80 27.52 35.06 
AP-3 (SA-3) 0.82 1.74 2.55 3.32 4.17 
Cumulative 25.71 56.15 105.19 143.64 184.46 

 

1.4 POST DEVELOPMENT CONDITIONS 
 

The proposed project will include development of 20 single family house lots as well 
as a paved public road.  Below is a summary of the proposed impervious area for full 
build-out of the project. The project has been broken into two parts for treatment; 
linear for all aspects of the proposed road, and non-linear for the lots to be developed.  
For the purpose of this analysis it is assumed that each house lot will include 4,356 
sq. ft. of impervious area and 40,000 sq. ft. of lawn area.   

 
Proposed Linear Impervious Area (Roadway)   =   1.923 ac. 
Allocated Impervious Area (Lots, Houses, Driveways)  =   2.000 ac. 
Proposed Linear Lawn Area (Roadway)    =   2.592 ac. 
Allocated Lawn Area (Lots, Yards)     = 18.365 ac. 

 Proposed Developed Area      = 25.880 ac. 
 
The proposed project will include Limited Disturbance Forested Buffers, a Wet Pond 
and a Grassed Underdrain Soil Filter Field to provide water quality treatment and 
attenuation of peak flows for portions of the project.   

 
The Post Development Drainage Plan is included as Sheet B of the accompanying 
plan set and the Calculations are attached as Appendix D. 
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The Post-Development Watershed Model predicts the following peak flow rates: 
 

Post Development Peak Flows (cu. ft./sec) 
Analysis 

Point 2-Year 10-Year 25-Year 50-Year 100-Year 

AP-1 22.27 53.14 79.67 104.83 132.72 
AP-2 5.88 12.46 24.81 37.39 54.97 

AP-3 (SA-3) 0.70 1.43 2.06 1.43 2.06 
Cumulative 28.85 67.03 106.54 143.65 189.75 

The proposed stormwater design treats the runoff and reduces the Post Development peak 
flow rates to less than the Pre Development peak flow rates for all storm events except for 
AP# 1 for the 2, and 10 year storm events and AP#2 for the 25, 50, and 100 year storm event. 
These increases are minor and will not create any adverse impacts. A limited disturbance 
buffer at least 75’ wide has been proposed meeting Maine DEP BMP requirements at each of 
these locations (see attached plans for more information). 

1.5 BASIC STANDARDS 
 

Basic Standards are the Erosion and Sediment Control measures detailed in the E & S 
plan shown on Sheet 9 of the project plans. 

1.6 STORMWATER QUANTITY 
 

The following Tables compare the Pre and Post Development peak discharge rates for 
the 2, 10, and 25-year return periods. 

 
Peak Flow Comparison (cu. ft./sec) 

Analysis 
Point 

2-Year 10-Year 25-Year 50-Year 100-Year 
Pre Post Pre Post Pre Post Pre Post Pre Post 

AP-1 18.87 22.27 40.60 53.14 81.84 79.67 112.80 104.83 145.23 132.23 
AP-2 6.02 5.88 13.81 12.46 20.80 24.81 27.52 37.39 35.06 54.97 
AP-3 0.82 0.70 1.74 1.43 2.06 2.55 3.32 1.43 4.17 2.06 

Cumulative 25.71 28.85 56.15 67.03 105.19 106.54 143.64 143.65 184.46 189.75 

The proposed stormwater design treats the runoff and reduces the Post Development peak 
flow rates to less than the Pre Development peak flow rates for all storm events except for 
AP# 1 for the 2, and 10 year storm events and AP#2 for the 25, 50, and 100 year storm event. 
These increases are minor and will not create any adverse impacts. A limited disturbance 
buffer at least 75’ wide has been proposed meeting Maine DEP BMP requirements at each of 
these locations (see attached plans for more information). 

1.7 STORMWATER QUALITY 
 

The stormwater management system includes storm drains, vegetated swales, forested 
buffers, a grassed underdrain filter and a wet pond.  The proposed BMP’s have been 
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designed in accordance with the design requirements outlined in the Maine 
Stormwater Best Management Practices Manual.  Refer to Appendix E for detailed 
calculations.  Below is a summary of the treatment areas for the project.  Refer to 
Appendix E for detailed calculations.  See below for buffer sizing. 
 
Linear Treatment 
 
Total Proposed Linear Impervious Area:   1.923 acres 
Total Proposed Linear Developed Area:   4.738 acres 
Total Treated Linear Impervious Area:   1.506 acres  
Total Treated Linear Developed Area:   3.861 acres 
Linear Impervious Area Treatment %:   78.32% (75% Required) 
Linear Developed Area Treatment %:   81.50% (50% Required) 
 
Non-Linear Treatment 
 
Total Proposed Impervious Area:   2.000 acres 
Total Proposed Developed Area: 20.948 acres 
Total Treated Impervious Area:   2.000 acres  
Total Treated Developed Area: 20.312 acres 
Impervious Area Treatment %: 100.00% (95% Required) 
Developed Area Treatment %: 96.96%   (80% Required) 

1.8 CONCLUSION 
 

The proposed stormwater management facilities have been designed to mitigate 
impacts associated with development on the stormwater runoff.  The proposed 
facilities have been designed to meet the Basic, General and Flooding Standards 
required by Chapter 500. 
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Appendix B 
Wetland Delineation 
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Pre Development Calculations 



SA-1 SA-1A SA-2

AP#2

SA-3

AP#3

1R

Reach to Downstream
 Culverts

AP#1

1P

Ex. 24" PE

Routing Diagram for Pre Development - Christmas Creek
Prepared by Hewlett-Packard,  Printed 7/12/2019

HydroCAD® 10.00-22  s/n 02712  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Pre Development - Christmas Creek
  Printed  7/12/2019Prepared by Hewlett-Packard

Page 2HydroCAD® 10.00-22  s/n 02712  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.223 75 1/4 acre lots, 38% imp, HSG B  (SA-1)
2.222 83 1/4 acre lots, 38% imp, HSG C  (SA-1)

10.162 87 1/4 acre lots, 38% imp, HSG D  (SA-1)
0.201 98 Existing Road  (SA-1A, SA-3)
1.841 30 Woods, Good, HSG A  (SA-1)

13.502 55 Woods, Good, HSG B  (SA-1)
31.395 70 Woods, Good, HSG C  (SA-1, SA-1A, SA-2, SA-3)
67.831 77 Woods, Good, HSG D  (SA-1, SA-1A, SA-2, SA-3)

128.376 73 TOTAL AREA
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Summary for Subcatchment SA-1: 

Runoff = 24.16 cfs @ 13.75 hrs,  Volume= 6.608 af,  Depth> 0.78"

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

Area (sf) CN Description
53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
675,215 70 Woods, Good, HSG C

2,473,442 77 Woods, Good, HSG D
4,409,708 73 Weighted Average
4,184,473 94.89% Pervious Area

225,236 5.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 4.59 cfs @ 12.54 hrs,  Volume= 0.599 af,  Depth> 0.82"

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

Area (sf) CN Description
* 7,297 98 Existing Road

228,869 70 Woods, Good, HSG C
143,641 77 Woods, Good, HSG D
379,807 73 Weighted Average
372,510 98.08% Pervious Area

7,297 1.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.2 150 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 188 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
34.9 595 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 6.02 cfs @ 12.98 hrs,  Volume= 1.120 af,  Depth> 0.81"

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

Area (sf) CN Description
447,059 70 Woods, Good, HSG C
275,055 77 Woods, Good, HSG D
722,114 73 Weighted Average
722,114 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 0.82 cfs @ 12.96 hrs,  Volume= 0.148 af,  Depth> 0.96"

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

Area (sf) CN Description
* 1,460 98 Existing Road

16,419 70 Woods, Good, HSG C
62,559 77 Woods, Good, HSG D
80,438 76 Weighted Average
78,978 98.18% Pervious Area

1,460 1.82% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total

Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 0.76"    for  2 YEAR STORM event
Inflow = 18.33 cfs @ 14.56 hrs,  Volume= 6.403 af
Outflow = 18.22 cfs @ 15.08 hrs,  Volume= 6.131 af,  Atten= 1%,  Lag= 31.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.82 fps,  Min. Travel Time= 18.2 min
Avg. Velocity = 0.56 fps,  Avg. Travel Time= 26.4 min

Peak Storage= 19,882 cf @ 14.77 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 109.952 ac, 4.86% Impervious,  Inflow Depth > 0.73"    for  2 YEAR STORM event
Inflow = 18.87 cfs @ 15.05 hrs,  Volume= 6.729 af
Outflow = 18.87 cfs @ 15.05 hrs,  Volume= 6.729 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Ex. 24" PE

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 0.78"    for  2 YEAR STORM event
Inflow = 24.16 cfs @ 13.75 hrs,  Volume= 6.608 af
Outflow = 18.33 cfs @ 14.56 hrs,  Volume= 6.403 af,  Atten= 24%,  Lag= 48.5 min
Primary = 18.33 cfs @ 14.56 hrs,  Volume= 6.403 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 51.36' @ 14.56 hrs   Surf.Area= 27,321 sf   Storage= 48,009 cf
Flood Elev= 54.00'   Surf.Area= 60,890 sf   Storage= 163,108 cf

Plug-Flow detention time= 36.4 min calculated for 6.382 af (97% of inflow)
Center-of-Mass det. time= 27.8 min ( 936.6 - 908.8 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 163,108 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108

Device Routing     Invert Outlet Devices
#1 Primary 48.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Secondary 54.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=18.33 cfs @ 14.56 hrs  HW=51.36'   (Free Discharge)
1=Culvert  (Inlet Controls 18.33 cfs @ 5.83 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=48.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment SA-1: 

Runoff = 55.57 cfs @ 13.66 hrs,  Volume= 14.546 af,  Depth> 1.72"

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

Area (sf) CN Description
53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
675,215 70 Woods, Good, HSG C

2,473,442 77 Woods, Good, HSG D
4,409,708 73 Weighted Average
4,184,473 94.89% Pervious Area

225,236 5.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 10.43 cfs @ 12.51 hrs,  Volume= 1.307 af,  Depth> 1.80"

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

Area (sf) CN Description
* 7,297 98 Existing Road

228,869 70 Woods, Good, HSG C
143,641 77 Woods, Good, HSG D
379,807 73 Weighted Average
372,510 98.08% Pervious Area

7,297 1.92% Impervious Area



Type III 24-hr  10 YEAR STORM Rainfall=4.60"Pre Development - Christmas Creek
  Printed  7/12/2019Prepared by Hewlett-Packard

Page 8HydroCAD® 10.00-22  s/n 02712  © 2018 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.2 150 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 188 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
34.9 595 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 13.81 cfs @ 12.92 hrs,  Volume= 2.451 af,  Depth> 1.77"

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

Area (sf) CN Description
447,059 70 Woods, Good, HSG C
275,055 77 Woods, Good, HSG D
722,114 73 Weighted Average
722,114 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 1.74 cfs @ 12.91 hrs,  Volume= 0.308 af,  Depth> 2.00"

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

Area (sf) CN Description
* 1,460 98 Existing Road

16,419 70 Woods, Good, HSG C
62,559 77 Woods, Good, HSG D
80,438 76 Weighted Average
78,978 98.18% Pervious Area

1,460 1.82% Impervious Area



Type III 24-hr  10 YEAR STORM Rainfall=4.60"Pre Development - Christmas Creek
  Printed  7/12/2019Prepared by Hewlett-Packard

Page 9HydroCAD® 10.00-22  s/n 02712  © 2018 HydroCAD Software Solutions LLC

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total

Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 1.68"    for  10 YEAR STORM event
Inflow = 50.07 cfs @ 14.31 hrs,  Volume= 14.187 af
Outflow = 39.28 cfs @ 14.78 hrs,  Volume= 13.672 af,  Atten= 22%,  Lag= 28.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.09 fps,  Min. Travel Time= 13.6 min
Avg. Velocity = 0.70 fps,  Avg. Travel Time= 21.3 min

Peak Storage= 32,134 cf @ 14.55 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 109.952 ac, 4.86% Impervious,  Inflow Depth > 1.63"    for  10 YEAR STORM event
Inflow = 40.60 cfs @ 14.78 hrs,  Volume= 14.979 af
Outflow = 40.60 cfs @ 14.78 hrs,  Volume= 14.979 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Ex. 24" PE

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 1.72"    for  10 YEAR STORM event
Inflow = 55.57 cfs @ 13.66 hrs,  Volume= 14.546 af
Outflow = 50.07 cfs @ 14.31 hrs,  Volume= 14.187 af,  Atten= 10%,  Lag= 38.9 min
Primary = 27.26 cfs @ 14.32 hrs,  Volume= 13.498 af
Secondary = 22.81 cfs @ 14.31 hrs,  Volume= 0.688 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 54.21' @ 14.32 hrs   Surf.Area= 60,890 sf   Storage= 163,108 cf
Flood Elev= 54.00'   Surf.Area= 60,890 sf   Storage= 163,108 cf

Plug-Flow detention time= 71.3 min calculated for 14.140 af (97% of inflow)
Center-of-Mass det. time= 64.1 min ( 958.2 - 894.1 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 163,108 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108

Device Routing     Invert Outlet Devices
#1 Primary 48.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Secondary 54.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=27.18 cfs @ 14.32 hrs  HW=54.18'   (Free Discharge)
1=Culvert  (Inlet Controls 27.18 cfs @ 8.65 fps)

Secondary OutFlow  Max=19.84 cfs @ 14.31 hrs  HW=54.19'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 19.84 cfs @ 1.07 fps)
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Summary for Subcatchment SA-1: 

Runoff = 84.16 cfs @ 13.62 hrs,  Volume= 21.812 af,  Depth> 2.59"

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

Area (sf) CN Description
53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
675,215 70 Woods, Good, HSG C

2,473,442 77 Woods, Good, HSG D
4,409,708 73 Weighted Average
4,184,473 94.89% Pervious Area

225,236 5.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 15.66 cfs @ 12.49 hrs,  Volume= 1.953 af,  Depth> 2.69"

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

Area (sf) CN Description
* 7,297 98 Existing Road

228,869 70 Woods, Good, HSG C
143,641 77 Woods, Good, HSG D
379,807 73 Weighted Average
372,510 98.08% Pervious Area

7,297 1.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.2 150 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 188 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
34.9 595 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 20.80 cfs @ 12.91 hrs,  Volume= 3.666 af,  Depth> 2.65"

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

Area (sf) CN Description
447,059 70 Woods, Good, HSG C
275,055 77 Woods, Good, HSG D
722,114 73 Weighted Average
722,114 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 2.55 cfs @ 12.90 hrs,  Volume= 0.450 af,  Depth> 2.93"

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

Area (sf) CN Description
* 1,460 98 Existing Road

16,419 70 Woods, Good, HSG C
62,559 77 Woods, Good, HSG D
80,438 76 Weighted Average
78,978 98.18% Pervious Area

1,460 1.82% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total

Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 2.48"    for  25 YEAR STORM event
Inflow = 119.91 cfs @ 13.60 hrs,  Volume= 20.959 af
Outflow = 79.54 cfs @ 14.14 hrs,  Volume= 20.252 af,  Atten= 34%,  Lag= 32.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.41 fps,  Min. Travel Time= 10.5 min
Avg. Velocity = 0.76 fps,  Avg. Travel Time= 19.5 min

Peak Storage= 50,240 cf @ 13.97 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 109.952 ac, 4.86% Impervious,  Inflow Depth > 2.42"    for  25 YEAR STORM event
Inflow = 81.84 cfs @ 14.14 hrs,  Volume= 22.204 af
Outflow = 81.84 cfs @ 14.14 hrs,  Volume= 22.204 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Ex. 24" PE

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 2.59"    for  25 YEAR STORM event
Inflow = 84.16 cfs @ 13.62 hrs,  Volume= 21.812 af
Outflow = 119.91 cfs @ 13.60 hrs,  Volume= 20.959 af,  Atten= 0%,  Lag= 0.0 min
Primary = 28.00 cfs @ 13.60 hrs,  Volume= 15.576 af
Secondary = 91.91 cfs @ 13.60 hrs,  Volume= 5.383 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 54.50' @ 13.60 hrs   Surf.Area= 60,890 sf   Storage= 163,108 cf
Flood Elev= 54.00'   Surf.Area= 60,890 sf   Storage= 163,108 cf

Plug-Flow detention time= 60.1 min calculated for 20.889 af (96% of inflow)
Center-of-Mass det. time= 48.8 min ( 935.1 - 886.4 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 163,108 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108

Device Routing     Invert Outlet Devices
#1 Primary 48.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Secondary 54.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=28.00 cfs @ 13.60 hrs  HW=54.50'   (Free Discharge)
1=Culvert  (Inlet Controls 28.00 cfs @ 8.91 fps)

Secondary OutFlow  Max=91.76 cfs @ 13.60 hrs  HW=54.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 91.76 cfs @ 1.85 fps)
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Summary for Subcatchment SA-1: 

Runoff = 111.68 cfs @ 13.61 hrs,  Volume= 28.917 af,  Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
675,215 70 Woods, Good, HSG C

2,473,442 77 Woods, Good, HSG D
4,409,708 73 Weighted Average
4,184,473 94.89% Pervious Area

225,236 5.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 20.69 cfs @ 12.49 hrs,  Volume= 2.583 af,  Depth> 3.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 7,297 98 Existing Road

228,869 70 Woods, Good, HSG C
143,641 77 Woods, Good, HSG D
379,807 73 Weighted Average
372,510 98.08% Pervious Area

7,297 1.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.2 150 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 188 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
34.9 595 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 27.52 cfs @ 12.90 hrs,  Volume= 4.853 af,  Depth> 3.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
447,059 70 Woods, Good, HSG C
275,055 77 Woods, Good, HSG D
722,114 73 Weighted Average
722,114 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 3.32 cfs @ 12.89 hrs,  Volume= 0.588 af,  Depth> 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 1,460 98 Existing Road

16,419 70 Woods, Good, HSG C
62,559 77 Woods, Good, HSG D
80,438 76 Weighted Average
78,978 98.18% Pervious Area

1,460 1.82% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total

Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 3.26"    for  50 YEAR STORM event
Inflow = 155.51 cfs @ 13.65 hrs,  Volume= 27.467 af
Outflow = 109.63 cfs @ 13.95 hrs,  Volume= 26.698 af,  Atten= 30%,  Lag= 18.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.58 fps,  Min. Travel Time= 9.4 min
Avg. Velocity = 0.80 fps,  Avg. Travel Time= 18.5 min

Peak Storage= 61,715 cf @ 13.80 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 109.952 ac, 4.86% Impervious,  Inflow Depth > 3.20"    for  50 YEAR STORM event
Inflow = 112.80 cfs @ 13.94 hrs,  Volume= 29.281 af
Outflow = 112.80 cfs @ 13.94 hrs,  Volume= 29.281 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Ex. 24" PE

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 3.43"    for  50 YEAR STORM event
Inflow = 111.68 cfs @ 13.61 hrs,  Volume= 28.917 af
Outflow = 155.51 cfs @ 13.65 hrs,  Volume= 27.467 af,  Atten= 0%,  Lag= 2.3 min
Primary = 28.27 cfs @ 13.65 hrs,  Volume= 16.850 af
Secondary = 127.24 cfs @ 13.65 hrs,  Volume= 10.617 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 54.61' @ 13.65 hrs   Surf.Area= 60,890 sf   Storage= 163,108 cf
Flood Elev= 54.00'   Surf.Area= 60,890 sf   Storage= 163,108 cf

Plug-Flow detention time= 50.3 min calculated for 27.376 af (95% of inflow)
Center-of-Mass det. time= 36.0 min ( 916.8 - 880.8 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 163,108 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108

Device Routing     Invert Outlet Devices
#1 Primary 48.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Secondary 54.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=28.27 cfs @ 13.65 hrs  HW=54.60'   (Free Discharge)
1=Culvert  (Inlet Controls 28.27 cfs @ 9.00 fps)

Secondary OutFlow  Max=127.02 cfs @ 13.65 hrs  HW=54.60'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 127.02 cfs @ 2.10 fps)
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Summary for Subcatchment SA-1: 

Runoff = 142.61 cfs @ 13.61 hrs,  Volume= 37.004 af,  Depth> 4.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
675,215 70 Woods, Good, HSG C

2,473,442 77 Woods, Good, HSG D
4,409,708 73 Weighted Average
4,184,473 94.89% Pervious Area

225,236 5.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 26.32 cfs @ 12.48 hrs,  Volume= 3.300 af,  Depth> 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 7,297 98 Existing Road

228,869 70 Woods, Good, HSG C
143,641 77 Woods, Good, HSG D
379,807 73 Weighted Average
372,510 98.08% Pervious Area

7,297 1.92% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.2 150 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 188 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
34.9 595 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 35.06 cfs @ 12.90 hrs,  Volume= 6.203 af,  Depth> 4.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
447,059 70 Woods, Good, HSG C
275,055 77 Woods, Good, HSG D
722,114 73 Weighted Average
722,114 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 4.17 cfs @ 12.88 hrs,  Volume= 0.743 af,  Depth> 4.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 1,460 98 Existing Road

16,419 70 Woods, Good, HSG C
62,559 77 Woods, Good, HSG D
80,438 76 Weighted Average
78,978 98.18% Pervious Area

1,460 1.82% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total

Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 4.14"    for  100 YEAR STORM event
Inflow = 210.78 cfs @ 13.65 hrs,  Volume= 34.962 af
Outflow = 141.13 cfs @ 13.87 hrs,  Volume= 34.161 af,  Atten= 33%,  Lag= 12.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.73 fps,  Min. Travel Time= 8.6 min
Avg. Velocity = 0.84 fps,  Avg. Travel Time= 17.7 min

Peak Storage= 72,704 cf @ 13.72 hrs
Average Depth at Peak Storage= 0.71'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 109.952 ac, 4.86% Impervious,  Inflow Depth > 4.09"    for  100 YEAR STORM event
Inflow = 145.23 cfs @ 13.85 hrs,  Volume= 37.461 af
Outflow = 145.23 cfs @ 13.85 hrs,  Volume= 37.461 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1P: Ex. 24" PE

Inflow Area = 101.233 ac, 5.11% Impervious,  Inflow Depth > 4.39"    for  100 YEAR STORM event
Inflow = 142.61 cfs @ 13.61 hrs,  Volume= 37.004 af
Outflow = 210.78 cfs @ 13.65 hrs,  Volume= 34.962 af,  Atten= 0%,  Lag= 2.6 min
Primary = 28.69 cfs @ 13.65 hrs,  Volume= 17.993 af
Secondary = 182.09 cfs @ 13.65 hrs,  Volume= 16.969 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 54.77' @ 13.65 hrs   Surf.Area= 60,890 sf   Storage= 163,108 cf
Flood Elev= 54.00'   Surf.Area= 60,890 sf   Storage= 163,108 cf

Plug-Flow detention time= 42.1 min calculated for 34.962 af (94% of inflow)
Center-of-Mass det. time= 26.3 min ( 902.0 - 875.7 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 163,108 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108

Device Routing     Invert Outlet Devices
#1 Primary 48.00' 24.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Secondary 54.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=28.68 cfs @ 13.65 hrs  HW=54.77'   (Free Discharge)
1=Culvert  (Inlet Controls 28.68 cfs @ 9.13 fps)

Secondary OutFlow  Max=181.71 cfs @ 13.65 hrs  HW=54.77'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 181.71 cfs @ 2.36 fps)



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
Post Development Calculations 
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.223 75 1/4 acre lots, 38% imp, HSG B  (SA-1)
2.222 83 1/4 acre lots, 38% imp, HSG C  (SA-1)

10.162 87 1/4 acre lots, 38% imp, HSG D  (SA-1)
10.737 74 Allocated Grass (C)  (SA-1, SA-1A, SA-2, SA-2A, SA-2B)

7.628 80 Allocated Grass (D)  (SA-1, SA-1A, SA-2, SA-2A, SA-2B, SA-3)
2.000 98 Allocated Impervious  (SA-1, SA-1A, SA-2, SA-2A, SA-2B)
0.201 98 Existing Road  (SA-1A, SA-3)
2.320 74 Proposed Grass (C)  (SA-1, SA-1A, SA-1B, SA-1C, SA-2, SA-2A, SA-2B, SA-3)
1.076 80 Proposed Grass (D)  (SA-1, SA-1A, SA-1B, SA-1C, SA-2, SA-2A, SA-2B)
1.923 98 Proposed Impervious  (SA-1, SA-1A, SA-1B, SA-1C, SA-2A, SA-2B, SA-3)
1.841 30 Woods, Good, HSG A  (SA-1)

13.502 55 Woods, Good, HSG B  (SA-1)
16.401 70 Woods, Good, HSG C  (SA-1, SA-1A, SA-2, SA-2A, SA-3)
57.139 77 Woods, Good, HSG D  (SA-1, SA-1A, SA-2, SA-3)

128.376 75 TOTAL AREA
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Summary for Subcatchment SA-1: 

Runoff = 24.37 cfs @ 13.76 hrs,  Volume= 6.604 af,  Depth> 0.83"

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

Area (sf) CN Description
* 6,556 98 Proposed Impervious
* 3,163 74 Proposed Grass (C)
* 3,905 80 Proposed Grass (D)
* 13,068 98 Allocated Impervious
* 94,430 74 Allocated Grass (C)
* 139,148 80 Allocated Grass (D)

53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
390,952 70 Woods, Good, HSG C

2,237,942 77 Woods, Good, HSG D
4,150,215 74 Weighted Average
3,905,356 94.10% Pervious Area

244,860 5.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 6.59 cfs @ 12.26 hrs,  Volume= 0.637 af,  Depth> 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 YEAR STORM Rainfall=3.10"
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Area (sf) CN Description
* 8,116 98 Existing Road
* 9,725 98 Proposed Impervious
* 6,534 98 Allocated Impervious
* 16,034 74 Proposed Grass (C)
* 4,698 80 Proposed Grass (D)
* 20,000 74 Allocated Grass (C)
* 40,000 80 Allocated Grass (D)

178,736 70 Woods, Good, HSG C
73,200 77 Woods, Good, HSG D

357,043 75 Weighted Average
332,668 93.17% Pervious Area

24,375 6.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 108 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
2.4 42 0.1200 0.29 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.4 145 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
17.7 552 Total

Summary for Subcatchment SA-1B: 

Runoff = 0.81 cfs @ 12.01 hrs,  Volume= 0.048 af,  Depth> 1.49"

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

Area (sf) CN Description
* 5,887 98 Proposed Impervious
* 5,903 74 Proposed Grass (C)
* 4,920 80 Proposed Grass (D)

16,710 84 Weighted Average
10,823 64.77% Pervious Area

5,887 35.23% Impervious Area

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

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 401 0.0800 15.75 472.49 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

0.7 419 Total
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Summary for Subcatchment SA-1C: 

Runoff = 0.68 cfs @ 12.02 hrs,  Volume= 0.040 af,  Depth> 1.56"

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

Area (sf) CN Description
* 5,278 98 Proposed Impervious
* 5,129 74 Proposed Grass (C)
* 3,121 80 Proposed Grass (D)

13,528 85 Weighted Average
8,250 60.98% Pervious Area
5,278 39.02% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 452 0.0750 13.30 219.46 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 & 0.0 '/'  Top.W=10.00'
n= 0.035  

0.9 468 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 5.47 cfs @ 12.96 hrs,  Volume= 0.999 af,  Depth> 0.91"

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

Area (sf) CN Description
* 11,979 98 Allocated Impervious
* 222,107 74 Allocated Grass (C)
* 49,329 80 Allocated Grass (D)
* 6,764 74 Proposed Grass (C)
* 7,422 80 Proposed Grass (D)

141,396 70 Woods, Good, HSG C
134,498 77 Woods, Good, HSG D
573,495 75 Weighted Average
561,516 97.91% Pervious Area

11,979 2.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-2A: 

Runoff = 6.61 cfs @ 12.16 hrs,  Volume= 0.524 af,  Depth> 1.28"

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

Area (sf) CN Description
* 26,136 98 Allocated Impervious
* 29,066 98 Proposed Impervious
* 75,612 74 Allocated Grass (C)
* 32,943 80 Allocated Grass (D)
* 37,343 74 Proposed Grass (C)
* 11,151 80 Proposed Grass (D)

1,326 70 Woods, Good, HSG C
213,577 81 Weighted Average
158,375 74.15% Pervious Area

55,202 25.85% Impervious Area

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

5.4 47 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.5 1,844 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

11.2 1,909 Total

Summary for Subcatchment SA-2B: 

Runoff = 6.82 cfs @ 12.16 hrs,  Volume= 0.532 af,  Depth> 1.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 YEAR STORM Rainfall=3.10"
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Area (sf) CN Description
* 29,403 98 Allocated Impervious
* 55,570 74 Allocated Grass (C)
* 60,852 80 Allocated Grass (D)
* 25,383 98 Proposed Impervious
* 23,350 74 Proposed Grass (C)
* 11,671 80 Proposed Grass (D)

206,229 82 Weighted Average
151,443 73.43% Pervious Area

54,786 26.57% Impervious Area

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

5.0 42 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.4 1,800 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

10.7 1,860 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 0.70 cfs @ 12.95 hrs,  Volume= 0.126 af,  Depth> 1.07"

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

Area (sf) CN Description
* 641 98 Existing Road
* 1,883 98 Proposed Impervious
* 3,380 74 Proposed Grass (C)
* 10,000 80 Allocated Grass (D)

2,036 70 Woods, Good, HSG C
43,321 77 Woods, Good, HSG D
61,261 78 Weighted Average
58,737 95.88% Pervious Area

2,524 4.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total
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Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 0.70"    for  2 YEAR STORM event
Inflow = 22.46 cfs @ 14.16 hrs,  Volume= 5.577 af
Outflow = 21.52 cfs @ 14.69 hrs,  Volume= 5.323 af,  Atten= 4%,  Lag= 32.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.87 fps,  Min. Travel Time= 17.1 min
Avg. Velocity = 0.61 fps,  Avg. Travel Time= 24.2 min

Peak Storage= 22,052 cf @ 14.41 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 104.167 ac, 6.18% Impervious,  Inflow Depth > 0.69"    for  2 YEAR STORM event
Inflow = 22.27 cfs @ 14.69 hrs,  Volume= 5.998 af
Outflow = 22.27 cfs @ 14.69 hrs,  Volume= 5.998 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Reach AP#2: 

Inflow Area = 22.803 ac, 12.28% Impervious,  Inflow Depth > 0.76"    for  2 YEAR STORM event
Inflow = 5.88 cfs @ 12.96 hrs,  Volume= 1.441 af
Outflow = 5.88 cfs @ 12.96 hrs,  Volume= 1.441 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1B: GUSF

Inflow Area = 0.694 ac, 36.92% Impervious,  Inflow Depth > 1.52"    for  2 YEAR STORM event
Inflow = 1.49 cfs @ 12.01 hrs,  Volume= 0.088 af
Outflow = 0.12 cfs @ 13.18 hrs,  Volume= 0.038 af,  Atten= 92%,  Lag= 69.7 min
Primary = 0.02 cfs @ 13.18 hrs,  Volume= 0.020 af
Secondary = 0.09 cfs @ 13.18 hrs,  Volume= 0.018 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 53.53' @ 13.18 hrs   Surf.Area= 1,991 sf   Storage= 2,229 cf
Flood Elev= 54.50'   Surf.Area= 2,386 sf   Storage= 3,248 cf

Plug-Flow detention time= 184.5 min calculated for 0.038 af (44% of inflow)
Center-of-Mass det. time= 98.0 min ( 887.1 - 789.1 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,248 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,035 0 0
53.00 1,537 1,286 1,286
54.00 2,386 1,962 3,248

Device Routing     Invert Outlet Devices
#1 Primary 49.83' 6.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.83' / 49.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 49.83' 0.7" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 53.50' 5.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.02 cfs @ 13.18 hrs  HW=53.53'   (Free Discharge)
1=Culvert  (Passes 0.02 cfs of 1.25 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.02 cfs @ 9.23 fps)

Secondary OutFlow  Max=0.09 cfs @ 13.18 hrs  HW=53.53'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.09 cfs @ 0.50 fps)

Summary for Pond 1C: 12" Culvert

Inflow Area = 0.311 ac, 39.02% Impervious,  Inflow Depth > 1.56"    for  2 YEAR STORM event
Inflow = 0.68 cfs @ 12.02 hrs,  Volume= 0.040 af
Outflow = 0.68 cfs @ 12.02 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.68 cfs @ 12.02 hrs,  Volume= 0.040 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.50' @ 12.02 hrs
Flood Elev= 54.50'

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 12.0"  Round Culvert   

L= 46.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.00' / 52.77'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.65 cfs @ 12.02 hrs  HW=53.48'   (Free Discharge)
1=Culvert  (Barrel Controls 0.65 cfs @ 2.52 fps)
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Summary for Pond 1P: 96" Culvert

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 0.83"    for  2 YEAR STORM event
Inflow = 24.37 cfs @ 13.76 hrs,  Volume= 6.604 af
Outflow = 22.46 cfs @ 14.16 hrs,  Volume= 5.577 af,  Atten= 8%,  Lag= 23.8 min
Primary = 22.46 cfs @ 14.16 hrs,  Volume= 5.577 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 51.87' @ 14.16 hrs   Surf.Area= 32,922 sf   Storage= 63,452 cf
Flood Elev= 69.34'   Surf.Area= 264,698 sf   Storage= 2,624,904 cf

Plug-Flow detention time= 71.5 min calculated for 5.577 af (84% of inflow)
Center-of-Mass det. time= 34.8 min ( 941.5 - 906.7 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 2,667,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108
69.00 255,557 2,373,353 2,536,461
69.50 269,000 131,139 2,667,600

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 96.0"  Round Culvert  w/ 36.0" inside fill   

L= 60.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 33.05 sf   

#2 Secondary 69.34' 100.0' long  x 28.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=22.45 cfs @ 14.16 hrs  HW=51.87'   (Free Discharge)
1=Culvert  (Barrel Controls 22.45 cfs @ 4.37 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=48.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2A: Pond

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 1.32"    for  2 YEAR STORM event
Inflow = 13.43 cfs @ 12.16 hrs,  Volume= 1.056 af
Outflow = 0.44 cfs @ 17.51 hrs,  Volume= 0.442 af,  Atten= 97%,  Lag= 321.0 min
Primary = 0.44 cfs @ 17.51 hrs,  Volume= 0.442 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 63.97' @ 17.51 hrs   Surf.Area= 10,663 sf   Storage= 67,378 cf   (27,571 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 18.0"  Round Culvert   

L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 58.50' 2.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 66.00' 8.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Primary OutFlow  Max=0.44 cfs @ 17.51 hrs  HW=63.97'   (Free Discharge)
1=Culvert  (Passes 0.44 cfs of 18.49 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.44 cfs @ 11.15 fps)
4=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=61.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2B: Dual 18" Culvert

Inflow Area = 4.734 ac, 26.57% Impervious,  Inflow Depth > 1.35"    for  2 YEAR STORM event
Inflow = 6.82 cfs @ 12.16 hrs,  Volume= 0.532 af
Outflow = 6.82 cfs @ 12.16 hrs,  Volume= 0.532 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.82 cfs @ 12.16 hrs,  Volume= 0.532 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 68.07' @ 12.16 hrs
Flood Elev= 71.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.00' 18.0"  Round Culvert X 2.00   

L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.00' / 66.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.75 cfs @ 12.16 hrs  HW=68.06'   (Free Discharge)
1=Culvert  (Barrel Controls 6.75 cfs @ 3.54 fps)
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Summary for Subcatchment SA-1: 

Runoff = 54.67 cfs @ 13.64 hrs,  Volume= 14.271 af,  Depth> 1.80"

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

Area (sf) CN Description
* 6,556 98 Proposed Impervious
* 3,163 74 Proposed Grass (C)
* 3,905 80 Proposed Grass (D)
* 13,068 98 Allocated Impervious
* 94,430 74 Allocated Grass (C)
* 139,148 80 Allocated Grass (D)

53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
390,952 70 Woods, Good, HSG C

2,237,942 77 Woods, Good, HSG D
4,150,215 74 Weighted Average
3,905,356 94.10% Pervious Area

244,860 5.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 14.32 cfs @ 12.25 hrs,  Volume= 1.340 af,  Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 YEAR STORM Rainfall=4.60"
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Area (sf) CN Description
* 8,116 98 Existing Road
* 9,725 98 Proposed Impervious
* 6,534 98 Allocated Impervious
* 16,034 74 Proposed Grass (C)
* 4,698 80 Proposed Grass (D)
* 20,000 74 Allocated Grass (C)
* 40,000 80 Allocated Grass (D)

178,736 70 Woods, Good, HSG C
73,200 77 Woods, Good, HSG D

357,043 75 Weighted Average
332,668 93.17% Pervious Area

24,375 6.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 108 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
2.4 42 0.1200 0.29 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.4 145 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
17.7 552 Total

Summary for Subcatchment SA-1B: 

Runoff = 1.47 cfs @ 12.01 hrs,  Volume= 0.087 af,  Depth> 2.73"

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

Area (sf) CN Description
* 5,887 98 Proposed Impervious
* 5,903 74 Proposed Grass (C)
* 4,920 80 Proposed Grass (D)

16,710 84 Weighted Average
10,823 64.77% Pervious Area

5,887 35.23% Impervious Area

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

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 401 0.0800 15.75 472.49 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

0.7 419 Total
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Summary for Subcatchment SA-1C: 

Runoff = 1.21 cfs @ 12.01 hrs,  Volume= 0.073 af,  Depth> 2.82"

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

Area (sf) CN Description
* 5,278 98 Proposed Impervious
* 5,129 74 Proposed Grass (C)
* 3,121 80 Proposed Grass (D)

13,528 85 Weighted Average
8,250 60.98% Pervious Area
5,278 39.02% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 452 0.0750 13.30 219.46 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 & 0.0 '/'  Top.W=10.00'
n= 0.035  

0.9 468 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 11.95 cfs @ 12.92 hrs,  Volume= 2.111 af,  Depth> 1.92"

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

Area (sf) CN Description
* 11,979 98 Allocated Impervious
* 222,107 74 Allocated Grass (C)
* 49,329 80 Allocated Grass (D)
* 6,764 74 Proposed Grass (C)
* 7,422 80 Proposed Grass (D)

141,396 70 Woods, Good, HSG C
134,498 77 Woods, Good, HSG D
573,495 75 Weighted Average
561,516 97.91% Pervious Area

11,979 2.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-2A: 

Runoff = 12.66 cfs @ 12.16 hrs,  Volume= 1.003 af,  Depth> 2.46"

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

Area (sf) CN Description
* 26,136 98 Allocated Impervious
* 29,066 98 Proposed Impervious
* 75,612 74 Allocated Grass (C)
* 32,943 80 Allocated Grass (D)
* 37,343 74 Proposed Grass (C)
* 11,151 80 Proposed Grass (D)

1,326 70 Woods, Good, HSG C
213,577 81 Weighted Average
158,375 74.15% Pervious Area

55,202 25.85% Impervious Area

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

5.4 47 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.5 1,844 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

11.2 1,909 Total

Summary for Subcatchment SA-2B: 

Runoff = 12.81 cfs @ 12.15 hrs,  Volume= 1.003 af,  Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 YEAR STORM Rainfall=4.60"
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Area (sf) CN Description
* 29,403 98 Allocated Impervious
* 55,570 74 Allocated Grass (C)
* 60,852 80 Allocated Grass (D)
* 25,383 98 Proposed Impervious
* 23,350 74 Proposed Grass (C)
* 11,671 80 Proposed Grass (D)

206,229 82 Weighted Average
151,443 73.43% Pervious Area

54,786 26.57% Impervious Area

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

5.0 42 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.4 1,800 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

10.7 1,860 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 1.43 cfs @ 12.91 hrs,  Volume= 0.253 af,  Depth> 2.16"

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

Area (sf) CN Description
* 641 98 Existing Road
* 1,883 98 Proposed Impervious
* 3,380 74 Proposed Grass (C)
* 10,000 80 Allocated Grass (D)

2,036 70 Woods, Good, HSG C
43,321 77 Woods, Good, HSG D
61,261 78 Weighted Average
58,737 95.88% Pervious Area

2,524 4.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total
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Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 1.66"    for  10 YEAR STORM event
Inflow = 52.28 cfs @ 13.96 hrs,  Volume= 13.177 af
Outflow = 51.65 cfs @ 14.31 hrs,  Volume= 12.827 af,  Atten= 1%,  Lag= 21.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.21 fps,  Min. Travel Time= 12.3 min
Avg. Velocity = 0.81 fps,  Avg. Travel Time= 18.2 min

Peak Storage= 38,151 cf @ 14.11 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 104.167 ac, 6.18% Impervious,  Inflow Depth > 1.64"    for  10 YEAR STORM event
Inflow = 53.14 cfs @ 14.31 hrs,  Volume= 14.278 af
Outflow = 53.14 cfs @ 14.31 hrs,  Volume= 14.278 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Reach AP#2: 

Inflow Area = 22.803 ac, 12.28% Impervious,  Inflow Depth > 1.54"    for  10 YEAR STORM event
Inflow = 12.46 cfs @ 12.92 hrs,  Volume= 2.935 af
Outflow = 12.46 cfs @ 12.92 hrs,  Volume= 2.935 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1B: GUSF

Inflow Area = 0.694 ac, 36.92% Impervious,  Inflow Depth > 2.77"    for  10 YEAR STORM event
Inflow = 2.68 cfs @ 12.01 hrs,  Volume= 0.160 af
Outflow = 1.46 cfs @ 12.12 hrs,  Volume= 0.110 af,  Atten= 45%,  Lag= 6.5 min
Primary = 0.03 cfs @ 12.12 hrs,  Volume= 0.023 af
Secondary = 1.44 cfs @ 12.12 hrs,  Volume= 0.087 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 53.73' @ 12.12 hrs   Surf.Area= 2,154 sf   Storage= 2,626 cf
Flood Elev= 54.50'   Surf.Area= 2,386 sf   Storage= 3,248 cf

Plug-Flow detention time= 112.2 min calculated for 0.110 af (69% of inflow)
Center-of-Mass det. time= 45.0 min ( 820.2 - 775.1 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,248 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,035 0 0
53.00 1,537 1,286 1,286
54.00 2,386 1,962 3,248

Device Routing     Invert Outlet Devices
#1 Primary 49.83' 6.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.83' / 49.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 49.83' 0.7" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 53.50' 5.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 12.12 hrs  HW=53.72'   (Free Discharge)
1=Culvert  (Passes 0.03 cfs of 1.29 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 9.46 fps)

Secondary OutFlow  Max=1.36 cfs @ 12.12 hrs  HW=53.72'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 1.36 cfs @ 1.25 fps)

Summary for Pond 1C: 12" Culvert

Inflow Area = 0.311 ac, 39.02% Impervious,  Inflow Depth > 2.82"    for  10 YEAR STORM event
Inflow = 1.21 cfs @ 12.01 hrs,  Volume= 0.073 af
Outflow = 1.21 cfs @ 12.01 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.21 cfs @ 12.01 hrs,  Volume= 0.073 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.70' @ 12.01 hrs
Flood Elev= 54.50'

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 12.0"  Round Culvert   

L= 46.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.00' / 52.77'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.16 cfs @ 12.01 hrs  HW=53.68'   (Free Discharge)
1=Culvert  (Barrel Controls 1.16 cfs @ 2.88 fps)
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Summary for Pond 1P: 96" Culvert

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 1.80"    for  10 YEAR STORM event
Inflow = 54.67 cfs @ 13.64 hrs,  Volume= 14.271 af
Outflow = 52.28 cfs @ 13.96 hrs,  Volume= 13.177 af,  Atten= 4%,  Lag= 19.3 min
Primary = 52.28 cfs @ 13.96 hrs,  Volume= 13.177 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 52.59' @ 13.96 hrs   Surf.Area= 42,210 sf   Storage= 90,529 cf
Flood Elev= 69.34'   Surf.Area= 264,698 sf   Storage= 2,624,904 cf

Plug-Flow detention time= 44.2 min calculated for 13.177 af (92% of inflow)
Center-of-Mass det. time= 23.8 min ( 916.2 - 892.4 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 2,667,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108
69.00 255,557 2,373,353 2,536,461
69.50 269,000 131,139 2,667,600

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 96.0"  Round Culvert  w/ 36.0" inside fill   

L= 60.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 33.05 sf   

#2 Secondary 69.34' 100.0' long  x 28.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=52.20 cfs @ 13.96 hrs  HW=52.59'   (Free Discharge)
1=Culvert  (Barrel Controls 52.20 cfs @ 5.52 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=48.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2A: Pond

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 2.50"    for  10 YEAR STORM event
Inflow = 25.46 cfs @ 12.15 hrs,  Volume= 2.007 af
Outflow = 2.00 cfs @ 13.96 hrs,  Volume= 0.824 af,  Atten= 92%,  Lag= 108.5 min
Primary = 2.00 cfs @ 13.96 hrs,  Volume= 0.824 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 66.14' @ 13.96 hrs   Surf.Area= 13,503 sf   Storage= 93,137 cf   (53,330 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 65.2 min ( 855.7 - 790.5 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 18.0"  Round Culvert   

L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 58.50' 2.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 66.00' 8.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Primary OutFlow  Max=1.85 cfs @ 13.96 hrs  HW=66.14'   (Free Discharge)
1=Culvert  (Passes 1.85 cfs of 22.33 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.53 cfs @ 13.21 fps)
4=Sharp-Crested Vee/Trap Weir  (Weir Controls 1.32 cfs @ 1.21 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=61.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2B: Dual 18" Culvert

Inflow Area = 4.734 ac, 26.57% Impervious,  Inflow Depth > 2.54"    for  10 YEAR STORM event
Inflow = 12.81 cfs @ 12.15 hrs,  Volume= 1.003 af
Outflow = 12.81 cfs @ 12.15 hrs,  Volume= 1.003 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.81 cfs @ 12.15 hrs,  Volume= 1.003 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 68.66' @ 12.15 hrs
Flood Elev= 71.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.00' 18.0"  Round Culvert X 2.00   

L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.00' / 66.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=12.77 cfs @ 12.15 hrs  HW=68.65'   (Free Discharge)
1=Culvert  (Inlet Controls 12.77 cfs @ 3.61 fps)
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Summary for Subcatchment SA-1: 

Runoff = 81.99 cfs @ 13.62 hrs,  Volume= 21.234 af,  Depth> 2.67"

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

Area (sf) CN Description
* 6,556 98 Proposed Impervious
* 3,163 74 Proposed Grass (C)
* 3,905 80 Proposed Grass (D)
* 13,068 98 Allocated Impervious
* 94,430 74 Allocated Grass (C)
* 139,148 80 Allocated Grass (D)

53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
390,952 70 Woods, Good, HSG C

2,237,942 77 Woods, Good, HSG D
4,150,215 74 Weighted Average
3,905,356 94.10% Pervious Area

244,860 5.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 21.10 cfs @ 12.25 hrs,  Volume= 1.972 af,  Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=5.80"
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Area (sf) CN Description
* 8,116 98 Existing Road
* 9,725 98 Proposed Impervious
* 6,534 98 Allocated Impervious
* 16,034 74 Proposed Grass (C)
* 4,698 80 Proposed Grass (D)
* 20,000 74 Allocated Grass (C)
* 40,000 80 Allocated Grass (D)

178,736 70 Woods, Good, HSG C
73,200 77 Woods, Good, HSG D

357,043 75 Weighted Average
332,668 93.17% Pervious Area

24,375 6.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 108 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
2.4 42 0.1200 0.29 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.4 145 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
17.7 552 Total

Summary for Subcatchment SA-1B: 

Runoff = 2.01 cfs @ 12.01 hrs,  Volume= 0.121 af,  Depth> 3.78"

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

Area (sf) CN Description
* 5,887 98 Proposed Impervious
* 5,903 74 Proposed Grass (C)
* 4,920 80 Proposed Grass (D)

16,710 84 Weighted Average
10,823 64.77% Pervious Area

5,887 35.23% Impervious Area

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

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 401 0.0800 15.75 472.49 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

0.7 419 Total
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Summary for Subcatchment SA-1C: 

Runoff = 1.65 cfs @ 12.01 hrs,  Volume= 0.100 af,  Depth> 3.88"

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

Area (sf) CN Description
* 5,278 98 Proposed Impervious
* 5,129 74 Proposed Grass (C)
* 3,121 80 Proposed Grass (D)

13,528 85 Weighted Average
8,250 60.98% Pervious Area
5,278 39.02% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 452 0.0750 13.30 219.46 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 & 0.0 '/'  Top.W=10.00'
n= 0.035  

0.9 468 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 17.65 cfs @ 12.90 hrs,  Volume= 3.110 af,  Depth> 2.83"

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

Area (sf) CN Description
* 11,979 98 Allocated Impervious
* 222,107 74 Allocated Grass (C)
* 49,329 80 Allocated Grass (D)
* 6,764 74 Proposed Grass (C)
* 7,422 80 Proposed Grass (D)

141,396 70 Woods, Good, HSG C
134,498 77 Woods, Good, HSG D
573,495 75 Weighted Average
561,516 97.91% Pervious Area

11,979 2.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-2A: 

Runoff = 17.72 cfs @ 12.16 hrs,  Volume= 1.416 af,  Depth> 3.47"

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

Area (sf) CN Description
* 26,136 98 Allocated Impervious
* 29,066 98 Proposed Impervious
* 75,612 74 Allocated Grass (C)
* 32,943 80 Allocated Grass (D)
* 37,343 74 Proposed Grass (C)
* 11,151 80 Proposed Grass (D)

1,326 70 Woods, Good, HSG C
213,577 81 Weighted Average
158,375 74.15% Pervious Area

55,202 25.85% Impervious Area

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

5.4 47 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.5 1,844 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

11.2 1,909 Total

Summary for Subcatchment SA-2B: 

Runoff = 17.78 cfs @ 12.15 hrs,  Volume= 1.407 af,  Depth> 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 YEAR STORM Rainfall=5.80"
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Area (sf) CN Description
* 29,403 98 Allocated Impervious
* 55,570 74 Allocated Grass (C)
* 60,852 80 Allocated Grass (D)
* 25,383 98 Proposed Impervious
* 23,350 74 Proposed Grass (C)
* 11,671 80 Proposed Grass (D)

206,229 82 Weighted Average
151,443 73.43% Pervious Area

54,786 26.57% Impervious Area

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

5.0 42 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.4 1,800 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

10.7 1,860 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 2.06 cfs @ 12.89 hrs,  Volume= 0.365 af,  Depth> 3.11"

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

Area (sf) CN Description
* 641 98 Existing Road
* 1,883 98 Proposed Impervious
* 3,380 74 Proposed Grass (C)
* 10,000 80 Allocated Grass (D)

2,036 70 Woods, Good, HSG C
43,321 77 Woods, Good, HSG D
61,261 78 Weighted Average
58,737 95.88% Pervious Area

2,524 4.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total
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Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 2.53"    for  25 YEAR STORM event
Inflow = 78.22 cfs @ 13.93 hrs,  Volume= 20.086 af
Outflow = 77.57 cfs @ 14.23 hrs,  Volume= 19.670 af,  Atten= 1%,  Lag= 17.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.40 fps,  Min. Travel Time= 10.6 min
Avg. Velocity = 0.93 fps,  Avg. Travel Time= 16.0 min

Peak Storage= 49,414 cf @ 14.05 hrs
Average Depth at Peak Storage= 0.50'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 104.167 ac, 6.18% Impervious,  Inflow Depth > 2.51"    for  25 YEAR STORM event
Inflow = 79.67 cfs @ 14.22 hrs,  Volume= 21.813 af
Outflow = 79.67 cfs @ 14.22 hrs,  Volume= 21.813 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Reach AP#2: 

Inflow Area = 22.803 ac, 12.28% Impervious,  Inflow Depth > 2.50"    for  25 YEAR STORM event
Inflow = 24.81 cfs @ 12.60 hrs,  Volume= 4.744 af
Outflow = 24.81 cfs @ 12.60 hrs,  Volume= 4.744 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1B: GUSF

Inflow Area = 0.694 ac, 36.92% Impervious,  Inflow Depth > 3.82"    for  25 YEAR STORM event
Inflow = 3.65 cfs @ 12.01 hrs,  Volume= 0.221 af
Outflow = 2.98 cfs @ 12.06 hrs,  Volume= 0.171 af,  Atten= 18%,  Lag= 3.1 min
Primary = 0.03 cfs @ 12.06 hrs,  Volume= 0.025 af
Secondary = 2.96 cfs @ 12.06 hrs,  Volume= 0.146 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 53.86' @ 12.06 hrs   Surf.Area= 2,270 sf   Storage= 2,931 cf
Flood Elev= 54.50'   Surf.Area= 2,386 sf   Storage= 3,248 cf

Plug-Flow detention time= 92.4 min calculated for 0.171 af (77% of inflow)
Center-of-Mass det. time= 35.7 min ( 803.1 - 767.4 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,248 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,035 0 0
53.00 1,537 1,286 1,286
54.00 2,386 1,962 3,248

Device Routing     Invert Outlet Devices
#1 Primary 49.83' 6.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.83' / 49.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 49.83' 0.7" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 53.50' 5.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 12.06 hrs  HW=53.86'   (Free Discharge)
1=Culvert  (Passes 0.03 cfs of 1.31 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 9.63 fps)

Secondary OutFlow  Max=2.86 cfs @ 12.06 hrs  HW=53.86'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 2.86 cfs @ 1.61 fps)

Summary for Pond 1C: 12" Culvert

Inflow Area = 0.311 ac, 39.02% Impervious,  Inflow Depth > 3.88"    for  25 YEAR STORM event
Inflow = 1.65 cfs @ 12.01 hrs,  Volume= 0.100 af
Outflow = 1.65 cfs @ 12.01 hrs,  Volume= 0.100 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.65 cfs @ 12.01 hrs,  Volume= 0.100 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.85' @ 12.01 hrs
Flood Elev= 54.50'

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 12.0"  Round Culvert   

L= 46.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.00' / 52.77'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.58 cfs @ 12.01 hrs  HW=53.83'   (Free Discharge)
1=Culvert  (Barrel Controls 1.58 cfs @ 3.09 fps)
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Summary for Pond 1P: 96" Culvert

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 2.67"    for  25 YEAR STORM event
Inflow = 81.99 cfs @ 13.62 hrs,  Volume= 21.234 af
Outflow = 78.22 cfs @ 13.93 hrs,  Volume= 20.086 af,  Atten= 5%,  Lag= 18.8 min
Primary = 78.22 cfs @ 13.93 hrs,  Volume= 20.086 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.13' @ 13.93 hrs   Surf.Area= 49,340 sf   Storage= 115,128 cf
Flood Elev= 69.34'   Surf.Area= 264,698 sf   Storage= 2,624,904 cf

Plug-Flow detention time= 36.4 min calculated for 20.019 af (94% of inflow)
Center-of-Mass det. time= 21.5 min ( 906.2 - 884.7 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 2,667,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108
69.00 255,557 2,373,353 2,536,461
69.50 269,000 131,139 2,667,600

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 96.0"  Round Culvert  w/ 36.0" inside fill   

L= 60.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 33.05 sf   

#2 Secondary 69.34' 100.0' long  x 28.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=78.16 cfs @ 13.93 hrs  HW=53.13'   (Free Discharge)
1=Culvert  (Barrel Controls 78.16 cfs @ 6.17 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=48.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2A: Pond

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 3.52"    for  25 YEAR STORM event
Inflow = 35.49 cfs @ 12.15 hrs,  Volume= 2.823 af
Outflow = 11.72 cfs @ 12.53 hrs,  Volume= 1.634 af,  Atten= 67%,  Lag= 22.7 min
Primary = 11.12 cfs @ 12.53 hrs,  Volume= 1.628 af
Secondary = 0.60 cfs @ 12.53 hrs,  Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 66.55' @ 12.53 hrs   Surf.Area= 13,963 sf   Storage= 98,756 cf   (58,949 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= 300.3 min calculated for 0.720 af (26% of inflow)
Center-of-Mass det. time= 51.7 min ( 834.2 - 782.5 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 18.0"  Round Culvert   

L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 58.50' 2.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 66.00' 8.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Primary OutFlow  Max=11.04 cfs @ 12.53 hrs  HW=66.54'   (Free Discharge)
1=Culvert  (Passes 11.04 cfs of 22.98 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.54 cfs @ 13.56 fps)
4=Sharp-Crested Vee/Trap Weir  (Weir Controls 10.50 cfs @ 2.41 fps)

Secondary OutFlow  Max=0.49 cfs @ 12.53 hrs  HW=66.54'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.49 cfs @ 0.56 fps)
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Summary for Pond 2B: Dual 18" Culvert

Inflow Area = 4.734 ac, 26.57% Impervious,  Inflow Depth > 3.57"    for  25 YEAR STORM event
Inflow = 17.78 cfs @ 12.15 hrs,  Volume= 1.407 af
Outflow = 17.78 cfs @ 12.15 hrs,  Volume= 1.407 af,  Atten= 0%,  Lag= 0.0 min
Primary = 17.78 cfs @ 12.15 hrs,  Volume= 1.407 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 69.50' @ 12.15 hrs
Flood Elev= 71.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.00' 18.0"  Round Culvert X 2.00   

L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.00' / 66.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=17.78 cfs @ 12.15 hrs  HW=69.50'   (Free Discharge)
1=Culvert  (Inlet Controls 17.78 cfs @ 5.03 fps)
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Summary for Subcatchment SA-1: 

Runoff = 108.16 cfs @ 13.61 hrs,  Volume= 28.016 af,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 6,556 98 Proposed Impervious
* 3,163 74 Proposed Grass (C)
* 3,905 80 Proposed Grass (D)
* 13,068 98 Allocated Impervious
* 94,430 74 Allocated Grass (C)
* 139,148 80 Allocated Grass (D)

53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
390,952 70 Woods, Good, HSG C

2,237,942 77 Woods, Good, HSG D
4,150,215 74 Weighted Average
3,905,356 94.10% Pervious Area

244,860 5.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 27.55 cfs @ 12.25 hrs,  Volume= 2.583 af,  Depth> 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"
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Area (sf) CN Description
* 8,116 98 Existing Road
* 9,725 98 Proposed Impervious
* 6,534 98 Allocated Impervious
* 16,034 74 Proposed Grass (C)
* 4,698 80 Proposed Grass (D)
* 20,000 74 Allocated Grass (C)
* 40,000 80 Allocated Grass (D)

178,736 70 Woods, Good, HSG C
73,200 77 Woods, Good, HSG D

357,043 75 Weighted Average
332,668 93.17% Pervious Area

24,375 6.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 108 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
2.4 42 0.1200 0.29 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.4 145 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
17.7 552 Total

Summary for Subcatchment SA-1B: 

Runoff = 2.50 cfs @ 12.01 hrs,  Volume= 0.152 af,  Depth> 4.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 5,887 98 Proposed Impervious
* 5,903 74 Proposed Grass (C)
* 4,920 80 Proposed Grass (D)

16,710 84 Weighted Average
10,823 64.77% Pervious Area

5,887 35.23% Impervious Area

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

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 401 0.0800 15.75 472.49 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

0.7 419 Total
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Summary for Subcatchment SA-1C: 

Runoff = 2.05 cfs @ 12.01 hrs,  Volume= 0.126 af,  Depth> 4.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 5,278 98 Proposed Impervious
* 5,129 74 Proposed Grass (C)
* 3,121 80 Proposed Grass (D)

13,528 85 Weighted Average
8,250 60.98% Pervious Area
5,278 39.02% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 452 0.0750 13.30 219.46 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 & 0.0 '/'  Top.W=10.00'
n= 0.035  

0.9 468 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 23.09 cfs @ 12.90 hrs,  Volume= 4.078 af,  Depth> 3.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 11,979 98 Allocated Impervious
* 222,107 74 Allocated Grass (C)
* 49,329 80 Allocated Grass (D)
* 6,764 74 Proposed Grass (C)
* 7,422 80 Proposed Grass (D)

141,396 70 Woods, Good, HSG C
134,498 77 Woods, Good, HSG D
573,495 75 Weighted Average
561,516 97.91% Pervious Area

11,979 2.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-2A: 

Runoff = 22.41 cfs @ 12.16 hrs,  Volume= 1.808 af,  Depth> 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 26,136 98 Allocated Impervious
* 29,066 98 Proposed Impervious
* 75,612 74 Allocated Grass (C)
* 32,943 80 Allocated Grass (D)
* 37,343 74 Proposed Grass (C)
* 11,151 80 Proposed Grass (D)

1,326 70 Woods, Good, HSG C
213,577 81 Weighted Average
158,375 74.15% Pervious Area

55,202 25.85% Impervious Area

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

5.4 47 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.5 1,844 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

11.2 1,909 Total

Summary for Subcatchment SA-2B: 

Runoff = 22.38 cfs @ 12.15 hrs,  Volume= 1.789 af,  Depth> 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"
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Area (sf) CN Description
* 29,403 98 Allocated Impervious
* 55,570 74 Allocated Grass (C)
* 60,852 80 Allocated Grass (D)
* 25,383 98 Proposed Impervious
* 23,350 74 Proposed Grass (C)
* 11,671 80 Proposed Grass (D)

206,229 82 Weighted Average
151,443 73.43% Pervious Area

54,786 26.57% Impervious Area

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

5.0 42 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.4 1,800 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

10.7 1,860 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 2.66 cfs @ 12.88 hrs,  Volume= 0.472 af,  Depth> 4.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 YEAR STORM Rainfall=6.90"

Area (sf) CN Description
* 641 98 Existing Road
* 1,883 98 Proposed Impervious
* 3,380 74 Proposed Grass (C)
* 10,000 80 Allocated Grass (D)

2,036 70 Woods, Good, HSG C
43,321 77 Woods, Good, HSG D
61,261 78 Weighted Average
58,737 95.88% Pervious Area

2,524 4.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total
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Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 3.38"    for  50 YEAR STORM event
Inflow = 102.85 cfs @ 13.92 hrs,  Volume= 26.823 af
Outflow = 102.16 cfs @ 14.19 hrs,  Volume= 26.350 af,  Atten= 1%,  Lag= 16.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.54 fps,  Min. Travel Time= 9.6 min
Avg. Velocity = 1.00 fps,  Avg. Travel Time= 14.9 min

Peak Storage= 58,968 cf @ 14.03 hrs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 104.167 ac, 6.18% Impervious,  Inflow Depth > 3.36"    for  50 YEAR STORM event
Inflow = 104.83 cfs @ 14.18 hrs,  Volume= 29.162 af
Outflow = 104.83 cfs @ 14.18 hrs,  Volume= 29.162 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Reach AP#2: 

Inflow Area = 22.803 ac, 12.28% Impervious,  Inflow Depth > 3.41"    for  50 YEAR STORM event
Inflow = 37.39 cfs @ 12.35 hrs,  Volume= 6.479 af
Outflow = 37.39 cfs @ 12.35 hrs,  Volume= 6.479 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1B: GUSF

Inflow Area = 0.694 ac, 36.92% Impervious,  Inflow Depth > 4.81"    for  50 YEAR STORM event
Inflow = 4.55 cfs @ 12.01 hrs,  Volume= 0.278 af
Outflow = 3.87 cfs @ 12.06 hrs,  Volume= 0.228 af,  Atten= 15%,  Lag= 2.7 min
Primary = 0.03 cfs @ 12.06 hrs,  Volume= 0.026 af
Secondary = 3.84 cfs @ 12.06 hrs,  Volume= 0.202 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 53.93' @ 12.06 hrs   Surf.Area= 2,329 sf   Storage= 3,089 cf
Flood Elev= 54.50'   Surf.Area= 2,386 sf   Storage= 3,248 cf

Plug-Flow detention time= 82.7 min calculated for 0.228 af (82% of inflow)
Center-of-Mass det. time= 32.3 min ( 794.2 - 761.9 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,248 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,035 0 0
53.00 1,537 1,286 1,286
54.00 2,386 1,962 3,248

Device Routing     Invert Outlet Devices
#1 Primary 49.83' 6.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.83' / 49.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 49.83' 0.7" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 53.50' 5.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 12.06 hrs  HW=53.93'   (Free Discharge)
1=Culvert  (Passes 0.03 cfs of 1.32 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 9.71 fps)

Secondary OutFlow  Max=3.78 cfs @ 12.06 hrs  HW=53.93'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 3.78 cfs @ 1.77 fps)

Summary for Pond 1C: 12" Culvert

Inflow Area = 0.311 ac, 39.02% Impervious,  Inflow Depth > 4.87"    for  50 YEAR STORM event
Inflow = 2.05 cfs @ 12.01 hrs,  Volume= 0.126 af
Outflow = 2.05 cfs @ 12.01 hrs,  Volume= 0.126 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.05 cfs @ 12.01 hrs,  Volume= 0.126 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.99' @ 12.01 hrs
Flood Elev= 54.50'

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 12.0"  Round Culvert   

L= 46.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.00' / 52.77'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.96 cfs @ 12.01 hrs  HW=53.96'   (Free Discharge)
1=Culvert  (Barrel Controls 1.96 cfs @ 3.25 fps)
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Summary for Pond 1P: 96" Culvert

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 3.53"    for  50 YEAR STORM event
Inflow = 108.16 cfs @ 13.61 hrs,  Volume= 28.016 af
Outflow = 102.85 cfs @ 13.92 hrs,  Volume= 26.823 af,  Atten= 5%,  Lag= 18.5 min
Primary = 102.85 cfs @ 13.92 hrs,  Volume= 26.823 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 53.60' @ 13.92 hrs   Surf.Area= 55,535 sf   Storage= 139,612 cf
Flood Elev= 69.34'   Surf.Area= 264,698 sf   Storage= 2,624,904 cf

Plug-Flow detention time= 32.7 min calculated for 26.734 af (95% of inflow)
Center-of-Mass det. time= 20.6 min ( 899.7 - 879.1 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 2,667,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108
69.00 255,557 2,373,353 2,536,461
69.50 269,000 131,139 2,667,600

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 96.0"  Round Culvert  w/ 36.0" inside fill   

L= 60.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 33.05 sf   

#2 Secondary 69.34' 100.0' long  x 28.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=102.81 cfs @ 13.92 hrs  HW=53.60'   (Free Discharge)
1=Culvert  (Barrel Controls 102.81 cfs @ 6.67 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=48.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2A: Pond

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 4.48"    for  50 YEAR STORM event
Inflow = 44.78 cfs @ 12.15 hrs,  Volume= 3.597 af
Outflow = 28.30 cfs @ 12.32 hrs,  Volume= 2.401 af,  Atten= 37%,  Lag= 10.2 min
Primary = 19.31 cfs @ 12.32 hrs,  Volume= 2.222 af
Secondary = 8.99 cfs @ 12.32 hrs,  Volume= 0.179 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 66.80' @ 12.32 hrs   Surf.Area= 14,247 sf   Storage= 102,322 cf   (62,515 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= 209.6 min calculated for 1.487 af (41% of inflow)
Center-of-Mass det. time= 43.8 min ( 820.6 - 776.8 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 18.0"  Round Culvert   

L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 58.50' 2.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 66.00' 8.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Primary OutFlow  Max=18.81 cfs @ 12.32 hrs  HW=66.79'   (Free Discharge)
1=Culvert  (Passes 18.81 cfs of 23.36 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.55 cfs @ 13.77 fps)
4=Sharp-Crested Vee/Trap Weir  (Weir Controls 18.26 cfs @ 2.90 fps)

Secondary OutFlow  Max=8.24 cfs @ 12.32 hrs  HW=66.79'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 8.24 cfs @ 1.44 fps)
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Summary for Pond 2B: Dual 18" Culvert

Inflow Area = 4.734 ac, 26.57% Impervious,  Inflow Depth > 4.53"    for  50 YEAR STORM event
Inflow = 22.38 cfs @ 12.15 hrs,  Volume= 1.789 af
Outflow = 22.38 cfs @ 12.15 hrs,  Volume= 1.789 af,  Atten= 0%,  Lag= 0.0 min
Primary = 22.38 cfs @ 12.15 hrs,  Volume= 1.789 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 70.52' @ 12.15 hrs
Flood Elev= 71.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.00' 18.0"  Round Culvert X 2.00   

L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.00' / 66.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=22.34 cfs @ 12.15 hrs  HW=70.52'   (Free Discharge)
1=Culvert  (Inlet Controls 22.34 cfs @ 6.32 fps)
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Summary for Subcatchment SA-1: 

Runoff = 137.47 cfs @ 13.61 hrs,  Volume= 35.713 af,  Depth> 4.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 6,556 98 Proposed Impervious
* 3,163 74 Proposed Grass (C)
* 3,905 80 Proposed Grass (D)
* 13,068 98 Allocated Impervious
* 94,430 74 Allocated Grass (C)
* 139,148 80 Allocated Grass (D)

53,285 75 1/4 acre lots, 38% imp, HSG B
96,783 83 1/4 acre lots, 38% imp, HSG C

442,657 87 1/4 acre lots, 38% imp, HSG D
80,198 30 Woods, Good, HSG A

588,128 55 Woods, Good, HSG B
390,952 70 Woods, Good, HSG C

2,237,942 77 Woods, Good, HSG D
4,150,215 74 Weighted Average
3,905,356 94.10% Pervious Area

244,860 5.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.7 150 0.0067 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
74.4 2,446 0.0120 0.55 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 2,049 0.0080 13.41 24,141.26 Trap/Vee/Rect Channel Flow, 

Bot.W=30.00'  D=12.00'  Z= 10.0 '/'  Top.W=270.00'
n= 0.035  

123.6 4,645 Total

Summary for Subcatchment SA-1A: 

Runoff = 34.72 cfs @ 12.24 hrs,  Volume= 3.275 af,  Depth> 4.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"
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Area (sf) CN Description
* 8,116 98 Existing Road
* 9,725 98 Proposed Impervious
* 6,534 98 Allocated Impervious
* 16,034 74 Proposed Grass (C)
* 4,698 80 Proposed Grass (D)
* 20,000 74 Allocated Grass (C)
* 40,000 80 Allocated Grass (D)

178,736 70 Woods, Good, HSG C
73,200 77 Woods, Good, HSG D

357,043 75 Weighted Average
332,668 93.17% Pervious Area

24,375 6.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.0 108 0.0180 0.16 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
2.4 42 0.1200 0.29 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.10"
1.4 145 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.9 257 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
17.7 552 Total

Summary for Subcatchment SA-1B: 

Runoff = 3.04 cfs @ 12.01 hrs,  Volume= 0.187 af,  Depth> 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 5,887 98 Proposed Impervious
* 5,903 74 Proposed Grass (C)
* 4,920 80 Proposed Grass (D)

16,710 84 Weighted Average
10,823 64.77% Pervious Area

5,887 35.23% Impervious Area

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

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 401 0.0800 15.75 472.49 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

0.7 419 Total
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Summary for Subcatchment SA-1C: 

Runoff = 2.48 cfs @ 12.01 hrs,  Volume= 0.154 af,  Depth> 5.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 5,278 98 Proposed Impervious
* 5,129 74 Proposed Grass (C)
* 3,121 80 Proposed Grass (D)

13,528 85 Weighted Average
8,250 60.98% Pervious Area
5,278 39.02% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 452 0.0750 13.30 219.46 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 & 0.0 '/'  Top.W=10.00'
n= 0.035  

0.9 468 Total

Summary for Subcatchment SA-2: AP#2

Runoff = 29.14 cfs @ 12.89 hrs,  Volume= 5.174 af,  Depth> 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 11,979 98 Allocated Impervious
* 222,107 74 Allocated Grass (C)
* 49,329 80 Allocated Grass (D)
* 6,764 74 Proposed Grass (C)
* 7,422 80 Proposed Grass (D)

141,396 70 Woods, Good, HSG C
134,498 77 Woods, Good, HSG D
573,495 75 Weighted Average
561,516 97.91% Pervious Area

11,979 2.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
7.1 252 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
7.4 475 0.0460 1.07 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
67.0 877 Total

Summary for Subcatchment SA-2A: 

Runoff = 27.55 cfs @ 12.15 hrs,  Volume= 2.245 af,  Depth> 5.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 26,136 98 Allocated Impervious
* 29,066 98 Proposed Impervious
* 75,612 74 Allocated Grass (C)
* 32,943 80 Allocated Grass (D)
* 37,343 74 Proposed Grass (C)
* 11,151 80 Proposed Grass (D)

1,326 70 Woods, Good, HSG C
213,577 81 Weighted Average
158,375 74.15% Pervious Area

55,202 25.85% Impervious Area

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

5.4 47 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.5 1,844 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

11.2 1,909 Total

Summary for Subcatchment SA-2B: 

Runoff = 27.40 cfs @ 12.15 hrs,  Volume= 2.213 af,  Depth> 5.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"
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Area (sf) CN Description
* 29,403 98 Allocated Impervious
* 55,570 74 Allocated Grass (C)
* 60,852 80 Allocated Grass (D)
* 25,383 98 Proposed Impervious
* 23,350 74 Proposed Grass (C)
* 11,671 80 Proposed Grass (D)

206,229 82 Weighted Average
151,443 73.43% Pervious Area

54,786 26.57% Impervious Area

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

5.0 42 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.3 18 0.0200 0.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

5.4 1,800 0.0100 5.57 167.05 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=3.00'  Z= 3.0 '/'  Top.W=19.00'
n= 0.035  

10.7 1,860 Total

Summary for Subcatchment SA-3: AP#3

Runoff = 3.32 cfs @ 12.87 hrs,  Volume= 0.593 af,  Depth> 5.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 YEAR STORM Rainfall=8.10"

Area (sf) CN Description
* 641 98 Existing Road
* 1,883 98 Proposed Impervious
* 3,380 74 Proposed Grass (C)
* 10,000 80 Allocated Grass (D)

2,036 70 Woods, Good, HSG C
43,321 77 Woods, Good, HSG D
61,261 78 Weighted Average
58,737 95.88% Pervious Area

2,524 4.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
52.5 150 0.0050 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
14.4 433 0.0100 0.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
66.9 583 Total
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Summary for Reach 1R: Reach to Downstream Culverts

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 4.34"    for  100 YEAR STORM event
Inflow = 130.15 cfs @ 13.92 hrs,  Volume= 34.472 af
Outflow = 129.45 cfs @ 14.16 hrs,  Volume= 33.942 af,  Atten= 1%,  Lag= 14.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.68 fps,  Min. Travel Time= 8.8 min
Avg. Velocity = 1.06 fps,  Avg. Travel Time= 14.1 min

Peak Storage= 68,727 cf @ 14.01 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 2.00'  Flow Area= 280.0 sf,  Capacity= 878.74 cfs

100.00'  x  2.00'  deep channel,  n= 0.035
Side Slope Z-value= 20.0 '/'   Top Width= 180.00'
Length= 890.0'   Slope= 0.0030 '/'
Inlet Invert= 47.70',  Outlet Invert= 45.00'

‡

Summary for Reach AP#1: 

Inflow Area = 104.167 ac, 6.18% Impervious,  Inflow Depth > 4.32"    for  100 YEAR STORM event
Inflow = 132.72 cfs @ 14.15 hrs,  Volume= 37.508 af
Outflow = 132.72 cfs @ 14.15 hrs,  Volume= 37.508 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Reach AP#2: 

Inflow Area = 22.803 ac, 12.28% Impervious,  Inflow Depth > 4.44"    for  100 YEAR STORM event
Inflow = 54.97 cfs @ 12.25 hrs,  Volume= 8.429 af
Outflow = 54.97 cfs @ 12.25 hrs,  Volume= 8.429 af,  Atten= 0%,  Lag= 0.0 min

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

Summary for Pond 1B: GUSF

Inflow Area = 0.694 ac, 36.92% Impervious,  Inflow Depth > 5.91"    for  100 YEAR STORM event
Inflow = 5.52 cfs @ 12.01 hrs,  Volume= 0.342 af
Outflow = 4.74 cfs @ 12.05 hrs,  Volume= 0.291 af,  Atten= 14%,  Lag= 2.6 min
Primary = 0.03 cfs @ 12.05 hrs,  Volume= 0.027 af
Secondary = 4.71 cfs @ 12.05 hrs,  Volume= 0.264 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Peak Elev= 54.00' @ 12.05 hrs   Surf.Area= 2,382 sf   Storage= 3,237 cf
Flood Elev= 54.50'   Surf.Area= 2,386 sf   Storage= 3,248 cf

Plug-Flow detention time= 74.1 min calculated for 0.290 af (85% of inflow)
Center-of-Mass det. time= 30.5 min ( 787.7 - 757.3 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,248 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,035 0 0
53.00 1,537 1,286 1,286
54.00 2,386 1,962 3,248

Device Routing     Invert Outlet Devices
#1 Primary 49.83' 6.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.83' / 49.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 49.83' 0.7" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 53.50' 5.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 12.05 hrs  HW=53.99'   (Free Discharge)
1=Culvert  (Passes 0.03 cfs of 1.33 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 9.79 fps)

Secondary OutFlow  Max=4.66 cfs @ 12.05 hrs  HW=53.99'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 4.66 cfs @ 1.89 fps)

Summary for Pond 1C: 12" Culvert

Inflow Area = 0.311 ac, 39.02% Impervious,  Inflow Depth > 5.97"    for  100 YEAR STORM event
Inflow = 2.48 cfs @ 12.01 hrs,  Volume= 0.154 af
Outflow = 2.48 cfs @ 12.01 hrs,  Volume= 0.154 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.48 cfs @ 12.01 hrs,  Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.18' @ 12.01 hrs
Flood Elev= 54.50'

Device Routing     Invert Outlet Devices
#1 Primary 53.00' 12.0"  Round Culvert   

L= 46.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.00' / 52.77'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.38 cfs @ 12.01 hrs  HW=54.14'   (Free Discharge)
1=Culvert  (Inlet Controls 2.38 cfs @ 3.03 fps)
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Summary for Pond 1P: 96" Culvert

Inflow Area = 95.276 ac, 5.90% Impervious,  Inflow Depth > 4.50"    for  100 YEAR STORM event
Inflow = 137.47 cfs @ 13.61 hrs,  Volume= 35.713 af
Outflow = 130.15 cfs @ 13.92 hrs,  Volume= 34.472 af,  Atten= 5%,  Lag= 18.6 min
Primary = 130.15 cfs @ 13.92 hrs,  Volume= 34.472 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.08' @ 13.92 hrs   Surf.Area= 61,965 sf   Storage= 168,198 cf
Flood Elev= 69.34'   Surf.Area= 264,698 sf   Storage= 2,624,904 cf

Plug-Flow detention time= 30.2 min calculated for 34.472 af (97% of inflow)
Center-of-Mass det. time= 20.0 min ( 894.1 - 874.1 )

Volume Invert Avail.Storage Storage Description
#1 48.00' 2,667,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.00 8,500 0 0
50.00 12,504 21,004 21,004
52.00 34,355 46,859 67,863
54.00 60,890 95,245 163,108
69.00 255,557 2,373,353 2,536,461
69.50 269,000 131,139 2,667,600

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 96.0"  Round Culvert  w/ 36.0" inside fill   

L= 60.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 48.00' / 47.70'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 33.05 sf   

#2 Secondary 69.34' 100.0' long  x 28.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=130.09 cfs @ 13.92 hrs  HW=54.08'   (Free Discharge)
1=Culvert  (Barrel Controls 130.09 cfs @ 7.14 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=48.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2A: Pond

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 5.55"    for  100 YEAR STORM event
Inflow = 54.94 cfs @ 12.15 hrs,  Volume= 4.458 af
Outflow = 44.98 cfs @ 12.24 hrs,  Volume= 3.255 af,  Atten= 18%,  Lag= 5.3 min
Primary = 23.77 cfs @ 12.23 hrs,  Volume= 2.774 af
Secondary = 21.22 cfs @ 12.24 hrs,  Volume= 0.481 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 67.04' @ 12.24 hrs   Surf.Area= 14,515 sf   Storage= 105,741 cf   (65,934 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= 168.4 min calculated for 2.341 af (53% of inflow)
Center-of-Mass det. time= 39.7 min ( 811.4 - 771.7 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 18.0"  Round Culvert   

L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 58.50' 2.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 66.00' 8.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   

Primary OutFlow  Max=23.73 cfs @ 12.23 hrs  HW=67.03'   (Free Discharge)
1=Culvert  (Inlet Controls 23.73 cfs @ 13.43 fps)

3=Orifice/Grate  (Passes < 0.56 cfs potential flow)
4=Sharp-Crested Vee/Trap Weir  (Passes < 27.20 cfs potential flow)

Secondary OutFlow  Max=20.84 cfs @ 12.24 hrs  HW=67.03'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 20.84 cfs @ 1.97 fps)
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Summary for Pond 2B: Dual 18" Culvert

Inflow Area = 4.734 ac, 26.57% Impervious,  Inflow Depth > 5.61"    for  100 YEAR STORM event
Inflow = 27.40 cfs @ 12.15 hrs,  Volume= 2.213 af
Outflow = 27.40 cfs @ 12.15 hrs,  Volume= 2.213 af,  Atten= 0%,  Lag= 0.0 min
Primary = 27.40 cfs @ 12.15 hrs,  Volume= 2.213 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 71.91' @ 12.15 hrs
Flood Elev= 71.00'

Device Routing     Invert Outlet Devices
#1 Primary 67.00' 18.0"  Round Culvert X 2.00   

L= 50.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 67.00' / 66.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=27.32 cfs @ 12.15 hrs  HW=71.89'   (Free Discharge)
1=Culvert  (Inlet Controls 27.32 cfs @ 7.73 fps)



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
Water Quality and BMP Sizing Calculations 



BH2M

28 State Street

Gorham, Maine 04038

WATER QUALITY CALCULATIONS
Christmas Creek

Subcatchment ID Proposed Linear 
Impervious Area (sf)

Non-Linear Impervious 
Area (sf) Linear Lawn Area (sf) Non-Linear Lawn 

Area (sf)
Non-Linear 

Developed Area (sf)
Existing Impervious 

Area (sf)
Existing Vegetated 

Area (sf)
Treated Linear 

Impervious Area (sf)
Treated Linear 

Developed Area (sf)
Treated Non-Linear 
Impervious Area (sf)

Treated Non-Linear 
Developed Area (sf) BMP ID

1 6,556 13,068 7,068 233,578 246,646 0 3,889,945 0 0 13,068 246,646 Buffer 
1A 9,725 6,534 9,557 71,175 77,709 8,116 251,936 0 0 6,534 60,000 Buffer 
1B 5,887 0 10,823 0 0 0 0 5,887 16,710 0 0 GUSF
1C 5,278 0 8,250 0 0 0 0 5,278 13,528 0 0 GUSF
2 0 11,979 0 285,631 297,610 0 275,894 0 0 11,979 297,610 Buffer 

2A 29,066 26,136 48,494 108,555 134,691 0 1,326 29,066 77,560 26,136 134,691 Pond
2B 25,383 29,403 35,021 116,422 145,825 0 0 25,383 60,404 29,403 145,825 Pond
3 1,883 0 3,380 10,000 10,000 641 45,357 0 0 0 0 None

Total 83,778 87,120 122,593 825,361 912,481 8,757 4,464,458 65,614 168,202 87,120 884,772

83,778 87,120
206,371 912,481
65,614 87,120

168,202 884,772
78.32% 100.00%
81.50% 96.96%

Impervious Area Treatment % =
Developed Area Treatment % =

Non-Linear Treatment SummaryLinear Treatment Summary
Total Proposed Linear Impervious Area  (sq. ft.)=
Total Proposed Linear Developed Area (sq. ft.)=

Total Treated Linear Developed Area (sq. ft.)=
Impervious Area Treatment % =
Developed Area Treatment % =

Total Treated Linear Impervious Area (sq. ft.)=

Total Proposed Impervious Area  (sq. ft.)=
Total Proposed Developed Area (sq. ft.)=
Total Treated Impervious Area (sq. ft.)=
Total Treated Developed Area (sq. ft.)=
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BH2M

28 State Street

Gorham, Maine 04038

WET POND DESIGN
Christmas Creek

52 1,557 0 0
53 2,130 1,844 1,844
54 2,729 2,430 4,273
55 3,353 3,041 7,314
56 4,002 3,678 10,992
57 4,676 4,339 15,331
58 5,376 5,026 20,357
59 6,100 5,738 26,095
60 6,850 6,475 32,570 Mean Depth= 4.75
61 7,625 7,238 39,807 0
62 8,917 8,271 48,078 8,271
63 9,790 9,354 57,432 17,625
64 10,688 10,239 67,671 27,864
65 11,611 11,150 78,820 39,013
66 13,349 12,480 91,300 51,493

66.5 13,911 6,815 98,115 58,308
67 14,473 7,096 105,211 65,404
68 15,623 15,048 120,259 80,452

WQ Volume Required (ft 3) 38,897
WQ Volume Provided (ft3) 39,807

WQ Surface Elevation 61.00
CP Volume Required (ft3) 19,449
CP Volume Provided (ft3) 39,013

CP Surface Elevation 65.00
Length of Underdrain Bench Req'd 58

Invert of Underdrain 58.50
Length to Width Ratio >3:1

Mean Depth 0.00
Embankment Elevation 68.00

Spillway Elevation 66.50 Freeboard (ft) Subcatchment ID Imp. Area (ac.) Lawn Area (ac.)
25 Year Surface Elevation (Plugged OCS) 66.91 1.09 2A 1.267 3.605

100 Year Surface Elevation (Plugged OCS) 67.41 0.59 2B 1.258 3.477
Total 1.250 1.917

Discharge Coefficient 0.62
Orifice Diameter (inches) 2.75

Orifice Diameter (feet) 0.23
Orifice Area (ft2) 0.041 Orifice Eqn: C*A*(2gH)^1/2

Orifice Centerline Elevation 58.61

0.3167 61.0 7,625 0.00
0.5182 65.0 11,611 24.90

24.90

Area to be Sanded 1.2 acres 0
Sand Used per Storm 500 lbs/acre-storm 2 ft

Weight of Sand 90 lbs/cf 4 ft
# of Storms per Year 10 storms/year 0.00 cf

Sediment Storage Required 69.44 cf/year 1200 cf
103.00 cf

Total Drawdown at Stage (feet)

Cumulative Volume 
(ft3)

Spillway

Water Quality Elevation

4.00
Total Drawdown Time =

Required Sediment Storage Provided Storage Volume

0.00

Total Volume

Total # of CB's
Sump Depth
CB Diameter

CB Sediment Storage Volume
Forebay Volume

Orifice Sizing

Stage ElevationQ (cfs)

Stage Volume (ft3)

Summary of Wet Pond Criteria

Elevation Surface Area (ft2)
Volume Above 

Permanent Pool 
(ft3)

Drawdown Time 
(hrs)Pond Area (ft2)

Comments

Channel Protection Elevation

Subcatchments Tributary to Wet Pond
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2A 55,202 2.00 9,200 157,049 0.80 10,470 19,670
2B 54,786 2.00 9,131 151,443 0.80 10,096 19,227

Total 109,988 18,331 157,049 20,566 38,897

2A 55,202 1.00 4,600 157,049 0.40 5,235 9,835
2B 54,786 1.00 4,566 151,443 0.40 5,048 9,614

Total 109,988 9,166 308,492 10,283 19,449

Total Water Quality Volume Required = 38,897 ft3

Total Channel Protection Volume Required = 19,449 ft3

CP Landscape Volume 
Required (ft3)

Total CP Volume 
Required (ft3)

Water Quality Volume Sizing

Channel Protection Volume Sizing

Subcatchment ID
Proposed Impervious 

Area (ft2)
CP Impervious Area 

Runoff Depth (inches)
CP Impervious Volume 

Required (ft3)
Proposed Landscaped 

Area (ft2)
CP Landscape Area 

Runoff Depth (inches)

Wet Pond Sizing Calculations

Subcatchment ID
Proposed Impervious 

Area (ft2)
WQ Impervious Area 

Runoff Depth (inches)
WQ Impervious Volume 

Required (ft3)
Proposed Landscaped 

Area (ft2)
WQ Landscape Area 

Runoff Depth (inches)
WQ Landscape Volume 

Required (ft3)
Total WQ Volume 

Required (ft3)
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1B 5,887 1.00 491 10,823 0.40 361 851
1C 5,278 1.00 440 8,250 0.40 275 715

Total 11,165 440 19,073 636 1,566

Total WQ Volume Required (ft3) 1,566
WQ Volume Provided (ft3) 2,127

Filter Surface Elevation 52.00 52 1,035 0 0 0
WQ Surface Elevation 53.50 53 1,537 1,286 1,286 1,286
Invert of Underdrain 49.67 53.5 1,827 1,682 841 2,127

5% of Tributary Impervious Area (ft2) 558 2,127
2% of Tributary Landscaped (ft2) 381
Filter Surface Area Required (ft2) 940
Filter Surface Area Provided (ft2) 1,035

Discharge Coefficient 0.62 Orifice Eqn: C*A*(2gH)^1/2

Orifice Size (inches) 0.75
Orifice Size (feet) 0.06
Orifice Area (ft2) 0.003

Orifice Centerline Elevation 49.92

0.0220 52 1,035 0.00
0.0268 53 1,537 15.95
0.0289 53.5 1,827 8.79

24.74

Area to be Sanded 0.3 acres 0
Sand Used per Storm 500 lbs/acre-storm 2 ft

Weight of Sand 90 lbs/cf 4 ft
# of Storms per Year 10 storms/year 0.00 cf

Sediment Storage Required 14.24 cf/year 1200 cf
1200.00 cf

Grassed Underdrained Soil Filter Calculations

Subcatchment ID  Impervious Area (sf) WQ Impervious Area Runoff 
Depth (inches)

WQ Impervious Volume 
Required (ft3) Landscaped Area (sf) WQ Landscape Area Runoff 

Depth (inches)
WQ Landscape Volume 

Required (ft3)
Total WQ Volume 

Required (ft3)

Orifice Sizing

Q (cfs) Stage Elevation Total Drawdown at Stage Pond Area

Summary of Underdrain Filter Sizing Underdrain Filter Volume

Elevation Surface Area (ft2) Average Stage Area (ft2) Stage Volume (ft3) Cumulative Volume (ft3)

Water Quality Volume Provided (at Elevation 53.5) =

0.00
1.00
0.50

Total Drawdown Time =

Drawdown Time (hrs)

Required Sediment Storage Provided Storage Volume

Forebay Volume
Total Volume

Total # of CB's
Sump Depth
CB Diameter

CB Sediment Storage Volume
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28 State Street

Gorham, Maine 04038

OUTLET CONTROL STRUCTURE DESIGN
Christmas Creek SUBDIVISION

Rim Elevation= 65

Weir Perimeter (L)= 5.01 ft Use Model # R‐2560‐E2

Orifice Area (a)= 2.00 sf

# of Grates= 2

g= 32.185

C= 0.62

Stage Elevation Notes Head (ft) Available Capacity (cfs) Target Capacity (cfs)*

63.97 2 Year Elevation ‐1.03 #NUM! 0.44

66.14 10 Year Elevation 1.14 39.91 2.00

66.55 25 Year Elevation 1.55 63.27 11.12

Stage Elevation Notes Head (ft) Available Capacity (cfs) Target Capacity (cfs)*

63.97 2 Year Elevation ‐1.03 #NUM! 0.44

66.14 10 Year Elevation 1.14 21.24 2

66.55 25 Year Elevation 1.55 24.77 11.12

*Note: Target Capacity is the Primary Outflow from the Hydrocad Model

Weir Flow (Q=3.27*L*H1.5)

Orifice Flow (Q=C*a*(2gH)0.5)
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Summary for Pond 2A: Pond

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 5.55"    for  100 YEAR STORM event
Inflow = 54.94 cfs @ 12.15 hrs,  Volume= 4.458 af
Outflow = 44.98 cfs @ 12.24 hrs,  Volume= 3.255 af,  Atten= 18%,  Lag= 5.3 min
Primary = 23.77 cfs @ 12.23 hrs,  Volume= 2.774 af
Secondary = 21.22 cfs @ 12.24 hrs,  Volume= 0.481 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 67.04' @ 12.24 hrs   Surf.Area= 14,515 sf   Storage= 105,741 cf   (65,934 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= 168.4 min calculated for 2.341 af (53% of inflow)
Center-of-Mass det. time= 39.7 min ( 811.4 - 771.7 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Primary 58.50' 18.0"  Round Culvert   

L= 42.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 58.50' / 58.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 58.50' 2.7" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 66.00' 8.0' long Sharp-Crested Vee/Trap Weir   Cv= 2.62 (C= 3.28)   
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Primary OutFlow  Max=23.73 cfs @ 12.23 hrs  HW=67.03'   (Free Discharge)
1=Culvert  (Inlet Controls 23.73 cfs @ 13.43 fps)

3=Orifice/Grate  (Passes < 0.56 cfs potential flow)
4=Sharp-Crested Vee/Trap Weir  (Passes < 27.20 cfs potential flow)

Secondary OutFlow  Max=20.84 cfs @ 12.24 hrs  HW=67.03'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 20.84 cfs @ 1.97 fps)
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Summary for Pond 1B: GUSF

Inflow Area = 0.694 ac, 36.92% Impervious,  Inflow Depth > 5.91"    for  100 YEAR STORM event
Inflow = 5.52 cfs @ 12.01 hrs,  Volume= 0.342 af
Outflow = 4.74 cfs @ 12.05 hrs,  Volume= 0.291 af,  Atten= 14%,  Lag= 2.6 min
Primary = 0.03 cfs @ 12.05 hrs,  Volume= 0.027 af
Secondary = 4.71 cfs @ 12.05 hrs,  Volume= 0.264 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 54.00' @ 12.05 hrs   Surf.Area= 2,382 sf   Storage= 3,237 cf
Flood Elev= 54.50'   Surf.Area= 2,386 sf   Storage= 3,248 cf

Plug-Flow detention time= 74.1 min calculated for 0.290 af (85% of inflow)
Center-of-Mass det. time= 30.5 min ( 787.7 - 757.3 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 3,248 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,035 0 0
53.00 1,537 1,286 1,286
54.00 2,386 1,962 3,248

Device Routing     Invert Outlet Devices
#1 Primary 49.83' 6.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.83' / 49.53'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Device 1 49.83' 0.7" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 53.50' 5.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.03 cfs @ 12.05 hrs  HW=53.99'   (Free Discharge)
1=Culvert  (Passes 0.03 cfs of 1.33 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 9.79 fps)

Secondary OutFlow  Max=4.66 cfs @ 12.05 hrs  HW=53.99'   (Free Discharge)
3=Broad-Crested Rectangular Weir  (Weir Controls 4.66 cfs @ 1.89 fps)
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Summary for Pond 3P: Plugged OCS

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 3.52"    for  25 YEAR STORM event
Inflow = 35.49 cfs @ 12.15 hrs,  Volume= 2.823 af
Outflow = 14.42 cfs @ 12.47 hrs,  Volume= 1.468 af,  Atten= 59%,  Lag= 19.1 min
Secondary = 14.42 cfs @ 12.47 hrs,  Volume= 1.468 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 66.91' @ 12.47 hrs   Surf.Area= 14,375 sf   Storage= 103,959 cf   (64,152 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= 344.1 min calculated for 0.554 af (20% of inflow)
Center-of-Mass det. time= 83.0 min ( 865.5 - 782.5 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Secondary OutFlow  Max=14.10 cfs @ 12.47 hrs  HW=66.91'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 14.10 cfs @ 1.73 fps)
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Summary for Pond 3P: Plugged OCS

Inflow Area = 9.637 ac, 26.20% Impervious,  Inflow Depth > 5.55"    for  100 YEAR STORM event
Inflow = 54.94 cfs @ 12.15 hrs,  Volume= 4.458 af
Outflow = 46.16 cfs @ 12.23 hrs,  Volume= 3.098 af,  Atten= 16%,  Lag= 4.7 min
Secondary = 46.16 cfs @ 12.23 hrs,  Volume= 3.098 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 61.00'   Surf.Area= 7,625 sf   Storage= 39,807 cf
Peak Elev= 67.41' @ 12.23 hrs   Surf.Area= 14,949 sf   Storage= 111,303 cf   (71,496 cf above start)
Flood Elev= 68.00'   Surf.Area= 15,623 sf   Storage= 120,259 cf   (80,452 cf above start)

Plug-Flow detention time= 175.8 min calculated for 2.177 af (49% of inflow)
Center-of-Mass det. time= 53.7 min ( 825.3 - 771.7 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 120,259 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 1,557 0 0
53.00 2,130 1,844 1,844
54.00 2,729 2,430 4,273
55.00 3,353 3,041 7,314
56.00 4,002 3,678 10,992
57.00 4,676 4,339 15,331
58.00 5,376 5,026 20,357
59.00 6,100 5,738 26,095
60.00 6,850 6,475 32,570
61.00 7,625 7,238 39,807
62.00 8,917 8,271 48,078
63.00 9,790 9,354 57,432
64.00 10,688 10,239 67,671
65.00 11,611 11,150 78,820
66.00 13,349 12,480 91,300
67.00 14,473 13,911 105,211
68.00 15,623 15,048 120,259

Device Routing     Invert Outlet Devices
#1 Secondary 66.50' 20.0' long  x 17.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Secondary OutFlow  Max=45.45 cfs @ 12.23 hrs  HW=67.41'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 45.45 cfs @ 2.51 fps)



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 
Operation and Maintenance Manual 



OPERATIONS & MAINTENANCE PLAN 
FOR STORMWATER FACILITIES 

 
For: Christmas Creek 
 Tuttle Road 
 Cumberland, Maine 

 
Project Narrative 
 
The proposed project is a 20-lot residential development.  The development includes roadways, 
underground utilities and stormwater management facilities.  The proposed development is 
subject to the standard and special conditions of the Site Location of Development Permit issued 
by the Maine Department of Environmental Protection.  The following outlines the proposed 
BMP’s and their required inspection, maintenance, and reporting. 
 
The Applicant, Beta Zeta Properties LLC will be responsible for all operation and maintenance 
of the proposed site improvements during construction.  The Homeowners Association will be 
responsible for Post Construction operation and maintenance.  The roads have been designed to 
the Town’s public road standard with the intent that roadways will be accepted by the Town.  
If/when the roads are accepted by the Town, BMP’s within the public right of way will be the 
responsibility of the Town. 
 
Contacts: 
  

Design Engineer: BH2M 
    28 State Street 
    Gorham, Me.  04038 
    (207) 839-2771 
 
 Developer/Applicant: Beta Zeta Properties LLC 
    239 Tuttle Road 
    Cumberland, ME 04021  
     
 Owner:  Christmas Creek Homeowners Association 
  

 
Post Construction Stormwater Inspector: (See definition of Inspector in Post Construction 

Stormwater Infrastructure Management Ordinance) 
   _____________________ 
   _____________________ 
   _____________________ 
   _____________________ 

 
Contractors: 

 
    _____________________ 

   _____________________ 



   _____________________ 
 
Inspection 
 
The applicant and owner is responsible for complying with the Maine DEP Site Location of 
Development Permit.  The Applicant will be responsible for inspection and maintenance during 
construction and the Home Owners Association will be responsible for Post-Construction 
operations.  The development is also subject to State Stormwater Management Law and will be 
subject to a “Five-year Recertification for Long-Term Maintenance of Stormwater Management 
Systems”.  Attached is the Recertification Form.  
 
Purpose 
 
The following O&M Plan provides guidance and schedules for compliance with the Town’s Post 
Construction Stormwater Infrastructure Management Ordinance and the State Stormwater Law.   
 
Definitions 
 
Significant Period of Rain:  1” or more of rain in a 24-hour period.  An inspection is required 
within three (3) days after a significant storm event and all repairs shall be initiated within seven 
(7) days.    
 
O&M Plan 
 
The following is a summary of the required inspection and maintenance for the Post-
Construction BMP’s.  
 
Vegetated Swales/Ditches  
 

1. On-site inspection of the vegetated ditches shall be on a monthly schedule and after a 
significant period of rainfall. 
 

a) Ditches should be inspected to repair erosion problems, remove any accumulated 
debris and to check the condition and integrity of the check dams. 

b) Ditches shall be mowed periodically to a minimum grass height of 6”.  Ditches 
shall be maintained such that woody vegetation is removed from the flow line of 
the ditch or areas that may impede the capacity of the ditch. 

c) The use of pesticides and fertilizer should be limited to what is needed to promote 
a healthy/stable growth of vegetation. 

 
Access Roads 
 

1. On-site inspection of the roads shall be performed at least twice annually and after a 
significant period of rainfall. 
 



a) All low spots of pooling water shall be re-graded to direct the water off the 
pavement and to the appropriate, catch basin or ditch. 

b) Areas of erosions shall be repaired immediately.  This includes all grassy area 
adjacent to the road. 

c) Sweeping the roadway free of sand after the winter season should be completed 
annually in the spring of the year. 

 
Storm Drain and Catch Basins 
 

1. Inspect catch basin inlets on a monthly basis for debris or conditions which could inhibit 
flow entry.  Remove debris and properly dispose.  
  

2. Inspect all catch basin structures annually. 
 

a) Check that rims are securely attached and properly set to optimize flow entry. 
b) Measure and record silt accumulation, if any.  Sumps shall be cleaned at least on a 

yearly basis in the spring.  All sediment removed should be disposed of properly. 
 

3. Check pipelines annually to determine silt accumulation, if any.  Remove excess silt if 
found. 

 
Snow Storage Areas 
 

1. On-site inspection of the snow storage areas on an annual schedule.  
 
a.) Carefully inspect to determine the condition of vegetation and remove any 

accumulated debris.  If repairs are needed, they should be accomplished 
immediately. 

 
Sediment Forebay 
 

1. On-site inspection of the rip-rap on a monthly schedule or after a significant period of 
rainfall.  
a.) Carefully inspect to determine if high flows have caused scour beneath the rip-rap 

or dislodged any of the stones.  If repairs are needed, they should be accomplished 
immediately. 

 
Wet Pond 
 

1.   Inlet & Outlet Inspections:  The inlet and outlet of the basin should be checked 
periodically to ensure that flow structures are not blocked by debris.  Inspections 
should be conducted monthly during wet weather conditions from March to 
November. 

 
2. Erosion & Instability:  Basins should be inspected annually for erosion, 

destabilization of side slopes, embankment settling and other signs of structural 



failure, and loss of storage volume due to sediment accumulation.  Corrective action 
should be taken immediately upon identification of problems.  

 
3. Embankment Maintenance:  Embankments should be maintained to preserve their 

integrity as impoundment structures, including, but not necessarily limited to, 
vegetative maintenance (mowing, control of woody vegetation), rodent control, 
erosion control and repair, and outlet control structure maintenance and repair.  
Basins should be mowed no more than twice a year during the growing season to 
maintain maximum grass heights less than 12 inches.  All accumulated trash and 
debris shall be removed. 

 
4. Sediment Removal:  Sediment should be removed from the pretreatment structure at 

least annually and from the basin when necessary. 
 
5. Measurement of Sediment Accumulation:  Inspect for sediment accumulation.  If 

sediment reaches 2’ in depth, the pond shall be drained and the sediment removed. 
 

6. Gravel Trench Outlet Inspection:  The gravel trench outlet should be inspected after 
every major storm in the first few months to ensure proper function.  Thereafter, the 
gravel trench should be inspected at least once every six months.  Inspection consists 
of verifying that the pond is slowly emptying through the gravel filter for a short time 
(12-24 hours) after a storm and that potentially clogging material such as 
accumulations of decaying leaves are not preventing discharge through the gravel. 

 
7. Gravel Replacement:  The top several inches of the gravel in the outlet trench must be 

replaced with fresh material when water ponds above the permanent pool for more 
than 72 hours.  The removed sediments should be disposed of in an acceptable 
manner. 

 
8. Maintenance Dredging:  Wet ponds lose 0.5-1.0% of their volume annually due to 

sediment accumulation.  Dredging is required when accumulated volume loss reaches 
15%, or approximately every 15-20 years. 

 
9. Outlet Control Structures:  Remove covers and check for clogging, debris 

accumulation or structural problems a minimum of two times per year and clean as 
needed.  Special care shall be taken to inspect and maintain the orifices found in the 
weir wall of the outlet control structure. 

 
Grassed Underdrain Filter 
 

1. On-site inspection of Grassed Underdrain Filters shall be twice per year (May 1 and 
October 1).  The following shall be accomplished: 
 
a.) Record date of inspection 
b.) Identify person making the inspection 
c.) Record observed water depth.  (If no rain within last 24-36 hours should be dry. 



d.) Inspect rip rap for debris accumulation 
e.) Remove debris. 
f.) Mow grassed slopes and/or repair slopes if eroded. 
g.) Clean accumulated sediment from forebay. 
 

Limited Disturbance Stormwater Buffers 
 

1. Inspect forested buffers on an annual basis. 
a) Inspect buffers for evidence of erosion or areas of concentrated flow. 
b) Inspect buffers for signs of development encroachment within the deed 

restricted buffer. 
 
Inspection/Maintenance Responsibility 
 
The Applicant shall be responsible for inspection and maintenance during construction. It shall 
be the Home Owners Association responsibility to retain the services of the Post-Construction 
Stormwater Inspector and provide for the repair and maintenance noted by inspections, if any.  
When maintenance is required by inspection, the Association shall perform the required 
maintenance and/or repairs in a timely fashion and notify the Inspector when the maintenance is 
complete.  The Association shall maintain detailed records of the inspections and maintenance 
performed.   
 
For Post-Construction Inspections, the qualified post-construction stormwater inspector retained 
by the Owner shall submit signed certifications to the Town on or by June 30 of each year. 
 
During construction, it is the responsibility of the Applicant to inspect, maintain and repair Post-
Construction BMP’s until such time that the BMP’s are accepted by the Owner. 
 
Attachments 
 

1. Inspection & Maintenance Log 
 

2. See attached Appendix B “Inspection and Maintenance” from MDEP Stormwater 
Regulations. 
 

3. See attached “Appendix C” from MDEP Stormwater Regulations for performance 
standards. 

 
 
 
 
 
 
 
 
 



INSPECTION SUMMARY 
CHRISTMAS CREEK 

 
 

Inspection of      Schedule * 
 
 Vegetated Swales     
 Inspect      Monthly  
 
 Access Drives and Parking Areas 
 Inspect      Twice Annually  

Sweep Road     Annually 
 
 Storm Drain and Catch Basins   
 Inspect (CB Inlets)    Monthly 
 Inspect (CB Sumps)    Annually 
 Measure Silt & Remove    Annually 
 
 Snow Storage Areas  
 Inspect      Annually 
 Remove Litter     Annually 
 
 Sediment Forebay  
 Inspect      Monthly  
 Remove Litter     Annually 
 
 Wet Pond 
 Inspect      Monthly  
 Remove Litter     Annually 
 
 Grassed Underdrain Filter 
 Inspect      Bi-Annually 
 Remove Litter     Annually 
 
 Stormwater Buffers 
 Inspect      Bi-Annually 
  
 
* After significant rainstorm in addition to regular inspections.  Inspections shall be within 3 
days of significant rainfall. 
 
 
 
 
 
 



INSPECTION AND MAINTENANCE LOG 
Christmas Creek 

Post Construction Stormwater 
Inspection & Maintenance Log 

 
Date of Inspection:_____________________________________________________________ 
 
Inspection by:_________________________________________________________________ 
 
Purpose of Inspection: Monthly, Yearly, Significant Rainfall (circle one) 
 

 Vegetated Swales  
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 

 
 Access Drives and Parking Areas 

Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Annual Sweeping (date & Contractors): 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 



 Storm drain and catch basins 
Description: 
 
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Sediment Inspection & Removal: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Date & Contractor for Sump Cleaning: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 

 
 

 Snow Storage Areas  
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 
 
 
 



 Sediment Forebay  
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 
 

 Wet Pond 
Description: 
 
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Sediment Inspection & Removal: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Date & Contractor for Sump Cleaning: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 
 
 
 
 



 Grassed Underdrain Filter 
Description: 
 
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Sediment Inspection & Removal: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Date & Contractor for Sump Cleaning: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 
 
 

 Level Spreader/Buffer 
Description: 
 
Description of Conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance & Date of Repairs: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Sediment Inspection & Removal: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 



Date & Contractor for Sump Cleaning: 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
Follow Up Needed: 
________________________________________________________________________
________________________________________________________________________ 
 

______________________________________ 
 Inspector Signature 
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APPENDIX B. Inspection and maintenance 
 
This appendix applies to all projects, except that a project that is eligible for stormwater PBR need only 
meet the standards in Section 1.  
 
See Appendix D(5) for additional maintenance requirements related to infiltration of stormwater. 
 
1. During construction. The following standards must be met during construction. 
 

(a) Inspection and corrective action. Inspect disturbed and impervious areas, erosion control 
measures, materials storage areas that are exposed to precipitation, and locations where vehicles 
enter or exit the site. Inspect these areas at least once a week as well as before and within 24 
hours after a storm event (rainfall), and prior to completing permanent stabilization measures. A 
person with knowledge of erosion and stormwater control, including the standards and conditions 
in the permit, shall conduct the inspections. 

 
(b) Maintenance. If best management practices (BMPs) need to be repaired, the repair work should 

be initiated upon discovery of the problem but no later than the end of the next workday. If 
additional BMPs or significant repair of BMPs are necessary, implementation must be completed 
within 7 calendar days and prior to any storm event (rainfall). All measures must be maintained in 
effective operating condition until areas are permanently stabilized.  
 

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

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

2. Post-construction. The following standards must be met after construction. 
 

(a) Plan. Carry out an approved inspection and maintenance plan that is consistent with the 
minimum requirements of this section. The plan must address inspection and maintenance of the 
project’s permanent erosion control measures and stormwater management system. This plan may 
be combined with the plan listed in Section 2(a) of this appendix. See Section 7(C)(2) for 
submission requirements. 
 

(b) Inspection and maintenance. All measures must be maintained in effective operating condition. 
A person with knowledge of erosion and stormwater control, including the standards and 
conditions in the permit, shall conduct the inspections. The following areas, facilities, and 
measures must be inspected and identified deficiencies must be corrected. Areas, facilities, and 
measures other than those listed below may also require inspection on a specific site. Inspection 
or maintenance tasks other than those discussed below must be included in the maintenance plan 
developed for a specific site. 
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NOTE: Expanded and more-detailed descriptions for specific maintenance tasks may be found 

in the Maine DEP’s “Stormwater Management for Maine: Best Management Practices.” 
 

(i) 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. See 
permanent stabilization standards in Appendix A(5). 

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

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

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

flow; remove accumulated sediments and debris at the inlet, at the outlet, and within the 
conduit; and to repair any erosion damage at the culvert’s inlet and outlet. 

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

any accumulated sediments and debris at the bottom of the basin, at any inlet grates, at any 
inflow channels to the basin, and at any pipes between basins. If the basin outlet is designed 
to trap floatable materials, then remove the floating debris and any floating oils (using oil-
absorptive pads). 

(v) Inspect resource and treatment buffers once a year for evidence of erosion, concentrating 
flow, and encroachment by development. If flows are concentrating within a buffer, site 
grading, level spreaders, or ditch turn-outs must be used to ensure a more even distribution of 
flow into a buffer. Check down slope of all spreaders and turn-outs for erosion. If erosion is 
present, adjust or modify the spreader’s or turnout’s lip to ensure a better distribution of flow 
into a buffer. Clean-out any accumulation of sediment within the spreader bays or turn-
out pools. 

 
(vi) Inspect at least once per year, each stormwater management pond or basin, including the 

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

 
(vii) Inspect at least one per year, each underdrained filter, including the filter embankments, 

vegetation, underdrain piping, and overflow spillway. Remove and dispose of accumulated 
sediments in the filter. If needed, rehabilitate any clogged surface linings, and flush 
underdrain piping. 

 
(viii)Inspect each manufactured system installed on the site, including the system’s inlet, 

treatment chamber(s), and outlet at least once per year, or in accordance with the maintenance 
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guidelines recommended by the manufacturer based on the estimated runoff and pollutant 
load expected to the system from the project. Remove and dispose of accumulated sediments, 
debris, and contaminated waters from the system and, if applicable, remove and replace any 
clogged or spent filter media. 

 
(c) Regular maintenance 
 

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

 
(ii) Manage each buffer’s vegetation consistently with the requirements in any deed restrictions 

for the buffer. Wooded buffers must remain fully wooded and have no disturbance to the duff 
layer. Vegetation in non-wooded buffers may not be cut more than three times per year, and 
may not be cut shorter than six inches. 

 
NOTE: Contact the Department’s Division of Watershed Management (Maine DEP) for assistance 

developing inspection and maintenance requirements for other drainage control and runoff 
treatment measures installed on the site. The maintenance needs for most measures may be 
found in the Maine DEP’s “Stormwater Management for Maine: Best Management 
Practices.” 

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

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

 
3. Re-certification. Submit a certification of the following to the Department within three months of the 

expiration of each five-year interval from the date of issuance of the permit. 
 

(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. 
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(c) Maintenance. The erosion and stormwater maintenance plan for the site is being implemented as 
written, or modifications to the plan have been submitted to and approved by the Department, and 
the maintenance log is being maintained. 

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

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

 
5. Additional requirements. Additional requirements may be applied on a site-specific basis. 
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APPENDIX C. Housekeeping 
 
These performance standards apply to all projects except for stormwater PBR projects.  
 
1. 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 or operator 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 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 at : 
http://www.maine.gov/dep/spills/emergspillresp/  

 
2. 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.  

 
See Appendix D for license by rule standards for infiltration of stormwater.  

 
NOTE: 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).  
 
3. Fugitive sediment and dust. Actions must be taken to ensure that activities do not result in 

noticeable erosion of soils or fugitive dust emissions during or after construction. Oil may not be used 
for dust control, but other water additives may be considered as needed. A stabilized construction 
entrance (SCE) should be included 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.  

 
NOTE: Dewatering a stream without a permit from the Department may violate state water quality 

standards and the Natural Resources Protection Act. 
 

4. 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.  

 
NOTE: To prevent these materials from becoming a source of pollutants, construction and post-

construction activities related to a project may be required to comply with applicable 
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provision of rules related to solid, universal, and hazardous waste, including, but not limited 
to, the Maine solid waste and hazardous waste management rules; Maine hazardous waste 
management rules; Maine oil conveyance and storage rules; and Maine pesticide 
requirements. 

 
5. 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. In 
most cases the collected water is heavily silted and hinders correct and safe construction practices. 
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. Equivalent measures may be taken if approved by the 
Department. 

 
NOTE: Dewatering controls are discussed in the “Maine Erosion and Sediment Control BMPs, 

Maine Department of Environmental Protection.” 
 
6. 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:  

 
(a) Discharges from firefighting activity;  
 
(b) Fire hydrant flushings; 
 
(c) Vehicle washwater if detergents are not used and washing is limited to the exterior of vehicles 

(engine, undercarriage and transmission washing is prohibited);  
 
(d) Dust control runoff in accordance with permit conditions and Appendix (C)(3);  
 
(e) Routine external building washdown, not including surface paint removal, that does not involve 

detergents;  
 
(f) 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;  
 
(g) Uncontaminated air conditioning or compressor condensate;  
 
(h) Uncontaminated groundwater or spring water;  
 
(i) Foundation or footer drain-water where flows are not contaminated;  
 
(j) Uncontaminated excavation dewatering (see requirements in Appendix C(5));  
 
(k) Potable water sources including waterline flushings;

 
and 

 
(l) Landscape irrigation. 
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7. 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: 

 
(a) Wastewater from the washout or cleanout of concrete, stucco, paint, form release oils, curing 

compounds or other construction materials; 
 
(b) Fuels, oils or other pollutants used in vehicle and equipment operation and maintenance; 
 
(c) Soaps, solvents, or detergents used in vehicle and equipment washing; and 
 
(d)  Toxic or hazardous substances from a spill or other release. 

 
(8) Additional requirements. Additional requirements may be applied on a site-specific basis. 
  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 
Suggested Buffer Deed Descriptions 









 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix H 
Test Pit Logs 







 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 
Emergency Spillway Calculations 
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Jun 25 2019

Wet Pond - Christmas Creek

Trapezoidal
Bottom Width (ft) =  20.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  66.50
Slope (%) =  33.00
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  21.22

Highlighted
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GENERAL NOTES:                                                                                                   1. THE RECORD OWNER OF THE PARCEL IS BETA ZETA PROPERTIES, LLC - 9 KIMBERLY CIRCLE THE RECORD OWNER OF THE PARCEL IS BETA ZETA PROPERTIES, LLC - 9 KIMBERLY CIRCLE BRUNSWICK, MAINE - BY DEED DATED MAY 24, 2018 AND RECORDED AT THE CUMBERLAND COUNTY REGISTRY OF DEEDS (CCRD) IN BOOK 35013, PAGE 190. 2. THE PROPERTY IS SHOWN AS LOT 10 ON THE TOWN OF CUMBERLAND TAX MAP R4 AND IS LOCATED THE PROPERTY IS SHOWN AS LOT 10 ON THE TOWN OF CUMBERLAND TAX MAP R4 AND IS LOCATED IN THE RURAL RESIDENTIAL 1 (RR1) DISTRICT. 3. TOTAL AREA OF PARCEL IS APPROXIMATELY 50.58 ACRES. TOTAL AREA OF PARCEL IS APPROXIMATELY 50.58 ACRES. 4. THE PROJECT AREA IS LOCATED WITHIN THE "RURAL RESIDENTIAL I (RR1)" ZONING DISTRICT.  THE PROJECT AREA IS LOCATED WITHIN THE "RURAL RESIDENTIAL I (RR1)" ZONING DISTRICT.  IT WILL BE SERVICED BY PUBLIC SEWER AND WATER.              FOR CLUSTERED SUBDIVISION MINIMUM LOT SIZE:   30,000 SF 30,000 SF MINIMUM FRONTAGE:   100 FT 100 FT SETBACKS: FRONT:50 FT  SIDE: 30 FT  REAR:75 FT SIDE: 30 FT  REAR:75 FT 30 FT  REAR:75 FT REAR:75 FT 5. ROADWAY TYPE:  RESIDENTIAL ACCESS > 50 VPD ROADWAY TYPE:  RESIDENTIAL ACCESS > 50 VPD    ROW WIDTH:    50 FT ROW WIDTH:    50 FT 50 FT PAVEMENT WIDTH: 26 FT 26 FT SHOULDERS:  2 FT (GRAVEL) & 4 FT PAVED SHOULDER (PEDESTRIAN LANE) 2 FT (GRAVEL) & 4 FT PAVED SHOULDER (PEDESTRIAN LANE) SIDEWALK:   N/A N/A DESIGN SPEED:  25 MPH 25 MPH 6. BOUNDARY AND INFORMATION SHOWN HEREON IS BASED UPON A FIELD SURVEY PERFORMED BY BOUNDARY AND INFORMATION SHOWN HEREON IS BASED UPON A FIELD SURVEY PERFORMED BY SEBAGO TECHNICS, INC. IN AUGUST OF 2018. 7. PLAN REFERENCES: PLAN REFERENCES: A. "MAINE STATE HIGHWAY COMMISSION RIGHT OF WAY MAP, STATE HIGHWAY, CUMBERLAND, "MAINE STATE HIGHWAY COMMISSION RIGHT OF WAY MAP, STATE HIGHWAY, CUMBERLAND, CUMBERLAND COUNTY, STATE AID NO.3," S.H.C. FILE #S-3-289, DATED JUNE 1966 AND RECORDED AT THE CCRD IN PLAN BOOK 73, PAGE 34. B. "STANDARD BOUNDARY SURVEY OF DILLENBACK PARCEL, TUTTLE ROAD, CUMBERLAND MAINE, "STANDARD BOUNDARY SURVEY OF DILLENBACK PARCEL, TUTTLE ROAD, CUMBERLAND MAINE, TOWN OF CUMBERLAND PURCHASE," PREPARED BY SQUAW BAY CORP. DATED MARCH 1994 AND RECORDED AT THE CCRD IN PLAN BOOK 194, PAGE 113. C. "STANDARD BOUNDARY SURVEY ON GREELY ROAD, CUMBERLAND, CUMBERLAND COUNTY, MAINE "STANDARD BOUNDARY SURVEY ON GREELY ROAD, CUMBERLAND, CUMBERLAND COUNTY, MAINE FOR THE TOWN OF CUMBERLAND, OWNER OF RECORD: GREGORY & KATHERINE FOWLER," PREPARED BY WALT DUNLAP, PLS, DATED SEPTEMBER 18, 1996 AND RECORDED AT THE CCRD IN PLAN BOOK 196, PAGE 334. D. "DIVISION OF PROPERTY, 223 TUTTLE ROAD, CUMBERLAND, MAINE, MADE FOR GREG VINING, "DIVISION OF PROPERTY, 223 TUTTLE ROAD, CUMBERLAND, MAINE, MADE FOR GREG VINING, MARCH 1, 2010 BY CULLENBERG LAND SURVEYING," RECORDED AT THE CCRD IN PLAN BOOK 210, PAGE 61. E. "TUTTLE ROAD LOT, CUMBERLAND, MAINE, STANDARD BOUNDARY SURVEY," PREPARED BY HARTY "TUTTLE ROAD LOT, CUMBERLAND, MAINE, STANDARD BOUNDARY SURVEY," PREPARED BY HARTY & HARTY PROFESSIONAL LAND SURVEYORS FOR WILLIAM R. GORMAN, DATED DECEMBER 1, 2010. UNRECORDED. PROJECT #10169. F. "PLAN OF A PRIVATE STREET ON TUTTLE ROAD IN CUMBERLAND, MAINE FOR OWNER OF RECORD: "PLAN OF A PRIVATE STREET ON TUTTLE ROAD IN CUMBERLAND, MAINE FOR OWNER OF RECORD: MICHAEL BUNKER," PREPARED BY WAYNE T. WOOD & CO. DATED MAY 2016, JOB #216074. 8. PLAN ORIENTATION IS GRID NORTH, MAINE STATE PLANE COORDINATE SYSTEM, WEST ZONE PLAN ORIENTATION IS GRID NORTH, MAINE STATE PLANE COORDINATE SYSTEM, WEST ZONE 1802-NAD83, ELEVATIONS DEPICTED HEREON ARE NAVD88, BASED ON DUAL FREQUENCY GPS OBSERVATIONS AND MAINE GIS. 9. THE LOCUS PROPERTY AS DEPICTED HEREON DOES FALL WITHIN A SPECIAL FLOOD HAZARD AREA AS THE LOCUS PROPERTY AS DEPICTED HEREON DOES FALL WITHIN A SPECIAL FLOOD HAZARD AREA AS DELINEATED ON THE FLOOD INSURANCE RATE MAP FOR CUMBERLAND, MAINE, CUMBERLAND COUNTY, COMMUNITY-PANEL NUMBER 2301620015B, HAVING AN EFFECTIVE DATE OF MAY 19, 1981.  A PORTION OF THE LOCUS FALLS WITHIN AN AREA IDENTIFIED AS ZONE B, AREAS BETWEEN LIMITS OF 100-YEAR FLOOD AND 500-YEAR FLOOD.  THE REMAINING PORTION OF THE LOCUS PROPERTY FALLS WITHIN AN AREA IDENTIFIED AS ZONE C, AREAS OF MINIMAL FLOODING. 10. A WETLAND DELINEATION WAS PERFORMED ON THIS PROJECT SITE IN JULY 2018 BY DAVID V. A WETLAND DELINEATION WAS PERFORMED ON THIS PROJECT SITE IN JULY 2018 BY DAVID V. CHAPMAN, CERTIFIED SOIL SCIENTIST OF SEBAGO TECHNICS, INC.  THIS DELINEATION CONFORMS TO THE STANDARDS AND METHODS OUTLINED IN THE 1987 WETLANDS DELINEATION MANUAL AND NORTHEAST REGIONAL SUPPLEMENT AUTHORED AND PUBLISHED BY THE U.S. ARMY CORPS OF ENGINEERS.  ALL WETLAND FLAGS WERE LOCATED USING GLOBAL POSITIONING SYSTEMS (GPS) TECHNOLOGY CAPABLE OF DECIMETER ACCURACY.  SEE "WETLAND DELINEATION, TUTTLE ROAD, CUMBERLAND" SOILS REPORT DATED JULY 23, 2018 AND PREPARED BY SEBAGO TECHNICS, INC.     PROJECT #18280. WETLANDS ARE APPROXIMATE ONLY. 11. STREAMS SHOWN HEREON WERE INTERPOLATED FROM 2006 LIDAR DATA AND ARE APPROXIMATE STREAMS SHOWN HEREON WERE INTERPOLATED FROM 2006 LIDAR DATA AND ARE APPROXIMATE ONLY. 12. DUE TO A LACK OF ORIGINAL MONUMENTS AND EVIDENCE OF PROPERTY LINE LOCATIONS, A DUE TO A LACK OF ORIGINAL MONUMENTS AND EVIDENCE OF PROPERTY LINE LOCATIONS, A BOUNDARY LINE AGREEMENT IS RECOMMENDED ALONG THE INDICATED LINE.
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12.  DURING THE CONSTRUCTION PHASE, INTERCEPTED SEDIMENT WILL BE RETURNED TO THE SITE AND REGRADED

AutoCAD SHX Text
     ONTO OPEN AREAS.  POST SEEDING SEDIMENT, IF ANY WILL BE DISPOSED OF IN AN ACCEPTABLE MANNER.
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     AND ANCHORED WITH NETTING. IF WORK CONTINUES IN THIS AREA DURING THE WINTER, A DOUBLE LINE OF 
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IF AN INSPECTION DETERMINES THAT A CORRECTIVE ACTION IS REQUIRED, THE ACTION OR REPAIR SHALL BE STARTED

AutoCAD SHX Text
BY THE END OF THE NEXT WORKDAY AND COMPLETED WITHIN SEVEN DAYS OR BEFORE THE NEXT STORM EVENT.

AutoCAD SHX Text
3.

AutoCAD SHX Text
EXCAVATION AND EARTHWORK SHALL BE DONE SUCH THAT NO MORE THAN 1 ACRES OF THE SITE IS

AutoCAD SHX Text
WITHOUT STABILIZATION AT ANY ONE TIME.

AutoCAD SHX Text
CONTINUATION OF EARTHWORK OPERATIONS ON ADDITIONAL AREAS SHALL NOT BEGIN UNTIL THE EXPOSED SOIL

AutoCAD SHX Text
5.

AutoCAD SHX Text
SURFACE ON THE AREA BEING WORKED HAS BEEN STABILIZED SUCH THAT NO MORE THAN ONE ACRE OF THE

AutoCAD SHX Text
SITE IS WITHOUT EROSION CONTROL PROTECTION.
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STABILIZED.
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FLOW2" X 2" X 36" WOODEN STAKES PLACED 5' O.C.

EXCESS SOCK MATERIAL TO BE DRAWN IN AND TIED
OFF TO STAKE AT BOTH ENDS

FILTREXX® CHECK DAM
SIZED TO SUIT CONDITIONS

8" TO 18" TYPICAL

NOTES:
1.  ALL MATERIAL TO MEET FILTREXX® SPECIFICATIONS.
2.  CHECK DAM SHOULD BE USED IN AREAS THAT DRAIN 10 ACRES OR
LESS.
3.  SEDIMENT SHOULD BE REMOVED FROM BEHIND CHECK DAM ONCE THE
ACCUMULATED HEIGHT HAS REACHED 12  THE HEIGHT OF THE CHECK DAM.
4.  CHECK DAM CAN BE DIRECT SEEDED AT THE TIME OF INSTALLATION.
5.  CONTRACTOR IS REQUIRED TO BE A  FILTREXX CERTIFIED™ INSTALLER.

NTS

Drawing Not To Scale

1. Prepare soil before installing rolled
erosion control products (RECPs),
including any necessary application of
lime, fertilizer, and seed.

2. Begin at the top of the channel by
anchoring the RECPs in a 6"(15cm)
deep X 6"(15cm) wide trench with
approximately 12"(30cm) of RECPs
extended beyond the up-slope portion
of the trench. Use ShoreMax mat at the
channel/culvert outlet as supplemental
scour protection as needed.  Anchor the
RECPs with a row of staples/stakes
approximately 12"(30cm) apart in the
bottom of the trench.  Backfill and
compact the trench after stapling. Apply
seed to the compacted soil and fold the
remaining 12"(30cm) portion of RECPs
back over the seed and compacted soil.
Secure RECPs over  compacted  soil
with  a  row of staples/stakes spaced
approximately 12" apart across the
width of the RECPs.

3. Roll center RECPs in direction of water
flow in bottom of channel.  RECPs will
unroll with appropriate side against the
soil surface. All RECPs must be
securely fastened to soil surface by
placing staples/stakes in appropriate
locations as shown in the staple pattern
guide.

4. Place consecutive RECPs end-over-end
(Shingle style) with a 4"-6" overlap. Use
a double row of staples staggered 4"
apart and 4" on center to secure
RECPs.

5. Full length edge of RECPs at top of side
slopes must be anchored with a row of
staples/stakes approximately 12"(30cm)
apart in a 6"(15cm) deep X 6"(15cm)
wide trench. Backfill and compact the
trench after stapling.

6. Adjacent RECPs must be overlapped
approximately 2"-5" (5-12.5cm)
(Depending on RECPs type) and
stapled.

7. In high flow channel applications a
staple check slot is recommended at 30
to 40 foot (9 -12m) intervals. Use a
double row of staples staggered
4"(10cm) apart and 4"(10cm) on center
over entire width of the channel.

8. The terminal end of the RECPs must be
anchored with a row of staples/stakes
approximately 12" (30cm) apart in a
6"(15cm) deep X 6"(15cm) wide trench.
Backfill and compact the trench after
stapling.

2"-5"
(5-12.5cm)

6

2

4

12"(30cm)

6"
(15cm)

6"
(15cm)

4"-6"
(10-15cm)

8

6"
(15cm)

5 7

4"(10cm)

3

1

A
B

C

A
B C

 NOTES:
*Horizontal staple spacing should be
altered if necessary to allow staples to
secure the critical points along the channel
surface.

**In loose soil conditions, the use of staple
or stake lengths greater than 6"(15cm) may
be necessary to properly secure the
RECP's.

 CRITICAL POINTS
A. Overlaps and Seams
B. Projected Water Line
C. Channel Bottom/Side Slope Vertices

4"(10cm)

6"
(15cm)

*
*

SIZING INSTRUCTIONS:

*
*

PLAN VIEW

SECTION 'A-A'

EROSION CONTROL BLANKET

CATCH BASIN INLET PROTECTION
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18"
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RIPRAP SLOPE TO BE USED
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STOCK PILE
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AutoCAD SHX Text
NTS
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DUMP BASKET
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4. IF THERE IS AN ACCUMULATION OF SEDIMENT; SLIDE THE GRATE OFF THE INLET, LIFT THE DUMP BASKET OUT OF THE MAIN

AutoCAD SHX Text
BASKET, EMPTY CONTENTS IN A SUITABLE LOCATION, REPLACE DUMP BASKET, REPLACE GRATE
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5. AFTER APPOOXIMATELY 10-20 DUMPS, OR AS NEEDED, EMPTY THE MAIN BASKET OF ANY ACCUMULATED SEDIMENT.
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6. AS WITH ALL INLET PROTECTION DEVICES, CHECK TO SEE HOW DEEP THE WATER COULD RISE IF THE INLET WERE TO BE BLOCKED
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ENTIRELY. DO NOT INSTALL IF IT COULD CAUSE PROPERTY DAMAGE OR POSE A SAFETY HAZARD TO TRAFFIC.
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