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ITEM 7 

Town of Kittery 
Planning Board Meeting 

November 8, 2018 
 
 

ITEM 7 - Andrews Cluster Subdivision - Preliminary Plan Review 
Action: Accept application as complete.  Owner /Applicant, Arthur W. Andrews Rev. Trust requests 
consideration of a 11-lot cluster subdivision on 106.82 acres located off Deer Ridge Lane (Tax Map 60, 
Lot 10) in the Residential Rural (R-RL) and Shoreland Overlay and Resource Protection (OZ-RP & OZ-
SL 250’) Zones. Agent is Jeff Clifford, P.E., Altus Engineering. 
 

PROJECT TRACKING 
REQ’D ACTION COMMENTS STATUS 

Yes Sketch Plan Review / 
Concept Approval Scheduled for 8/9/2018 PENDING 

No Site Visit 9/11/18 HELD 

Yes Preliminary Plan Review 
Completeness/Acceptance Scheduled for 11/8/18  PENDING 

Yes Public Hearing    

Yes Preliminary Plan Approval   

Yes Final Plan Review   

Prior to the signing of the approved Plan any Conditions of Approval related to the Findings of Fact along with waivers and variances (by 
the BOA) must be placed on the Final Plan and, when applicable, recorded at the York County Registry of Deeds.  PLACE THE MAP 
AND LOT NUMBER IN 1/4” HIGH LETTERS AT LOWER RIGHT BORDER OF ALL PLAN SHEETS.   Per Section 16.4.4.13 - 
Grading/Construction Final Plan Required. - Grading or construction of roads, grading of land or lots, or construction of buildings is prohibited 
until the original copy of the approved final plan has been duly recorded in the York County registry of deeds, when applicable.  

 
Background 
Planning Board review of the proposed development is required by 16.10.3.1, General Development, Site 
and Subdivision Plans Review, because it is a cluster subdivision. The first lot was subdivided from the 
Andrews family parcel in 1982 with additional lots that followed in 1987, 2000, 2004 and 2017 thereby 
defining the current parcel and Deer Ridge Lane right-of-way.  The proposed development is an 11-lot 
cluster subdivision that will consist of seven (7) lots serviced by a proposed 640 foot roadway off of Deer 
Ridge Lane.  The other four (4) lots will be serviced by the existing Deer Ridge Lane. 
 
At the August 9, 2018 meeting, the Board voted accept and approve the Sketch plan concept for the 
project and a site walk was attended by members on September 11, 2018. 
 
The purpose of this review is to determine the completeness of the preliminary plan application, as well as 
determine what, if any, additional information the Board may require in its review of the proposed 
development.   
 
Staff Review 

1. Zoning.  The applicant is proposing an 11-lot cluster subdivision with modified street frontage, 
minimum lot size and minimum front, side and rear yard setback standards. A cluster subdivision 
is a permitted use in the R-RL zone. All requested modified dimensional standards are depicted 
on sheet S – 1.2.  The applicant has provided a list of deductions to determine the lot’s Net 
Residential Area (NRA) and open space requirements.  The proposed dimensional modifications 
per Section 16.8.11.3 are as follows: 

a. 16.3.2.1.D2 – Minimum lot area: 22,771 sf * vs 40,000 sf  * listed but smallest lot size 
per the plan is 23,512 sf; 

b. 16.3.2.1.D2 – Street frontage: 40’ vs 150 minimum; 
c. 16.3.2.1.D2 – Side and rear yard setback: 10’ vs 20’; 
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d. 16.8.4.4 – (Minor street standard) Side sloe 2:1 vs 3:1; and, 
e. 16.8.4.4 - (Minor street standard) Paved shoulder: none vs. 2’ at walk side and 8’ opp. 

side.  
 

2. All of the required submittal items have been provided per 16.10.5.2.  A standard boundary 
survey has been completed for the subject parcel and is include with the plan set.  
  

3. Open Space. Per 16.8.11.6.E.1, 50% of the total property, approximately 46.7 acres, is required to 
be maintained as designated open space. The applicant is proposing 84.6(+-) acres of protected 
common open space or 90% of the parcel.  The applicant states that the open space is configured 
to maximize the sensitivity to the natural resources within and near the property by providing 
significant forested buffers to wetlands which connect to protected woodland tracts on adjacent 
properties.  The applicant also states the open space provides abundant opportunities for nature 
trails.  The applicant has initiated talks with the Kittery Land Trust regarding a possible easement 
arrangement whereby the Trust would manage the open space in conjunction with abutting 
protected land. 
 

4. Floodplain, Resource Protection Areas, Wetlands.  Flood Hazard Zone A per FIRM map 
#23031C0663G, dated preliminary November 5, 2013 is shown along the Cutts Ridge Brook 
corridor.  Zone A has no defined 100-year flood elevation.  No filling or development is proposed 
within the floodplain. 
 
The proposed lots are within a significant sand and gravel aquifer and/or the Shoreland Water 
Body/Wetlands Protection Area (OZ-SL-250), therefore the lots will require an advance pre-
treatment aeration at each subsurface wastewater disposal system.  Seven (7) of the lots are 
partially located in the Shoreland Water Body/Wetlands Protection Area (OZ-SL-250’) overlay 
zone, therefore a Special Exception is being requested.  No wetlands will be impacted by the 
development. Per 16.8.11.6.I.5, all wetland setbacks must be maintained as a no-cut no-disturb 
area. 
 
According to the applicant, Joseph Noel has surveyed the property for vernal pools.  With 
assistance from MDIFW staff, it was determined that only one (1) of the sixteen (16) vernal pools 
qualified as a Significant Vernal Pool (SVP) under MDEP regulations.  The other vernal pools 
did not contain a significant enough number of egg masses to be regulated.  There will be no 
development within 250 feet of any vernal pools.   
 

5. All lots appears to be regularly shaped and meet the lot shape standards (16.8.16.1). 
 

6. The lots will be serviced by municipal water: an existing 8” main along Deer Ridge Lane and a 
proposed 6” main extended along the new roadway.  There are two (20 existing fire hydrants on 
Remick’s lane within 470 feet of Deer Ridge Lane entrance.  A new hydrant will be proposed at 
the intersection of Deer Ridge lane and the new roadway. 
 

7. Roads.  A proposed 640 foot roadway will be constructed off Deer Ridge lane to service seven (7) 
of the proposed lots.  Based upon the estimated ADT of 70 trips per day, Turkeytail Lane would 
be classified under 16.8 Attachment 1, Table 1 Design and Construction Standards for Streets and 
Pedestrianways as a Class II street. 
 
Deer Ridge Lane is a private roadway that is maintained by an existing Declaration of Rights, 
Restrictions and Covenants, Deer Ridge Lane Associates, recorded at Y.C.R.D book 17344 pages 
667-676.  It is proposed to be extended 100+- feet to an overall length of 1,033 feet with an 
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emergency vehicle turnaround provided.  Based upon Table 1, Deer Ridge Lane is considered a 
Class III street with a maximum cul-de-sac length of 1,200-feet so it appears that requirement will 
be met. 
 
The existing entrance to Deer Ridge Lane was reviewed by the Planning Board during the 
September 11, 2018 site walk.  According to the applicant, the existing paved travel way was not 
built within the center of the right-of-way to preserve existing large trees.  The applicant believes 
the rural character of the existing layout reduces roadway speed and is aesthetically desirable.  
The proposed roadway improvement will soften the initial curves of Deer Ridge lane and widen 
the travelled way to 20 feet while minimizing cutting trees at the entrance. 
 
The proposed street does not include sidewalks and Deer Ridge lane does not contain sidewalks.  
The applicant has submitted a waiver request from 16.8.4.13, Table 1.  In addition, waivers are 
requested from 16.8, Table 1: 

a. Gravel shoulder – propose 2’ gravel shoulders to maintain the existing rural character 
of the neighborhood. 

b. Travel pavement – roadways will be privately owned and maintained, therefore the 
applicant proposes 18’ and 20’ wide paved traveled ways. 

 
A street naming application has been submitted as part of the preliminary plan application.  
 

8. Stormwater management.  Stormwater from impervious and disturbed areas on the site will be 
treated by the use of stormwater BMP’s designed to remove fine particulates and suspended 
sediments.  A grassed underdrain soil filter, wooded buffers, grass swales, level spreaders and rip 
rap protection will be utilized to obtain the required stormwater treatment.  The applicant has 
stated that preliminary stormwater practices were discussed during a MDEP Stormwater Law 
License pre-application meeting.  A comprehensive review of the stormwater management plans 
will be done by MDEP. 

  
9. Peer Review. CMA will review the plans and submit a report for the next meeting. 

 
10. We have received a letter from the Kittery Water District dated October 23, 2018 verifying 

capacity to serve the proposed development. 
 

11. The applicant has requested a waiver of Section 16.10.5.2.B(2) for drawings scale: 
a. 1”=100’ for Existing Conditions and Topographic Plans and Subdivision Plans; and, 
b. 1”=200’ for Soils Plan; 
c. 1’=30” horizontal and 1’=3’ vertical for Lot plans and Roadway plan and Profile. 

The smaller scale coincides with lot plans, while having a scale that is easily readable. 
 

Recommendation  
The preliminary plan submittal appears substantially complete and in general compliance with the 
standards of Title 16. The Board may request additional information if necessary to continue the review. 
If the Board determines no further information is needed, the Board may accept and preliminary plan 
application and schedule a public hearing.  
 
Move to accept the preliminary plan application dated October 18, 2018 from Owners / applicant 
Arthur W. Andrews Rev. Trust for an 11-lot cluster subdivision located off of Deer Ridge Lane (Tax 
Map 60 Lot 10) in the Residential Rural and Shoreland Overlay and Resource Protection (OZ-RP & 
OZ-SL 250’) Zones as complete.  
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Move to schedule a public hearing on {date} for the cluster subdivision plan, dated October 18, 2018 
from Owners / applicant for Arthur W. Andrews Rev. Trust an 11-lot cluster subdivision located off 
of Deer Ridge Lane (Tax Map 60 Lot 10 in the Residential Rural and Shoreland Overlay and Resource 
Protection (OZ-RP & OZ-SL 250’) Zones.  
 







KITTERY POLICE DEPARTMENT 
200 Rogers Road, Kittery, ME 03904 

Telephone: (207) 439-1638 Fax: (207) 439-6140 
 

 

Strength – Honor – Courage – Integrity   
 

       
To: Jamie Steffen 
From: John Desjardins 
Date: November 1, 2018 
Re: Turkey Tail Ln. Subdivision 
 
 
Jamie, 
 
After reviewing the development plans for the newly proposed Turkey Tail Ln. 
subdivision located off of Deer Ridge Ln., the Kittery Police Department has no specific 
public safety concerns that need to be addressed at this time. 
 
 
 
 
 
 
Thank you, 
 
 
Lt. John Desjardins 
          
 
 

  
Donald O’Halloran 

Interim Chief of Police 
John Desjardins 

Lieutenant 







 
 

Subdivision Review Application 
 

 

Andrews Subdivision 
 

Residential Cluster Subdivision  
 
 

Tax Map 60, Lot 10 
 

Kittery, Maine 
 
 

October 18, 2018 
 

Prepared For: 
 

Arthur W. Andrews Rev. Trust 
c/o Mary Thron 

P.O. Box 96 
Kittery Point, Maine 03905 

(603)-868-5995 
 
 

Prepared By: 
 

Altus Engineering, Inc. 
133 Court Street 

Portsmouth, NH 03801 
Phone:  (603) 433-2335 
Fax:  (603) 433-4194 

 
4795.00 cover.pb.subd.doc 
  





4795.00.2 Submission Materials.doc   

Andrews Subdivision 
 

Kittery, Maine 
 

Cluster Subdivision Review Application 
 

October 18, 2018 
 
SUBMISSION DOCUMENT LIST: 

• Application for Cluster Development Plan Review 
• List of Dimensional Modifications 
• Letters of Authorization 
• Road Name Application 
• Kittery Tax Map 60 
• Abutters List and Map 
• Abutter Notification Letter 
• Copy of Certified Mail Receipts 
• Trustee’s Deeds 
• Declaration of Rights, Restrictions and Covenants (Deer Ridge Lane Association) 
• Development Narrative 
• Traffic Generator Summary 
• Location Map (USGS map) 
• Aerial Map 
• Vicinity Plan, showing area open space  
• Kittery Overlay Zones Map 
• Kittery Natural Resources Map (from Town GIS) 
• Kittery Wetlands Map (from Town GIS) 
• Kittery Municipal Water System Map (from Town GIS) 
• Beginning with Habitat Maps 
• Significant Sand and Gravel Aquifer 
• FEMA Map 
• Maine D.E.P. Vernal Pool Significance Determination letter (dated April 13, 2018) 
• NRCS - York County Soils Map 
• Soil Survey Report (by Joseph W. Noel) 
• Department Heads letters 
• Engineer’s Opinion of Cost  
• Draft Findings of Fact 

 

SUBDIVISION PLANS: Five sets (24”x36”) & ten sets (11”x17”)  
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TOWN OF KITTERY MAINE 
TOWN PLANNING AND DEVELOPMENT DEPARTMENT 

 

200 Rogers Road, Kittery, Maine 03904 
PHONE: (207)  475-1323 

Fax: (207) 439-6806 
www.kittery.org 

 

CLUSTER DEVELOPMENT PLAN REVIEW 

  

 
 
 
 
 
 
 

FEES FOR REVIEW: 
 

  $500. 00 PLUS 

    $50.00/LOT OR  
          DWELLING UNIT 

 

Application Fee Paid: 

 $______________ 

Date: ______________ 

 
Map #:      Lot #:     

Zones:   Base     

 Overlay(s)        

Review Escrow Fee Paid:  

$______________ 

Date: ______________ 

Physical  

Address:         

PROPERTY 
OWNER/APPLICANT 
INFORMATION* 
(print clearly) 
*Applicant must also  
provide owner’s signed 
authorization to act on their 
behalf. 

Owner’s Name:  

Owner’s Mailing 
Address: 

 

Phone:  

Email:  
Applicant’s 
Name:  

Applicant’s Mailing 
Address:  Phone:  

Email:  

APPLICANT’S  
AGENT 
INFORMATION 
(print clearly) 

Name:  Name of Business   

Phone:  

Mailing Address  Fax:  

Email:  

PR
O

JE
CT

 D
ES

CR
IP

TI
O

N
 Existing Use(s): 

Number of Proposed 
Lots  Subdivision  Name  

Proposed Road Name:            

(A separate application is required and approval received from Public Safety/DPW/Planning Board prior to final plan signature.) 

Ownership: (check) 
____ Fee- Simple Responsibilities: 

(check) 

____ Total Development ____ Landscaping 

____ Condominium ____ Other ____ Road 

AD
DI

TI
O

N
AL

 S
U

BM
IT

TA
L 

IN
FO

RM
AT

IO
N

 

Article XI, Chapter 8 – Cluster Residential and Cluster Mixed-Use Development 

To begin Preliminary Plan Review for Cluster Development, the Applicant must have received Sketch Plan acceptance through Planning 
Board action, including all requirements for Sketch Plan submittal as described in Title 16.8.11.5.  As part of the preliminary plan review, 
sketch plan review submittal information must be attached to this plan application, including documentation of Planning Board action on 
the sketch plan.  All other requirements as outlined in Article XI, Chapter 8 must be addressed at the Preliminary Plan Review level and 
included herein. 

To begin Final Plan Review for Cluster Development, the Applicant must have received Preliminary Plan approval through Planning Board 
action. 

Throughout plan review, it is the responsibility of the Applicant/Agent to provide information as required in Chapter 16.8 Design and 
Performance Standards-Built Environment, Chapter 16.9 Design and Performance Standards-Natural Environment and Chapter 16.10 
Development Plan Application and Review, and other requirements as referenced. 

60 10

1,050.00 R-RL

OZ-RP & OZ-SL-250'

 Deer Ridge Lane

Arthur W. Andrews Rev. Trust

207-439-0889
marythron@comcast.net

c/o Mary Thron, Trustee
P.O. Box 96
Kittery Point, ME 03905

same

Jeffrey K. Clifford Altus Engineering, Inc.

603-433-2335

jclifford@altus-eng.com

133 Court Street
Portsmouth, NH 03801

11 Andrews Subdivision

Jeff
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X

Jeff
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Turkeytail Lane

Jeff
Typewritten Text

Jeff
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Undeveloped Woodland

Jeff
Typewritten Text

Jeff
Typewritten Text

Jeff
Typewritten Text

Jeff
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X
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 ABUTTER NOTIFICATION 
 
16.10.5.1.1. Preliminary Plan Application Filing and Completeness Review.  The application must be accompanied by a 
Plan and the required fee together with a certification the applicant has notified abutters by mail of the filing of the Plan 
application for approval. 
 
Submitted Applications must include a list of the names and addresses of the abutters and date notification mailed.  
The abutter Notice of Filing must include the owner/applicant name, address and description of the proposed project.   
 
 
 

Applications will not be accepted without submittal of all plan 
requirements as specified herein, and without a complete, signed 

application page (page 5). 
 

 

  Title 16.7.4.1: In granting modifications or waivers, the Planning Board must require such conditions as will, in its 
judgment, substantially meet the objectives of the requirements so waived or modified. 

RE
Q

U
ES

TE
D 

W
AI

VE
RS

 

Ordinance Section  Describe why this request is being made.   
***EXAMPLE*** 
16.32.560 (B)- OFFSTREET 
PARKING.   

***EXAMPLE***  
Requesting a waiver of this ordinance since the proposed professional offices have a written agreement with the abutting Church 
owned property to share parking. 

  

  

  

  

16.8.5.1.3 (a&b)
Roadway Plan &
profile drawing scale

Drawing scale: 1"=100' for Existing Conditions and Topographic plans and Subdivision Plans;
1"=200' for Soils Plan; 1"=30' horizontal and 1"=3' vertical for Lot Plans and Roadway Plan and
Profile. The smaller scale coincides with the Lot Plans, while having a scale that is easily readable.

16.8.4.13
Sidewalks

No sidewalk is proposed.

Ron
Typewritten Text

Ron
Typewritten Text

Ron
Typewritten Text

Ron
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Ron
Typewritten Text
16.8 Table 1Gravel Shoulders

Ron
Typewritten Text

Ron
Typewritten Text
Propose 2' gravel shoulders to maintain the existing rural character of the neighborhood

Ron
Typewritten Text

Ron
Typewritten Text
16.8 Table 1 Traveled way

Ron
Typewritten Text
Roadways will be privately owned and maintained, therefore the applicant proposes 18' and 20' wide paved traveled ways

Ron
Typewritten Text
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Minimum Plan Submission Requirements (Title 16.10.5.2)               
 15 COPIES OF THIS APPLICATION              15 COPIES OF THE PLAN – 5 OF WHICH MUST BE 24”X 36” 
 1 PDF OF THE SITE PLAN SHOWING GPS COORDINATES 

Prior to starting the review process, the Planning Board will decide 
whether sufficient information has been provided and will vote to 
DETERMINE COMPLETENESS/ACCEPTANCE.  The applicant is 
responsible to clearly describe the project.  The following 
requirements must be addressed, and noted if not applicable. 

 
Paper size: 

  No less than 11” X 17” (reduced) or greater than 24” X 36” (full) 
 

Scale size:  
  Under 10 acres:  no greater than 1” = 30’ 
  10 + acres: 1” = 50’ 

 
Title block:  

  Applicant’s name and address 
  Name of preparer of plans with professional information and professional 

seal 
  Parcel’s tax map identification (map – lot) 
  Date of plan preparation  

 
Boundary survey performed and sealed by licensed surveyor: 

  Identify all existing boundary markers 
  Show all proposed boundary monuments (per ordinance) 

 
Provide orientation:     

  Arrow showing true north and magnetic declination 
  Graphic scale             Parcel Owners  and map and lot 
  Deed docket and page numbers        Signature blocks 

 
Show location and description of: 

  All structures       Floor plans 
  Elevations of principle structures 
  All structures and accesses within 100 feet 

 
Show parcel data: 

  Total parcel  area     Rights-of-way  area     Wetlands area 
  Area to be disturbed           Length of street frontage 
  Building setback lines         Wetland setbacks 
  All parcels of land proposed to be dedicated  to public use and the conditions 

of such dedication 
 

Indicate how the existing ground will change by showing: 
  Existing contours      Proposed contours      % grade 
  Finished grades        Proposed slopes     Finished floor elevations 

 
  Show names and addresses of all owners of record on abutting parcels and 

the assessor’s map and lot numbers. 
 
  Label all zoning districts abutting the property boundaries. 

 
 Show locations of natural physical features such as water bodies, 

watercourses, forest cover, and ledge outcroppings. 
 

Show the locations of existing and proposed utilities and identify which utilities 
are to be privately owned/ municipally owned: 

   Overhead Electric        underground electric    Water mains      Wells   
   Gas mains        Cable TV      Sewer mains        Test pits      Septic tanks   
   Leach fields     Storm drain lines        Catch basins       Culverts      
   Gutters     Stormwater storage basins      Rain gardens 
   Nearest fire hydrant  

Indicate required landscaping including: 
   Type of plant material            Plant/Tree sizes 
   Placement            Irrigation systems 

 
Show natural and historical topography: 

  Rock walls                        Railroad beds 
  The location of all natural features or site elements to be preserved. 

 
Provide a locus map showing the property in relation to surrounding roads, 
within 2,000 feet of any property line of the development.  
 
Provide a vicinity map and aerial photograph at a scale not more than 400 feet 
to the inch showing the relation to other properties and geographic features 
and show: 

  All the area within five hundred (500) feet of the boundary line of the 
proposed development including roads, geographic  features, natural resources 
(wetlands, etc.), historic sites, applicable comprehensive plan features such as 
proposed park locations, land uses, Zones and other features; 

  Any smaller area between the tract and all existing streets,  provided any 
part of such a street used as part of the perimeter for the vicinity  map is at 
least five hundred (500) feet from any boundary of the proposed development. 
 
Show the locations of any: 

   Parks                Open space             Conservation easement 
 

Identify and locate each: 
   Easements                   Rights-of-way            Street alignments 
   All intersecting property lines within 50 feet of the parcel. 

 
Include plans, profiles and typical sections of all roads and other paved ways, 
including all relevant street data. 

  Intersections or        Distance to nearest intersection 
  Driveways onsite      Distance to nearest driveway 
  Sight visibility lines    

 
Show all existing and proposed lighting  

  Map of all street lighting, attached lighting, and area lighting  
  Location of lighted signs            Photo-metrics map   

 
   Indicate the location of any permanently installed machinery likely to 

cause appreciable noise at the lot lines. 
 

Provide description of these materials stored on the property: 
  Hazardous             Toxic             Raw Waste 

Indicate the location and dimensions of (existing and proposed): 
   Sidewalks            Curbs                 Driveways 
   Fences                 Retaining walls         Other artificial features 

 
Show parking calculations and parking spaces on the site plan and: 

    Existing parking, if applicable       proposed parking spaces 
    Handicapped spaces    

 
Copies of State and Local permit applications:  

   Notice of Intent          NRPA           Permit by Rule 
   all other applicable permits 

 
  Copy of FIRM Map showing proposed parcel boundary. 

 
PRIOR TO A SITE WALK, TEMPORARY MARKERS MUST BE 
ADEQUATELY PLACED THAT ENABLE THE PLANNING BOARD TO 
READILY LOCATE AND APPRAISE THE LAYOUT OF THE DEVELOPMENT. 

SUBMITTALS THE TOWN PLANNER DEEMS SUFFICIENTLY LACKING IN CONTENT WILL NOT BE SCHEDULED FOR PLANNING BOARD REVIEW. 
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Plan Findings of Fact                    
The following Findings (Title 16.10.8.3.4) must be sufficiently addressed in writing by the applicant/agent and submitted to the 
Planning Department with the Preliminary Plan application.  These Findings must be updated as necessary during the review 
process, and the Plan must be in compliance with these Findings prior to Final Plan approval by the Planning Board. 

A. Development Conforms to Local Ordinances   The proposed development conforms to a duly adopted comprehensive plan as per 
adopted provisions in the Town Code, zoning ordinance, subdivision regulation or ordinance, development plan or land use plan, if any. In 
making this determination, the municipal reviewing authority may interpret these ordinances and plans. 

B. Freshwater Wetlands Identified   All freshwater wetlands within the project area have been identified on any maps submitted as part of 
the application, regardless of the size of these wetlands. 

C. River, Stream or Brook Identified   Any river, stream or brook within or abutting the proposed project area has been identified on any 
maps submitted as part of the application. For purposes of this section, “river, stream or brook” has the same meaning as in 38 M.R.S. §480-
B, Subsection 9. 

D. Water Supply Sufficient   The proposed development has sufficient water available for the reasonably foreseeable needs of the 
development. 

E. Municipal Water Supply Available    The proposed development will not cause an unreasonable burden on an existing water supply, if 
one is to be used. 

F. Sewage Disposal Adequate   The proposed development will provide for adequate sewage waste disposal and will not cause an 
unreasonable burden on municipal services if they are utilized. 

G. Municipal Solid Waste Disposal Available   The proposed development will not cause an unreasonable burden on the municipality’s 
ability to dispose of solid waste, if municipal services are to be used. 

H. Water Body Quality and Shoreline Protected   Whenever situated entirely or partially within two hundred fifty (250) feet of any 
wetland, the proposed development will not adversely affect the quality of that body of water or unreasonably affect the shoreline of that 
body of water. 

I. Groundwater Protected   The proposed development will not, alone or in conjunction with existing activities, adversely affect the quality 
or quantity of groundwater. 

J. Flood Areas Identified and Development Conditioned   All flood-prone areas within the project area have been identified on maps 
submitted as part of the application based on the Federal Emergency Management Agency’s Flood Boundary and Floodway Maps and Flood 
Insurance Rate Maps, and information presented by the applicant. If the proposed development, or any part of it, is in such an area, the 
applicant must determine the one hundred (100) year flood elevation and flood hazard boundaries within the project area. The proposed 
plan must include a condition of plan approval requiring that principal structures in the development will be constructed with their lowest 
floor, including the basement, at least one foot above the one hundred (100) year flood elevation. 

K. Stormwater Managed   The proposed development will provide for adequate stormwater management. 

L. Erosion Controlled   The proposed development 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. 

M. Traffic Managed   The proposed development will:   
1. 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; and    
2.   Provide adequate traffic circulation, both on-site and off-site. 

N. Water and Air Pollution Minimized   The proposed development will not result in undue water or air pollution. In making this 
determination, the following must be considered: 
1. Elevation of the land above sea level and its relation to the floodplains; 
2. Nature of soils and sub-soils and their ability to adequately support waste disposal; 
3. Slope of the land and its effect on effluents; 
4. Availability of streams for disposal of effluents; 
5. Applicable state and local health and water resource rules and regulations; and 
6. Safe transportation, disposal and storage of hazardous materials. 

 





 

Town of Kittery, Maine 
Planning Office 
P.O. Box 808, Kittery, Maine  03904 

Phone 439-0452 
 

4795.02 modif.form.doc  9/12/2018 

ANDREWS SUBDIVISION 
 
 

LIST OF DIMENSIONAL STANDARDS MODIFICATIONS 
 
 
Proposed Dimensional Modifications per Article XIII, Clustered Residential Development, Section 16.8.11.3  
 
________ ____________________________________________________________________________________ 
16.3.2.1.D2 Minimum lot area: 22,771 s.f.  vs. 40,000 s.f. 
 ________ ____________________________________________________________________________________ 
16.3.2.1.D2 Street frontage: 40.00’ vs. 150’ minimum  
________ ____________________________________________________________________________________ 
16.3.2.1.D2 Side and read yard setback: 10’ vs. 20’  
________ ____________________________________________________________________________________ 
16.8.4.4  (Minor street std.) Side slope: 2:1 vs. 3:1 
________ ____________________________________________________________________________________ 
16.8.4.4  (Minor street std.) Paved shoulder: none vs. 2’ at walk side and 8’ opp. side 
________ ____________________________________________________________________________________ 
  
________ ____________________________________________________________________________________ 
   
 
 
Andrews Subdivision       Agent: Altus Engineering, Inc.    
______________________________        ______________________________________        ___________________ 
Name of Development                                    Owner or Agent                                                         Jeffrey K. Clifford, P.E. 
 





TOWN OF KITTERY MAINE 
TOWN PLANNING AND DEVELOPMENT  

200 Rogers Road, Kittery, ME 03904 
Telephone: 207-475-1323 Fax: 207-439-6806 

 
 
 

APPLICATION: STREET NAMING 
  

FOR YOUR SAFETY AND SERVICE, MUNICIPAL 
DEPARTMENT REVIEW AND TOWN PLANNING 
BOARD APPROVAL IS REQUIRED. 

 
Fee for Review 

 

  
  $20. 00 
 

      Amount Paid: 
 

$______________ 
 

Date:  
  ______________  

 

APPLICANT/S 
PROPERTY 
OWNER’S 
INFORMATION 

Name  

Mailing 
Address  Phone  

Email  

APPLICANT’S  
AGENT’S 
INFORMATION 

Name  Name of 
Business   

Phone  
Mailing 
Address  Fax  

Email   

DE
SC

RI
PT

IO
N

 EXISTING STREET NAME:  

PROPOSED STREET NAME: 

STREET LOCATION (e.g. off Haley Road, after # 157 between Norton and  Bartlett Road “): 

 

 

A Street Name application and departmental review and acceptance is required prior to Planning Board approval. 
In the case of active developments before the Planning Board, this application fee is waived. 

 
FOR YOUR INFORMATION – TOWN CODE TITLE 16.8 ARTICLE III. STREET SIGNS. 
16.8.3.1 Names – Streets which join or are in alignment with streets of abutting or neighboring properties must bear the same 
name.  Names of new streets may not duplicate, nor bear phonetic resemblance to the names of existing streets within the 
municipality and are subject to the approval of the Planning Board. 
16.8.3.2 Signs Provided – Street name signs are to be furnished and installed by the developer; the type, size and location to be 
approved by the Commissioner of Public Works. 
 
INSTRUCTIONS FOR SUBMITTING A COMPLETE STREET NAME APPLICATION 
 
The following information must be provided when submitting a request for Planning Board review: 
• A copy of the Town Tax Map indicating the location of the proposed private drive or right-of-way and the Tax Map 

Lots affected (abutters). 
• A specific written description of where the private drive or right-of-way is located (i.e.  “off Haley Road, after # 157 

between Norton and Bartlett Road”). 
• A list of the Town Tax Map/Lot numbers and names of all abutters to the right-of-way and obtain their signatures on 

the street name application. 
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Tax Map 60 Lot 10 

Kittery, Maine 
 

Abutters List  (parcel within 150 feet)  Prepared on October 17, 2018 
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Map 65, Lot 10C 
Chris & Rachael Andrews 
3 Deer Ridge Lane 
Kittery, ME 03904 
 
Map 65, Lot 10A 
John & Lisa Hippern 
1 Deer Ridge Lane 
Kittery, ME 03904 
 
Map 65, Lot 9A 
Steven & Kelly Abbott 
13 Remicks Lane 
Kittery, ME 03904 
 
Map 65, Lot 9 
Peter & Kim Bostrom 
9 Remicks Lane 
Kittery, ME 03904 
 
Map 65, Lot 6 
Robert Charest 
5 Remicks Lane 
Kittery, ME 03904 
 
Map 60, Lot 10-3 
Arthur Andrews Jr. 
61 Cutts Road 
Kittery, ME 03904 
 
Map 60, Lot 9 
Steven Brake 
37 Creamery Hill Road 
Lebanon, ME 04027 
 
 
 

Map 60, Lot 8 
John & Elizabeth Delio Sr. 
43 Cutts Road 
Kittery, ME 03904 
 
Map 60, Lot 3 
Heirs of Joseph Kozlowski 
c/o Robert & Nathalie Harris 
40 Cutts Road 
Kittery, ME 03904 
 
Map 49, Lot 7-3 
Jared & Chelsey Fournier 
58 Joe Jenny Road 
Oxford, MA 01540 
 
Map 60, Lot 2 
James & Jodie Nielsen 
10 Ella Woods Drive 
Kittery, ME 03904 
 
Map 49, Lot 3-6 
Linda Kellett 
PO Box 694 
York, ME 03909 
 
Map 49, Lot 3-7 
Ronald & Laura Brown 
7 Ella Woods Drive 
Kittery, ME 03904 
 
Map 49, Lot 3-8 
James & Donna Gorman 
5 Ella Woods Drive 
Kittery, ME 03904 
 
 

Map 60, Lot 1C 
Paul & Angela Laroche 
12 Kesley Lane 
Kittery, ME 03904 
 
Map 60, Lot 1 
Webster & Marilyn Kesley 
14 Remicks Lane 
Kittery, ME 03904 
 
Map 46, Lot 4 
Patti Parsons,  
Gary & Gregg Seward 
11 Mill Lane 
York, ME 03909 
 
Map 59, Lot 7 
Suzanne Patten, Trustee 
86 Wilson Road 
Kittery, ME 03904 
 
Map 59, Lot 21 
Richard Johnson 
110 Wilson Road 
Kittery, ME 03904 
 
Map 65, Lot 12-4 
Kittery Land Trust 
PO Box 467 
Kittery, ME 03904 
 
Map 65, Lot 12-3 
Joshua Abbott & James Scully 
PO Box 16 
Kittery Point, ME 03905 
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Map 65, Lot 10E 
Endeavor Properties LLC 
PO Box 366 
York, ME 03909 
 
Map 65, Lot 10D 
Maria Wyka 
8 Deer Ridge Lane 
Kittery, ME 03904 
 
Map 65, Lot 12-2A 
Boon Rock LLC 
PO Box 226 
York Harbor, ME 03911 
 
Map 65, Lot 12-2B 
Joshua & Megan Abbott 
1 Clayton Lane 
Kittery, ME 03904 
 
Map 65, Lot 10B 
Michael Scarpone 
4 Deer Ridge Lane 
Kittery, ME 03904 
 
Map 65, Lot 10 
David & Theresa Tozier 
2 Deer Ridge Lane 
Kittery, ME 03904 
 
 
 
 
 
 
 

 
Owners/Applicant: 
Arthur W. Andrews Rev. Trust 
Mary Thron 
P.O. Box 96 
Kittery Point, ME 03905 
 
Engineer: 
Jeffrey K. Clifford, P.E. 
Altus Engineering, Inc. 
133 Court Street 
Portsmouth, NH 03801 
 
Surveyor: 
North Easterly Survey, Inc. 
191 State Road 
Kittery, ME 03904  
 
Soils & Wetland Scientist: 
Joseph Noel 
P.O. Box 174 
South Berwick, ME 03908 
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PROJECT NARRATIVE 
 

Andrews Subdivision 
 

Map 60 – Lot 10 
 

 Deer Ridge Lane 

 Kittery, Maine 
 

October 18, 2018 
 

 
 
The owner/applicant, Arthur W. Andrews Revocable Trust, is proposing a clustered 
subdivision on a 106.81 acre parcel located primarily on the south side of Deer Ridge 
Lane in the northerly portion of Kittery, Maine. Located off Remicks Lane, Deer Ridge 
Lane is a private roadway created by the Andrews family over several years.  The first lot 
was subdivided from the Andrews family holdings in 1982 with additional lots being 
created in 1987, 2000, 2004 and 2017, thereby defining the current parcel and the 60-foot 
wide right-of-way. A lot line adjustment is proposed that transfers 13.48-acres to an 
abutting parcel to the east owned by Arthur W. Andrews, Jr., identified as Map 60 Lot 
10-3.  The remainder of the parent parcel for development will be 93.34 acres.  This land, 
consisting of vacant woodlands, is abutted to the north, northeast and south by single 
family homes.  The Johnson Farm property abuts the westerly property line.  An 
undeveloped parcel abutting to the north is owned by the Kittery Land Trust.     
 
The proposed clustered subdivision creates eleven (11) single family residential lots.  The 
project has been designed to fit harmoniously into the landscape and maintain the rural 
woodland character of the surrounding area using concepts and guidelines developed for 
conservation subdivision design.  Through the flexibility provided in the ordinance’s 
cluster provisions, the project team found that carefully locating the house lots and 
minimizing pavement and clearing respected the land’s natural features, and provides a 
community atmosphere.   
 
The project will provide over 84.6(±) acres of protected common open space, 
encompassing 90% of the parent parcel.  The open space is configured to maximize 
sensitivity to the natural resources within and near the property by providing significant 
forested buffers to wetlands which connect to protected woodland tracts on adjacent 
properties.  The open space provides abundant opportunities for nature trails.  The 
applicant has initiated talks with the Kittery Land Trust regarding a possible easement 
arrangement whereby the Trust would manage the open space in conjunction with 
abutting protected land. 
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The project does not maximize the allowed density.  Based on Kittery Land Use and 
Development Code (LUDC), the Net Residential Acreage calculation allows for at least 
34 lots, whereas only eleven (11) residential lots are proposed. 
 
A detailed topography survey and a Class A soils survey was performed within the area 
of the proposed subdivision.   Utilizing the Town of Kittery topographic data based on 
lidar survey, a Class C soils survey was performed for the remainder of the site that will 
be protected as common open space. 
 
Under the clustered subdivision provisions, the Kittery Land Use and Development Code 
Zoning Ordinance allows for modifications of certain design standards.  This project 
includes proposed dimensional modifications for lot size and yard setbacks.  The 
modifications allow for the efficient and desirable cluster lot configurations as presented 
on Sheet C-1.0, thereby maximizing the function and effectiveness of the common open 
space.    
 
The first 550 feet of Deer Ridge Lane will be upgraded to a 20-foot wide paved roadway.  
The remainder of Deer Ridge Lane and new roadway will be paved 18-foot wide to 
maintain the rural character of the area and to minimize impervious surfaces.   
 
The existing entrance into Deer Ridge Lane was reviewed with Planning Board members 
during the September 11, 2018 site walk. During the original construction, the existing 
paved traveled way was not built within the center of the right-of-way to preserve 
existing large trees.  The applicant believes that the rural character of the existing layout 
reduces roadway speed and is aesthetically desirable.  The proposed roadway 
improvement will soften the initial curves of Deer Ridge Lane and widen travelled way to 
20 feet while minimizing cutting trees at the entrance.  
 
Deer Ridge Lane is a private roadway that is maintained under the provisions of the 
existing Declaration of Rights, Restrictions and Covenants, Deer Ridge Lane 
Association, recorded at Y.C.R.D. book 17344 pages 667-676.  The roadway will be 
extended approximately 100± feet to an overall length of 1,033 feet and be provided with 
an emergency vehicle turnaround area.  A proposed 640 foot roadway will be constructed 
off Deer Ridge Lane to service seven (7) of the proposed lots.  The Covenants will be 
updated to include the additional roadway and house lots.   
 
The proposed lots are being serviced by an existing 8-inch municipal watermain along 
Deer Ridge Lane and a proposed 6-inch water main along the new roadway.  There are 
two (2) existing fire hydrants on Remick’s Lane within 470 feet of Deer Ridge Lane 
entrance. A new hydrant will be proposed at the intersection of Deer Ridge Lane and the 
new roadway. 
 
The eleven (11) proposed lots are located within a mapped significant sand and gravel 
aquifer.  Therefore, the lots require advanced pre-treatment (aeration) at each subsurface 
wastewater disposal system.  Eight (8) of the lots are partially located in the Shoreland 
Water Body/Wetlands Protection Area (OZ-SL-250’) overlay zone, therefore a Special 
Exception is being requested.  No wetlands will be impacted by the development. 
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Federal, state and local documents and maps associated with the site were reviewed.  
Flood Insurance Rate Maps and Town maps indicate that the only designated floodplain 
area on the property is located several hundred feet from the area of development.  The 
Beginning with Habitat – High Value Plant and Animal Habitat depicts a potential 
corridor of New England Cottontail habitat on the southeasterly portion of the property 
located over1,500 feet from the proposed residential lots.  Joseph Noel surveyed the 
property for vernal pools. With assistance from MDIFW staff, it was determined that 
only one (1) of the sixteen (16) vernal pools qualified as a Significant Vernal Pool (SVP) 
under Maine Department of Environmental Projection (MDEP) regulations.  The other 
vernal pools, including those considered natural, did not contain a sufficient number of 
egg masses to be regulated as vernal pools by MDEP.   A letter dated April 13, 2018 from 
MDEP confirmed the findings. There will be no development will be within 250 feet of 
any vernal pools. 
 
The project will require a Stormwater Law License from the MDEP.  The rigorous state 
review process involves a pre-application meeting and detailed analysis of the proposed 
stormwater management systems as well as erosion and sediment control practices.  The 
applicant is proposing extensive use of best management practices, including a grassed 
underdrain soil filter, level spreaders and “buffer easements” to address both the 
stormwater quality and quantity requirements of  MDEP’s regulations. 
 
The project team believes that this development concept has been developed with 
significant sensitivity to the environment and is pleased to present it to the Planning 
Board for consideration and approval. 
 



4795.11.1 Traffic.summary.doc   

Andrews Subdivision 
Residential Cluster Subdivision 

 
 

Kittery, Maine 
 

Traffic Generator Summary 
 

October 18, 2018 
 
(Institute of Transportation Engineers, Trip Generation, 9th Edition). 
 
 
Section 210 - single family detached housing – residential traffic 

Peak day  9.91 trips per day (Saturday) 
Peak hour   1.02 trips per day 

 
 
Road Name Single-Family 

Houses 

Peak day 

ADT 

Peak hour 

ADT 

Deer Ridge Lane * 

Sta. 5+50 to Sta. 10+33 
6 60 6 

Turkeytail Lane 

 
7 70 7 

Deer Ridge Lane * 

Sta. 0+00 to Sta. 5+50 
17 169 17 

 

• Includes existing house lots 
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M: 66 B:

Unit
Measure # Units Unit Cost Subtotal

1.
Roads 0
Paving 0

0
0
0
0
0
0
0

2. EARTH WORK 0
Cut 0
Fill 0

3. 0
Manholes 0
Piping 0
Connections 0
Main Line Piping 0
House Service Piping 0
Pump Stations 0
Other: 0

4. WATER SYSTEM 0
Fire Hydrant
Fire Hydrant

EA 1 $3,500 $3,500.00
EA 1 $1,500 $1,500.00

$0.00
$0.00

$13,000.00
TON 625 $100 $62,500.00

Parcel No.
Project Name: Andrews Subdivision

Deer  Ridge Lane
Unit

CY 650 $20

Granite Curbing
Sidewalks

Street Lighting  

Project Address / Location

STREET/SIDEWALK
Measure

Monuments

# Units Unit Cost Subtotal

10

Prior to the issuance of building permits, the 
applicant shall secure performance assurances and 
escrow agreements.  All conditions of approval shall 

be included on the record reproducible plan.

$0.00

ON-SITE OFF-SITE

TOWN OF KITTERY
Planning & Code Enforcement

COST ESTIMATES

 

for Improvements to be Covered by
PERFORMANCE ASSURANCE

Other: Material Testing LS 1 $2,000

$0.00
Street Opening Repairs $0.00

LS 1 $10,000 $10,000.00
Esplanades

$0.00
$0.00

$2,000.00
$0.00

SANITARY SEWER

$0.00
$0.00
$0.00

$0.00
$0.00

LF 620 $60 $37,200.00
$0.00
$0.00
$0.00

COMPLETE WHERE APPLICABLE



5. Blowoff 0

Unit 
Measure # Units Unit Cost Subtotal

6. STORM DRAINAGE 0
Manholes 0
Drop Inlet Structure 0
Piping 0
Detention Basin and outlets 0
Other*: 0

0
7. EROSION CONTROL 0

0
Check Dams 0
Pipe Inlet/Outlet Protection 0
Level Lip Spreader 0
Soil Stabilization (loam & seed) 0
Geotextile 0
Hay Bale Barriers 0
Catch Basin Inlet Protection 0

8. RECREATION & OPEN 0
9. LANDSCAPING 0

(Attach detail for landscaping; inc. units & cost)
10. 0

 TOTAL: -                   

*other
Item 5.   Includes connections to the existing system.

Item 7.  Includes dust control, tree protection, and cleaning of storm  Print & Sign
           drains/structures upon project completion.

$0.00

EA 2 $1,000 $2,000.00
$0.00

LF 620 $20 $12,400.00

$0.00
EA 1 $10,000 $10,000.00
LF 110 $35 $3,850.00

Silt Barrier LS 1 $5,000

LS 1 $1,500 $1,500.00

$5,000.00
LS 1 $2,000 $2,000.00

$0.00
$0.00

$0.00
$0.00

LS 1 $5,000 $5,000.00
EA 2 $1,000 $2,000.00

$0.00
EA 3 $150 $450.00

$0.00

MISCELLANEOUS $0.00

Unit     
Measure   # Units Unit Cost Subtotal

173,900.00$    Grand Totals:
173,900.00      

Date:

Letter of Credit (LOC)

INSPECTION FEES = 2% OF GRAND TOTALS: 3,478.00$        
 Issued by Bank. Lending Institution

Payable to the Town of Kittery; Check, Cash, MO

Prepared By:

Total Required for LOC: 173,900.00$    
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- DRAFT -  
 

Plan Findings of Fact 
Planning Board, Town of Kittery, Maine 

 
Date of Draft: October 18, 2018 

 
Andrews Subdivision 

 
Regarding Cluster Subdivision Plan application by  

Arthur W. Andrews Rev. Trust, c/o Mary Thron 

 
Tax Map 60 / Lot 10 

Kittery, Maine 

 
A. Development Conforms to Local Ordinances. 
 

This plan set conforms to the Kittery Land Use and Development Code (LUDC), Article XI. 
Cluster Residential Development, Section 16.8.11.  The project also requires a Stormwater 
Law License from the Maine Department of Environmental Services (MDEP). The rigorous 
state review process involves a pre-application meeting and detailed analysis of the proposed 
stormwater management system. 
 

B. Freshwater Wetlands Identified. 
 

The wetlands boundaries were delineated/flagged by Joseph W. Noel, Maine Certified Soil 
Scientist #209, from July to September 2016 and June 2018; surveyed and shown on the 
“Existing Conditions Plan”, prepared by North Easterly Survey, Inc.  The delineation was 
conducted in accordance with the U.S. Army Corps of Engineers Wetlands Delineation 
Manual (1987) along with the required regional supplement manual, Northcentral and 
Northeast Region (Version 2, January 2012). 

 
C. River, Streams or Brooks Identified. 

 
Cutts Ridge Brook headwaters begin on the property and flow northwesterly from the parcel 
onto the abutting Johnson Farm property.  The proposed house lots will be greater than 500 
feet from the brook; therefore the development should not adversely affect the quality of the 
water body.   
 

D. Water Supply Sufficient. 
 
Municipal water service is proposed for each lot.  Domestic water use is conservatively 
estimated to be 270 gallons per day per dwelling for each of the 11 single-family lots.  The 
total water consumption is estimated to 2,970 total gallons per day for the build-out of the 
project.  Kittery Water District confirmed it has the capacity to service the subdivision. 
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E. Municipal Water Supply Available. 
 
Municipal water system is proposed for each lot.  Domestic water use is conservatively 
estimated to be 270 gallons per day per dwelling for each of the 11 single-family lots.  The 
total water consumption is estimated to 2,790 total gallons per day for the build-out of the 
project.   
 

F. Sewage Disposal Adequate. 
 
Individual septic and leach field systems are proposed on each lot.  A minimum two (2) 
required test pit locations were located on each lot by Joseph W. Noel, Maine Certified Site 
Evaluator, indicating that the lot can support a septic system. Test pits were also performed at 
proposed reserved areas, where required.   
 

G. Municipal Solid Waste Disposal Available. 
 
The subdivision does not require any changes to municipal solid waste services. 
 

H. Water Body Quality and Shoreline Protected. 
 
The eleven (11) proposed lots are within a significant sand and gravel aquifer and/or the 
Shoreland – Wetlands Protection Area (OZ-SL-250’) at the northeasterly end of the project.  
Therefore the lots will require an advance pre-treatment aeration at each subsurface 
wastewater disposal system.  Therefore, the proposed development should not adversely 
affect the quality of quantity of surface water.  Additionally, a Special Exception is being 
requested for the eight (8) lots that are partially within the OZ-SL-250’ zone.  
 

I. Groundwater Protected. 
 
The eleven (11) proposed lots are within a significant sand and gravel aquifer and/or the 
Shoreland – Wetlands Protection Area (OZ-SL-250’) at the northeasterly portion of the 
project.  Therefore the lots will require an advance pre-treatment aeration at each subsurface 
wastewater disposal system.  Therefore, the proposed development should not adversely 
affect the quality of quantity of groundwater.  
 

J. Flood Areas Identified and Development Conditioned. 
 
Flood Hazard Zone A per FIRM Map #23031C0663G, dated preliminary November 5, 2013 
is shown along the Cutts Ridge Brook corridor.  Zone A has no defined 100-year flood 
elevation.  No buildings will be constructed within this zone.  
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K. Stormwater Management. 
 
Stormwater from impervious and disturbed areas on the site will be treated by the use of 
stormwater BMPs designed to remove fine particulates and suspended sediments.  A grassed 
underdrain soil filter, “wooded” buffers, grass swales, level spreaders and riprap protection 
are utilized to obtain the required stormwater treatment.  Preliminary stormwater practices 
were discussed during a MDEP Stormwater Law License pre-application meeting. A 
comprehensive review of the stormwater management plans will be reviewed MDEP.  
[pending]  
 

L. Erosion Controlled. 
 
Runoff is primarily maintained as sheet flow and minimized concentrated flow. Other best 
management practices include the use of undisturbed wooded buffers, grass swales, rip rap 
protection, minimization of pavement widths, stabilized construction exit and silt barriers. 
Best management practices for erosion control will be reviewed as part of a MDEP 
Stormwater Law License application. [pending] 
 

M. Traffic Managed. 
 
The applicant has provided a Traffic Generator Summary for the development and the ADT 
peak hour and peak day is appropriate for Cutts Road.   
 

N. Water and Air Pollution Minimized. 
 
1. No filling or development is proposed with the 100 year floodplain. 
2. Applicant has provided a Class A High Intensity Soil Survey, test pit logs, proposed 

subsurface disposal area locations, and reserve locations for the proposed lots. 
3. Proposed subsurface disposal areas are located outside steep slope areas. 
4. The headwaters of Cutts Ridge Brook in shown on the site per USGS map.  There will be 

no activity within 500’ of the brook. Therefore, the proposed development should not 
adversely affect the quality of quantity of the stream. 

5. The Applicant has received a MDEP Stormwater Law License permit. [pending] 
6. Handling of hazardous materials is not applicable. 
 

O. Aesthetic, Cultural and Natural Values Protected.   
 

The proposed development is maintaining 84.6(±) acres of protected common open space, 
encompassing 90% of the total site.  There are a number of vernal pools on the parcel. MDEP 
determined that only one (1) vernal pool meets the standards of a significant vernal pool 
(SVP).  All development will be outside the 250 foot MDEP buffer to the SVP.  Therefore, 
the proposed development should not adversely affect the vernal pool habitat. The Applicant 
has received a MDEP Stormwater Law License application. [pending] 
 
There will be no wetlands impact or crossings.  
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P. Developer is Financially and Technically Capable. 
 
The standard appears to be met.  
 

Q. Wireless Communication Facility Development. 
 
Not applicable. 
 

R. Shoreland, Resource Protection or Commercial Fisheries/Maritime Use Overlay Zone 
Development. 

 
The Shoreland – Wetlands Protection Area (OZ-SL-250’) extends into the parcel at the 
northeasterly end of the project.  A Special Exception is requested for the eight (8) lots that 
are partially within the OZ-SL-250’ zone.   

 
S. Right-of-Way Plan. 
 

The proposed right-of-way is delineated on the subdivision plans. 
 
T. Special Exception Use. 

 
The Shoreland – Wetlands Protection Area (OZ-SL-250’) extends into the parcel at the 
northeasterly end of the project.  A Special Exception is requested for the eight (8) lots that 
are partially within the OZ-SL-250’ zone.   
 

 
 
 



 

 

 
 

Drainage Analysis 
 

FOR 
 

ANDREWS SUBDIVISION 

 
Tax Map 60, Lot 10 

 
Deer Ridge Lane 

Kittery, Maine 03904 
 
 
 

October 2018 
 
 
 

Prepared For: 
 

Arthur W. Andrews Rev. Trust 
c/o Mary Thron 

P.O. Box 96 
Kittery Point, Maine 03905 

(603)-868-5995 
 
 

Prepared By: 
 

ALTUS ENGINEERING, INC. 
133 Court Street 

Portsmouth, NH 03801-4413 
Telephone:  (603) 433-2335 

Fax:  (603) 433-4194 
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Altus Engineering, Inc.  Page 2 Andrews Subdivision 
October 2018  Kittery, Maine 

PROJECT DESCRIPTION 
 
 
Andrews Subdivision is a proposed cluster subdivision creating 11 single family homes on 93.34 acre 
parcel, located primarily on the south side of Deer Ridge Lane, a private road, off Remick’s Lane in 
Kittery, Maine.  The land, vacant woodlands, is abutted on all sides by single family homes.   
 
The proposed clustered subdivision includes 11 single family residential lots.  The project has been 
designed to fit harmoniously into the landscape and maintain the rural woodland character of the 
surrounding area using concepts and guidelines developed for conservation subdivision design.  
Through the flexibility provided in the ordinance’s cluster provisions, the project team found that 
carefully locating the house lots respected the land’s natural features, provided a community 
atmosphere.   
 
The project will provide over 84.6(±) acres of protected common open space, encompassing 90% of 
the total site.  The open space is configured to maximize sensitivity to the natural resources within and 
near the property by providing significant forested buffers to wetlands which connect to woodland 
tracts on adjacent properties.  The open space provides abundant opportunities for nature trails and is 
protected from further development.  The applicant has begun talks with the Kittery Land Trust about 
management of the common open space.  
 
Deer Ridge Lane is a private roadway that is maintained by an existing Declaration of Rights, 
Restrictions and Covenants, Deer Ridge Lane Association.  The roadway will be extended 100± feet to 
an overall length of 1,033 feet, providing an emergency vehicle turnaround area.  A proposed 640 foot 
roadway will be constructed off Deer Ridge Lane to service seven (7) proposed lots.  The Declaration 
of Rights, Restrictions and Covenants will be updated to include the additional roadway and house lots.   
 
Stormwater from impervious and other developed areas on the property will be treated by the use of 
stormwater best management practices (BMPs) designed to remove fine particulates and suspended 
sediments.  Grassed underground soil filter, “wooded” buffers, grassed swale, level spreader, riprap 
protection, and other practices will be utilized to achieve the required stormwater management.  
Vegetative control measures are utilized to the greatest extent possible to address the stormwater 
quality requirements.  Structural controls (grassed underdrain soil filter) are proposed to supplement 
the vegetative controls.   
 
The project team believes that this development concept has been developed with significant sensitivity 
to the environment. 
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October 2018  Kittery, Maine 

 
CALCULATION METHODS 

 
 
The drainage analysis was completed using HydroCAD v.10.  The program generates runoff 
hydrographs for specified storm distributions, and performs reservoir routing using the storage 
indication method.  The criteria used for this drainage analysis are the 2-year, 10-year and 25-year 24-
hour Type III frequency storm events based on Northeast Regional Climate Center “extreme 
precipitation tables” for the Kittery, Maine.  These rainfall tabulations reflect a current review of 
rainfall events and are used in-lieu of the Town of Kittery requirements (Land Use Development, 
Chapter 16.8.8.1 Stormwater Drainage).  Recommended erosion control measures are based upon the 
“Maine Erosion and Sediment Control BMPs” prepared by the Maine Department of Environmental 
Protection, 2003. 
 
The following conservative modeling approaches and assumptions were incorporated into the analysis: 
 

• A detailed topography survey and a Class A soils survey was performed within the area of the 
proposed subdivision.   A Class C soils survey was performed for the remainder of the site 
where no development is proposed.   

• Conservatively assumed 3,000 square feet impervious for building footprint and driveway, and 
6,000 square feet of lawn area at each lot.  

 
Altus Engineering notes that stormwater modeling is limited in its capacity to precisely predict peak 
flow rates and flood elevations.  Results should not be considered absolute due to the number of 
variables and assumptions involved in the modeling effort.  Surface roughness coefficients (n), 
entrance loss coefficients (ke), velocity factors (kv), time of concentration (Tc), and tail water 
conditions are based on subjective field observations and engineering judgment.  For design purposes, 
curve numbers (CN) describe the average conditions.  However, curve numbers will vary from storm to 
storm depending on the antecedent runoff conditions (ARC).  Modeling to simulate an actual storm 
event requires measurement of the pre-storm ARC to adjust the CN for the event.  Also, higher flood 
elevations than predicted by modeling could occur if drainage channels and culverts are not maintained 
and become blocked by debris before or during the storm event. Siltation, blockage or damage to 
culverts or storm drains will impact flow capacity of the structures.  Structures should be re-evaluated 
if future changes occur within drainage basins. 
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Altus Engineering, Inc.  Page 4 Andrews Subdivision 
October 2018  Kittery, Maine 

SUMMARY 
 
Drainage Analysis 
 
Joseph Noel, a Maine Soil Scientist #209, completed a Class A high-intensity soil survey (HISS) at 
the area of proposed development.  Utilizing the Town of Kittery topographic data that’s based on 
lidar survey, a Class C soils survey was performed for the remainder of the site where no 
development is proposed.  The survey results are shown in the Soils Survey Report and on Sheet G-
1.0, Soils Plan.   The site soils are classified as very poorly drained to moderately well drained soil.  
Natural Resources Conservation Service classification best describes the site as Hydrological Group 
D soils.  Test pits are also shown on the Soils Plan. 
 
The pre-development watersheds are delineated on the accompanying Sheet DS-1, Pre-Development 
Watershed Plan.  Runoff from the site was reviewed at two (2) points of analysis (P.O.A.). P.O.A. 
#1 flows northwesterly into a large wetland system that drains to Cutts Ridge Brook and eventually 
the West Branch of Libby Brook; P.O.A. #2 flows southeasterly across an abutting parcel to another 
larger wetland system before entering Libby Brook. These waterways are part of the York River 
watershed. 
 
The post-development conditions were analyzed at the same discharge points as the pre-
development conditions.  The post-development watersheds are delineated on the accompanying 
Sheet WS-2, Post-Development Watershed Plan.  Modifications to the delineated areas and 
associated ground cover were made to sub-catchments to account for the improvements to the 
property. 
  
A complete summary of the flow conditions and modeling is included in Appendix A.  The 
following compares pre- and post-development peak flow rates at the point of analysis: 
 
 

 
 
 

 2-Year Storm 
(3.21 in.) 

10-Year Storm 
(4.87 in.) 

25-Year Storm 
(6.17 in.) 

   Qout (cfs) Qout (cfs) Qout (cfs) 
POA  1 Pre 9.5   20.3 29.5 

 Post 9.5   20.0 29.6 
 Net Change -0.0   -0.3 0.1 

POA  2 Pre 5.8 11.7 16.7 
 Post 5.8  11.6 16.4 
 Net Change - 0.0   - 0.1 - 0.3  
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Altus Engineering, Inc.  Page 5 Andrews Subdivision 
October 2018  Kittery, Maine 

Conclusions 
 
As shown in the summary table, the analysis indicates an overall decrease in runoff leaving the site 
with the exception of the 25-year storm event for P.O.A. #1.  Runoff flow from the developed area 
will be attenuated by the large wetlands systems on and offsite, minimizing any concerns of 
flooding on abutting property.  Altus believes that no down gradient abutters will be negatively 
impacted by the proposed development.     
 
 
Stormwater Treatment 
 
On-site and off-site wetland areas are protected by preserving existing buffers to the extent possible. 
The design addresses runoff from the developed areas by incorporating several Best Management 
Practices (BMPs) to treat stormwater discharges and prevent erosion during and after construction. 
The roadway design intent was to promote sheet flow runoff to “wooded” wherever possible.   
 
Due to the requirement to balance pre- and post-development runoff, the runoff from the house lots 
and roadway area treated via structural control BMPs (grassed underdrain soil filter) to attenuate 
post-development runoff. The “wooded” buffers down gradient of the development and grassed 
swales will promote treatment before runoff enters the area wetlands systems.  A large portion of the 
site (90%) will remain undeveloped, protected by deed restrictions, creating permanent buffer strips 
for stormwater treatment.   
 
The design also promotes treatment of stormwater prior to release into wetland areas by reducing 
flow velocities which allows sediment to settle while also increasing the time runoff is in contact 
with the site’s natural treatment capabilities. Points where concentrated flow could cause concern 
(e.g. at culverts) are provided with riprap protection at both the drain inlets and outlets. Level 
spreaders enable any run-off directed towards them to be spread evenly into sheet flow prior to 
discharge, allowing for better treatment efficiency and less potential for erosive velocities. 
 
Pavement widths have been minimized where practical to reduce the overall increase in impervious 
area and the roadway itself will be raised to allow sheet flow to buffer areas, avoiding concentration 
of runoff volumes. 
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EROSION CONTROL MEASURES 
 
 
Permanent and temporary measures for erosion and sediment control are shown on the site plans.  
Temporary erosion control measures include the construction of silt fences, inlet sediment filter, 
stone check dams, temporary sediment traps and a stabilized construction entrances to minimize the 
transport of sediments and to prevent erosion during construction.  Permanent erosion control 
measures will include construction of riprap outlet protection, loam and seed side slopes, grassed 
swale, stone berm level lip spreader, detention basins and naturally vegetated filter strips. 
 
A complete description of the permanent and temporary erosion control measures can be found on 
the accompanying plans and detail sheets.



 

 

 
 
 
 
 

APPENDIX A: 
 

SUPPORTING CALCULATIONS





 

 

 
 
 
 
 
 
 

PRE-DEVELOPMENT CALCULATIONS 



1S

P.O.A. #1

2S

P.O.A. #2

Routing Diagram for 4795 Pre
Prepared by {enter your company name here},  Printed 10/11/2018
HydroCAD® 10.00-19  s/n 01222  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link







4795 Pre
  Printed  10/11/2018Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-19  s/n 01222  © 2016 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.331 80 >75% Grass cover, Good, HSG D  (1S, 2S)
0.597 98 Driveway/house/decks, HSG D  (1S, 2S)
0.446 98 Ex. road, HSG D  (1S, 2S)
0.115 73 Road shoulder, Good, HSG D  (1S)
0.129 73 Vegetated shoulder Good, HSG D  (2S)

29.545 77 Woods, Good, HSG D  (1S, 2S)

32.163 78 TOTAL AREA



Type III 24-hr  2 Rainfall=3.21"4795 Pre
  Printed  10/11/2018Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-19  s/n 01222  © 2016 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=1,158,574 sf   1.78% Impervious   Runoff Depth=1.22"Subcatchment 1S: P.O.A. #1
   Flow Length=1,915'   Tc=112.6 min   CN=77   Runoff=9.49 cfs  2.702 af

Runoff Area=242,425 sf   10.23% Impervious   Runoff Depth=1.34"Subcatchment 2S: P.O.A. #2
   Flow Length=250'   Tc=20.4 min   CN=79   Runoff=5.75 cfs  0.623 af

Total Runoff Area = 32.163 ac   Runoff Volume = 3.325 af   Average Runoff Depth = 1.24"
96.76% Pervious = 31.119 ac     3.24% Impervious = 1.043 ac



Type III 24-hr  2 Rainfall=3.21"4795 Pre
  Printed  10/11/2018Prepared by {enter your company name here}

Page 4HydroCAD® 10.00-19  s/n 01222  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: P.O.A. #1

Runoff = 9.49 cfs @ 13.63 hrs,  Volume= 2.702 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Rainfall=3.21"

Area (sf) CN Description
* 6,630 98 Ex. road, HSG D
* 5,000 73 Road shoulder, Good, HSG D
* 14,000 98 Driveway/house/decks, HSG D

31,000 80 >75% Grass cover, Good, HSG D
1,101,944 77 Woods, Good, HSG D
1,158,574 77 Weighted Average
1,137,944 98.22% Pervious Area

20,630 1.78% Impervious Area

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

9.1 100 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.6 140 0.0900 1.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

101.9 1,675 0.0030 0.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

112.6 1,915 Total

Summary for Subcatchment 2S: P.O.A. #2

Runoff = 5.75 cfs @ 12.30 hrs,  Volume= 0.623 af,  Depth= 1.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Rainfall=3.21"

Area (sf) CN Description
* 12,810 98 Ex. road, HSG D
* 5,600 73 Vegetated shoulder Good, HSG D
* 12,000 98 Driveway/house/decks, HSG D

27,000 80 >75% Grass cover, Good, HSG D
185,015 77 Woods, Good, HSG D
242,425 79 Weighted Average
217,615 89.77% Pervious Area

24,810 10.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 100 0.0300 0.09 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
2.2 150 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.4 250 Total



Type III 24-hr  10 Rainfall=4.87"4795 Pre
  Printed  10/11/2018Prepared by {enter your company name here}

Page 5HydroCAD® 10.00-19  s/n 01222  © 2016 HydroCAD Software Solutions LLC

Time span=5.00-30.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=1,158,574 sf   1.78% Impervious   Runoff Depth=2.51"Subcatchment 1S: P.O.A. #1
   Flow Length=1,915'   Tc=112.6 min   CN=77   Runoff=20.29 cfs  5.573 af

Runoff Area=242,425 sf   10.23% Impervious   Runoff Depth=2.69"Subcatchment 2S: P.O.A. #2
   Flow Length=250'   Tc=20.4 min   CN=79   Runoff=11.73 cfs  1.248 af

Total Runoff Area = 32.163 ac   Runoff Volume = 6.821 af   Average Runoff Depth = 2.54"
96.76% Pervious = 31.119 ac     3.24% Impervious = 1.043 ac



Type III 24-hr  10 Rainfall=4.87"4795 Pre
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Summary for Subcatchment 1S: P.O.A. #1

Runoff = 20.29 cfs @ 13.51 hrs,  Volume= 5.573 af,  Depth= 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Rainfall=4.87"

Area (sf) CN Description
* 6,630 98 Ex. road, HSG D
* 5,000 73 Road shoulder, Good, HSG D
* 14,000 98 Driveway/house/decks, HSG D

31,000 80 >75% Grass cover, Good, HSG D
1,101,944 77 Woods, Good, HSG D
1,158,574 77 Weighted Average
1,137,944 98.22% Pervious Area

20,630 1.78% Impervious Area

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

9.1 100 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.6 140 0.0900 1.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

101.9 1,675 0.0030 0.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

112.6 1,915 Total

Summary for Subcatchment 2S: P.O.A. #2

Runoff = 11.73 cfs @ 12.28 hrs,  Volume= 1.248 af,  Depth= 2.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Rainfall=4.87"

Area (sf) CN Description
* 12,810 98 Ex. road, HSG D
* 5,600 73 Vegetated shoulder Good, HSG D
* 12,000 98 Driveway/house/decks, HSG D

27,000 80 >75% Grass cover, Good, HSG D
185,015 77 Woods, Good, HSG D
242,425 79 Weighted Average
217,615 89.77% Pervious Area

24,810 10.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 100 0.0300 0.09 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
2.2 150 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.4 250 Total
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Time span=5.00-30.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=1,158,574 sf   1.78% Impervious   Runoff Depth=3.63"Subcatchment 1S: P.O.A. #1
   Flow Length=1,915'   Tc=112.6 min   CN=77   Runoff=29.46 cfs  8.041 af

Runoff Area=242,425 sf   10.23% Impervious   Runoff Depth=3.83"Subcatchment 2S: P.O.A. #2
   Flow Length=250'   Tc=20.4 min   CN=79   Runoff=16.69 cfs  1.777 af

Total Runoff Area = 32.163 ac   Runoff Volume = 9.818 af   Average Runoff Depth = 3.66"
96.76% Pervious = 31.119 ac     3.24% Impervious = 1.043 ac
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Summary for Subcatchment 1S: P.O.A. #1

Runoff = 29.46 cfs @ 13.51 hrs,  Volume= 8.041 af,  Depth= 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Rainfall=6.17"

Area (sf) CN Description
* 6,630 98 Ex. road, HSG D
* 5,000 73 Road shoulder, Good, HSG D
* 14,000 98 Driveway/house/decks, HSG D

31,000 80 >75% Grass cover, Good, HSG D
1,101,944 77 Woods, Good, HSG D
1,158,574 77 Weighted Average
1,137,944 98.22% Pervious Area

20,630 1.78% Impervious Area

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

9.1 100 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.6 140 0.0900 1.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

101.9 1,675 0.0030 0.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

112.6 1,915 Total

Summary for Subcatchment 2S: P.O.A. #2

Runoff = 16.69 cfs @ 12.27 hrs,  Volume= 1.777 af,  Depth= 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Rainfall=6.17"

Area (sf) CN Description
* 12,810 98 Ex. road, HSG D
* 5,600 73 Vegetated shoulder Good, HSG D
* 12,000 98 Driveway/house/decks, HSG D

27,000 80 >75% Grass cover, Good, HSG D
185,015 77 Woods, Good, HSG D
242,425 79 Weighted Average
217,615 89.77% Pervious Area

24,810 10.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 100 0.0300 0.09 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
2.2 150 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.4 250 Total
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.331 80 >75% Grass cover, Good, HSG D  (2S, 10S, 11S)
0.574 98 Driveway/house/decks, HSG D  (2S, 10S, 11S)
0.172 80 Prop. >75% Grass cover, Good, HSG D  (11S)
0.568 98 Prop. Bldg. & Drive, HSG D  (10S)
0.103 98 Prop. House & Drive, HSG D  (2S)
1.343 80 Prop. Lawn >75% Grass cover, Good, HSG D  (2S, 10S)
0.086 98 Prop. drive & house, HSG D  (11S)
0.263 98 Prop. paved road, HSG D  (10S)
0.340 98 Prop. paved, HSG D  (11S)
0.246 98 Prop. road, HSG D  (2S)
0.147 73 Prop. shoudler Brush, Good, HSG D  (11S)
0.115 73 Prop. shouolder Brush, Good, HSG D  (10S)
0.115 73 Road shoulder, Good, HSG D  (2S)

26.760 77 Woods, Good, HSG D  (2S, 10S, 11S)

32.163 79 TOTAL AREA
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Time span=5.00-30.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=231,823 sf   10.87% Impervious   Runoff Depth=1.41"Subcatchment 2S: P.O.A #2
   Flow Length=250'   Tc=20.4 min   CN=80   Runoff=5.79 cfs  0.625 af

Runoff Area=1,083,543 sf   4.54% Impervious   Runoff Depth=1.28"Subcatchment 10S: (new Subcat)
   Flow Length=1,915'   Tc=112.6 min   CN=78   Runoff=9.39 cfs  2.655 af

Runoff Area=85,633 sf   24.00% Impervious   Runoff Depth=1.55"Subcatchment 11S: (new Subcat)
   Flow Length=260'   Tc=14.8 min   CN=82   Runoff=2.69 cfs  0.253 af

Avg. Flow Depth=0.05'   Max Vel=1.60 fps   Inflow=0.73 cfs  0.248 afReach 10R: (new Reach)
n=0.040   L=140.0'   S=0.1000 '/'   Capacity=38.65 cfs   Outflow=0.73 cfs  0.248 af

Avg. Flow Depth=0.07'   Max Vel=0.29 fps   Inflow=0.73 cfs  0.248 afReach 11R: (new Reach)
n=0.040   L=1,300.0'   S=0.0023 '/'   Capacity=17.98 cfs   Outflow=0.62 cfs  0.242 af

Avg. Flow Depth=0.22'   Max Vel=1.31 fps   Inflow=9.51 cfs  2.897 afReach 12R: P.O.A #1  Dummy reach
n=0.040   L=1.0'   S=0.0100 '/'   Capacity=37.44 cfs   Outflow=9.51 cfs  2.897 af

Peak Elev=85.25'  Storage=292 cf   Inflow=2.69 cfs  0.253 afPond 10P: Culvert
   Outflow=2.69 cfs  0.248 af

Peak Elev=78.38'  Storage=3,448 cf   Inflow=2.69 cfs  0.248 afPond 11P: G.U.S.F.
   Outflow=0.73 cfs  0.248 af

Total Runoff Area = 32.163 ac   Runoff Volume = 3.533 af   Average Runoff Depth = 1.32"
93.22% Pervious = 29.983 ac     6.78% Impervious = 2.179 ac
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Summary for Subcatchment 2S: P.O.A #2

Runoff = 5.79 cfs @ 12.29 hrs,  Volume= 0.625 af,  Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Rainfall=3.21"

Area (sf) CN Description
* 10,000 98 Driveway/house/decks, HSG D

27,000 80 >75% Grass cover, Good, HSG D
165,623 77 Woods, Good, HSG D

* 4,500 98 Prop. House & Drive, HSG D
* 9,000 80 Prop. Lawn >75% Grass cover, Good, HSG D
* 10,700 98 Prop. road, HSG D
* 5,000 73 Road shoulder, Good, HSG D

231,823 80 Weighted Average
206,623 89.13% Pervious Area

25,200 10.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 100 0.0300 0.09 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
2.2 150 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.4 250 Total

Summary for Subcatchment 10S: (new Subcat)

Runoff = 9.39 cfs @ 13.63 hrs,  Volume= 2.655 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Rainfall=3.21"

Area (sf) CN Description
* 13,000 98 Driveway/house/decks, HSG D

26,000 80 >75% Grass cover, Good, HSG D
953,856 77 Woods, Good, HSG D

* 11,437 98 Prop. paved road, HSG D
* 5,000 73 Prop. shouolder Brush, Good, HSG D
* 24,750 98 Prop. Bldg. & Drive, HSG D
* 49,500 80 Prop. Lawn >75% Grass cover, Good, HSG D

1,083,543 78 Weighted Average
1,034,356 95.46% Pervious Area

49,187 4.54% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 100 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.6 140 0.0900 1.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

101.9 1,675 0.0030 0.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

112.6 1,915 Total

Summary for Subcatchment 11S: (new Subcat)

Runoff = 2.69 cfs @ 12.21 hrs,  Volume= 0.253 af,  Depth= 1.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  2 Rainfall=3.21"

Area (sf) CN Description
* 2,000 98 Driveway/house/decks, HSG D

5,000 80 >75% Grass cover, Good, HSG D
46,183 77 Woods, Good, HSG D

* 14,800 98 Prop. paved, HSG D
* 6,400 73 Prop. shoudler Brush, Good, HSG D
* 7,500 80 Prop. >75% Grass cover, Good, HSG D
* 3,750 98 Prop. drive & house, HSG D

85,633 82 Weighted Average
65,083 76.00% Pervious Area
20,550 24.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.0 100 0.0700 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
1.8 160 0.0880 1.48 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
14.8 260 Total

Summary for Reach 10R: (new Reach)

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth > 1.52"    for  2 event
Inflow = 0.73 cfs @ 12.71 hrs,  Volume= 0.248 af
Outflow = 0.73 cfs @ 12.75 hrs,  Volume= 0.248 af,  Atten= 0%,  Lag= 2.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.60 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 0.74 fps,  Avg. Travel Time= 3.2 min

Peak Storage= 64 cf @ 12.72 hrs
Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 0.50'  Flow Area= 6.5 sf,  Capacity= 38.65 cfs
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8.00'  x  0.50'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 10.0 '/'   Top Width= 18.00'
Length= 140.0'   Slope= 0.1000 '/'
Inlet Invert= 70.00',  Outlet Invert= 56.00'

‡

Summary for Reach 11R: (new Reach)

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth > 1.52"    for  2 event
Inflow = 0.73 cfs @ 12.75 hrs,  Volume= 0.248 af
Outflow = 0.62 cfs @ 15.53 hrs,  Volume= 0.242 af,  Atten= 16%,  Lag= 167.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.29 fps,  Min. Travel Time= 73.6 min
Avg. Velocity = 0.15 fps,  Avg. Travel Time= 147.6 min

Peak Storage= 2,729 cf @ 14.31 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 0.50'  Flow Area= 17.5 sf,  Capacity= 17.98 cfs

30.00'  x  0.50'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 1,300.0'   Slope= 0.0023 '/'
Inlet Invert= 56.00',  Outlet Invert= 53.00'

‡

Summary for Reach 12R: P.O.A #1  Dummy reach

Inflow Area = 26.841 ac, 5.96% Impervious,  Inflow Depth > 1.30"    for  2 event
Inflow = 9.51 cfs @ 13.63 hrs,  Volume= 2.897 af
Outflow = 9.51 cfs @ 13.63 hrs,  Volume= 2.897 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.31 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.55 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 7 cf @ 13.63 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 0.50'  Flow Area= 17.5 sf,  Capacity= 37.44 cfs
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30.00'  x  0.50'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 1.0'   Slope= 0.0100 '/'
Inlet Invert= 53.00',  Outlet Invert= 52.99'

‡

Summary for Pond 10P: Culvert

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth = 1.55"    for  2 event
Inflow = 2.69 cfs @ 12.21 hrs,  Volume= 0.253 af
Outflow = 2.69 cfs @ 12.21 hrs,  Volume= 0.248 af,  Atten= 0%,  Lag= 0.4 min
Primary = 2.69 cfs @ 12.21 hrs,  Volume= 0.248 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 85.25' @ 12.21 hrs   Surf.Area= 344 sf   Storage= 292 cf

Plug-Flow detention time= 16.9 min calculated for 0.248 af (98% of inflow)
Center-of-Mass det. time= 5.4 min ( 849.7 - 844.3 )

Volume Invert Avail.Storage Storage Description
#1 83.75' 962 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
83.75 100 0 0
85.00 250 219 219
86.00 630 440 659
86.44 750 304 962

Device Routing     Invert Outlet Devices
#1 Primary 82.50' 15.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.50' / 82.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 85.00' 20.0" x 20.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=2.69 cfs @ 12.21 hrs  HW=85.25'   (Free Discharge)
1=Culvert  (Passes 2.69 cfs of 8.52 cfs potential flow)

2=Orifice/Grate  (Weir Controls 2.69 cfs @ 1.63 fps)
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Summary for Pond 11P: G.U.S.F.

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth = 1.52"    for  2 event
Inflow = 2.69 cfs @ 12.21 hrs,  Volume= 0.248 af
Outflow = 0.73 cfs @ 12.71 hrs,  Volume= 0.248 af,  Atten= 73%,  Lag= 29.6 min
Primary = 0.73 cfs @ 12.71 hrs,  Volume= 0.248 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 78.38' @ 12.71 hrs   Surf.Area= 2,737 sf   Storage= 3,448 cf

Plug-Flow detention time= 50.0 min calculated for 0.248 af (100% of inflow)
Center-of-Mass det. time= 50.0 min ( 899.6 - 849.7 )

Volume Invert Avail.Storage Storage Description
#1 75.17' 14,643 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
75.17 2,280 0.0 0 0
76.17 2,280 40.0 912 912
77.67 2,280 20.0 684 1,596
78.00 2,280 100.0 752 2,348
79.00 3,475 100.0 2,878 5,226
80.00 4,785 100.0 4,130 9,356
81.00 5,790 100.0 5,288 14,643

Device Routing     Invert Outlet Devices
#1 Primary 74.75' 15.0"  Round Culvert   

L= 28.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.75' / 74.25'   S= 0.0179 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 75.17' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 79.75' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#4 Primary 80.00' 6.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=0.73 cfs @ 12.71 hrs  HW=78.38'   (Free Discharge)
1=Culvert  (Passes 0.73 cfs of 10.25 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.73 cfs @ 8.40 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=5.00-30.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=231,823 sf   10.87% Impervious   Runoff Depth=2.78"Subcatchment 2S: P.O.A #2
   Flow Length=250'   Tc=20.4 min   CN=80   Runoff=11.59 cfs  1.233 af

Runoff Area=1,083,543 sf   4.54% Impervious   Runoff Depth=2.60"Subcatchment 10S: (new Subcat)
   Flow Length=1,915'   Tc=112.6 min   CN=78   Runoff=19.68 cfs  5.393 af

Runoff Area=85,633 sf   24.00% Impervious   Runoff Depth=2.96"Subcatchment 11S: (new Subcat)
   Flow Length=260'   Tc=14.8 min   CN=82   Runoff=5.19 cfs  0.485 af

Avg. Flow Depth=0.06'   Max Vel=1.71 fps   Inflow=0.88 cfs  0.480 afReach 10R: (new Reach)
n=0.040   L=140.0'   S=0.1000 '/'   Capacity=38.65 cfs   Outflow=0.88 cfs  0.480 af

Avg. Flow Depth=0.08'   Max Vel=0.33 fps   Inflow=0.88 cfs  0.480 afReach 11R: (new Reach)
n=0.040   L=1,300.0'   S=0.0023 '/'   Capacity=17.98 cfs   Outflow=0.82 cfs  0.473 af

Avg. Flow Depth=0.35'   Max Vel=1.72 fps   Inflow=20.04 cfs  5.866 afReach 12R: P.O.A #1  Dummy reach
n=0.040   L=1.0'   S=0.0100 '/'   Capacity=37.44 cfs   Outflow=20.04 cfs  5.866 af

Peak Elev=85.38'  Storage=343 cf   Inflow=5.19 cfs  0.485 afPond 10P: Culvert
   Outflow=5.18 cfs  0.480 af

Peak Elev=79.70'  Storage=8,109 cf   Inflow=5.18 cfs  0.480 afPond 11P: G.U.S.F.
   Outflow=0.88 cfs  0.480 af

Total Runoff Area = 32.163 ac   Runoff Volume = 7.111 af   Average Runoff Depth = 2.65"
93.22% Pervious = 29.983 ac     6.78% Impervious = 2.179 ac
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Summary for Subcatchment 2S: P.O.A #2

Runoff = 11.59 cfs @ 12.28 hrs,  Volume= 1.233 af,  Depth= 2.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Rainfall=4.87"

Area (sf) CN Description
* 10,000 98 Driveway/house/decks, HSG D

27,000 80 >75% Grass cover, Good, HSG D
165,623 77 Woods, Good, HSG D

* 4,500 98 Prop. House & Drive, HSG D
* 9,000 80 Prop. Lawn >75% Grass cover, Good, HSG D
* 10,700 98 Prop. road, HSG D
* 5,000 73 Road shoulder, Good, HSG D

231,823 80 Weighted Average
206,623 89.13% Pervious Area

25,200 10.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 100 0.0300 0.09 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
2.2 150 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.4 250 Total

Summary for Subcatchment 10S: (new Subcat)

Runoff = 19.68 cfs @ 13.51 hrs,  Volume= 5.393 af,  Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Rainfall=4.87"

Area (sf) CN Description
* 13,000 98 Driveway/house/decks, HSG D

26,000 80 >75% Grass cover, Good, HSG D
953,856 77 Woods, Good, HSG D

* 11,437 98 Prop. paved road, HSG D
* 5,000 73 Prop. shouolder Brush, Good, HSG D
* 24,750 98 Prop. Bldg. & Drive, HSG D
* 49,500 80 Prop. Lawn >75% Grass cover, Good, HSG D

1,083,543 78 Weighted Average
1,034,356 95.46% Pervious Area

49,187 4.54% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 100 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.6 140 0.0900 1.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

101.9 1,675 0.0030 0.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

112.6 1,915 Total

Summary for Subcatchment 11S: (new Subcat)

Runoff = 5.19 cfs @ 12.20 hrs,  Volume= 0.485 af,  Depth= 2.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Rainfall=4.87"

Area (sf) CN Description
* 2,000 98 Driveway/house/decks, HSG D

5,000 80 >75% Grass cover, Good, HSG D
46,183 77 Woods, Good, HSG D

* 14,800 98 Prop. paved, HSG D
* 6,400 73 Prop. shoudler Brush, Good, HSG D
* 7,500 80 Prop. >75% Grass cover, Good, HSG D
* 3,750 98 Prop. drive & house, HSG D

85,633 82 Weighted Average
65,083 76.00% Pervious Area
20,550 24.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.0 100 0.0700 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
1.8 160 0.0880 1.48 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
14.8 260 Total

Summary for Reach 10R: (new Reach)

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth > 2.93"    for  10 event
Inflow = 0.88 cfs @ 12.90 hrs,  Volume= 0.480 af
Outflow = 0.88 cfs @ 12.94 hrs,  Volume= 0.480 af,  Atten= 0%,  Lag= 2.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.71 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 0.92 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 72 cf @ 12.91 hrs
Average Depth at Peak Storage= 0.06'
Bank-Full Depth= 0.50'  Flow Area= 6.5 sf,  Capacity= 38.65 cfs
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8.00'  x  0.50'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 10.0 '/'   Top Width= 18.00'
Length= 140.0'   Slope= 0.1000 '/'
Inlet Invert= 70.00',  Outlet Invert= 56.00'

‡

Summary for Reach 11R: (new Reach)

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth > 2.93"    for  10 event
Inflow = 0.88 cfs @ 12.94 hrs,  Volume= 0.480 af
Outflow = 0.82 cfs @ 15.76 hrs,  Volume= 0.473 af,  Atten= 6%,  Lag= 169.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.33 fps,  Min. Travel Time= 65.8 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 118.7 min

Peak Storage= 3,256 cf @ 14.67 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 0.50'  Flow Area= 17.5 sf,  Capacity= 17.98 cfs

30.00'  x  0.50'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 1,300.0'   Slope= 0.0023 '/'
Inlet Invert= 56.00',  Outlet Invert= 53.00'

‡

Summary for Reach 12R: P.O.A #1  Dummy reach

Inflow Area = 26.841 ac, 5.96% Impervious,  Inflow Depth > 2.62"    for  10 event
Inflow = 20.04 cfs @ 13.51 hrs,  Volume= 5.866 af
Outflow = 20.04 cfs @ 13.51 hrs,  Volume= 5.866 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.72 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 12 cf @ 13.51 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 0.50'  Flow Area= 17.5 sf,  Capacity= 37.44 cfs
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30.00'  x  0.50'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 1.0'   Slope= 0.0100 '/'
Inlet Invert= 53.00',  Outlet Invert= 52.99'

‡

Summary for Pond 10P: Culvert

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth = 2.96"    for  10 event
Inflow = 5.19 cfs @ 12.20 hrs,  Volume= 0.485 af
Outflow = 5.18 cfs @ 12.21 hrs,  Volume= 0.480 af,  Atten= 0%,  Lag= 0.3 min
Primary = 5.18 cfs @ 12.21 hrs,  Volume= 0.480 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 85.38' @ 12.21 hrs   Surf.Area= 396 sf   Storage= 343 cf

Plug-Flow detention time= 10.2 min calculated for 0.480 af (99% of inflow)
Center-of-Mass det. time= 3.9 min ( 829.4 - 825.5 )

Volume Invert Avail.Storage Storage Description
#1 83.75' 962 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
83.75 100 0 0
85.00 250 219 219
86.00 630 440 659
86.44 750 304 962

Device Routing     Invert Outlet Devices
#1 Primary 82.50' 15.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.50' / 82.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 85.00' 20.0" x 20.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=5.18 cfs @ 12.21 hrs  HW=85.38'   (Free Discharge)
1=Culvert  (Passes 5.18 cfs of 8.87 cfs potential flow)

2=Orifice/Grate  (Weir Controls 5.18 cfs @ 2.03 fps)
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Summary for Pond 11P: G.U.S.F.

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth = 2.93"    for  10 event
Inflow = 5.18 cfs @ 12.21 hrs,  Volume= 0.480 af
Outflow = 0.88 cfs @ 12.90 hrs,  Volume= 0.480 af,  Atten= 83%,  Lag= 41.5 min
Primary = 0.88 cfs @ 12.90 hrs,  Volume= 0.480 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 79.70' @ 12.90 hrs   Surf.Area= 4,389 sf   Storage= 8,109 cf

Plug-Flow detention time= 89.5 min calculated for 0.480 af (100% of inflow)
Center-of-Mass det. time= 89.4 min ( 918.8 - 829.4 )

Volume Invert Avail.Storage Storage Description
#1 75.17' 14,643 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
75.17 2,280 0.0 0 0
76.17 2,280 40.0 912 912
77.67 2,280 20.0 684 1,596
78.00 2,280 100.0 752 2,348
79.00 3,475 100.0 2,878 5,226
80.00 4,785 100.0 4,130 9,356
81.00 5,790 100.0 5,288 14,643

Device Routing     Invert Outlet Devices
#1 Primary 74.75' 15.0"  Round Culvert   

L= 28.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.75' / 74.25'   S= 0.0179 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 75.17' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 79.75' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#4 Primary 80.00' 6.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=0.88 cfs @ 12.90 hrs  HW=79.70'   (Free Discharge)
1=Culvert  (Passes 0.88 cfs of 12.29 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.88 cfs @ 10.06 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=5.00-30.00 hrs, dt=0.01 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=231,823 sf   10.87% Impervious   Runoff Depth=3.93"Subcatchment 2S: P.O.A #2
   Flow Length=250'   Tc=20.4 min   CN=80   Runoff=16.37 cfs  1.745 af

Runoff Area=1,083,543 sf   4.54% Impervious   Runoff Depth=3.73"Subcatchment 10S: (new Subcat)
   Flow Length=1,915'   Tc=112.6 min   CN=78   Runoff=28.34 cfs  7.731 af

Runoff Area=85,633 sf   24.00% Impervious   Runoff Depth=4.14"Subcatchment 11S: (new Subcat)
   Flow Length=260'   Tc=14.8 min   CN=82   Runoff=7.21 cfs  0.679 af

Avg. Flow Depth=0.13'   Max Vel=2.71 fps   Inflow=3.15 cfs  0.674 afReach 10R: (new Reach)
n=0.040   L=140.0'   S=0.1000 '/'   Capacity=38.65 cfs   Outflow=3.15 cfs  0.674 af

Avg. Flow Depth=0.12'   Max Vel=0.43 fps   Inflow=3.15 cfs  0.674 afReach 11R: (new Reach)
n=0.040   L=1,300.0'   S=0.0023 '/'   Capacity=17.98 cfs   Outflow=1.61 cfs  0.667 af

Avg. Flow Depth=0.44'   Max Vel=1.97 fps   Inflow=29.62 cfs  8.397 afReach 12R: P.O.A #1  Dummy reach
n=0.040   L=1.0'   S=0.0100 '/'   Capacity=37.44 cfs   Outflow=29.62 cfs  8.397 af

Peak Elev=85.48'  Storage=382 cf   Inflow=7.21 cfs  0.679 afPond 10P: Culvert
   Outflow=7.21 cfs  0.674 af

Peak Elev=80.13'  Storage=10,053 cf   Inflow=7.21 cfs  0.674 afPond 11P: G.U.S.F.
   Outflow=3.15 cfs  0.674 af

Total Runoff Area = 32.163 ac   Runoff Volume = 10.155 af   Average Runoff Depth = 3.79"
93.22% Pervious = 29.983 ac     6.78% Impervious = 2.179 ac
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Summary for Subcatchment 2S: P.O.A #2

Runoff = 16.37 cfs @ 12.27 hrs,  Volume= 1.745 af,  Depth= 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Rainfall=6.17"

Area (sf) CN Description
* 10,000 98 Driveway/house/decks, HSG D

27,000 80 >75% Grass cover, Good, HSG D
165,623 77 Woods, Good, HSG D

* 4,500 98 Prop. House & Drive, HSG D
* 9,000 80 Prop. Lawn >75% Grass cover, Good, HSG D
* 10,700 98 Prop. road, HSG D
* 5,000 73 Road shoulder, Good, HSG D

231,823 80 Weighted Average
206,623 89.13% Pervious Area

25,200 10.87% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
18.2 100 0.0300 0.09 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
2.2 150 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.4 250 Total

Summary for Subcatchment 10S: (new Subcat)

Runoff = 28.34 cfs @ 13.51 hrs,  Volume= 7.731 af,  Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Rainfall=6.17"

Area (sf) CN Description
* 13,000 98 Driveway/house/decks, HSG D

26,000 80 >75% Grass cover, Good, HSG D
953,856 77 Woods, Good, HSG D

* 11,437 98 Prop. paved road, HSG D
* 5,000 73 Prop. shouolder Brush, Good, HSG D
* 24,750 98 Prop. Bldg. & Drive, HSG D
* 49,500 80 Prop. Lawn >75% Grass cover, Good, HSG D

1,083,543 78 Weighted Average
1,034,356 95.46% Pervious Area

49,187 4.54% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 100 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.21"

1.6 140 0.0900 1.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

101.9 1,675 0.0030 0.27 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

112.6 1,915 Total

Summary for Subcatchment 11S: (new Subcat)

Runoff = 7.21 cfs @ 12.20 hrs,  Volume= 0.679 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  25 Rainfall=6.17"

Area (sf) CN Description
* 2,000 98 Driveway/house/decks, HSG D

5,000 80 >75% Grass cover, Good, HSG D
46,183 77 Woods, Good, HSG D

* 14,800 98 Prop. paved, HSG D
* 6,400 73 Prop. shoudler Brush, Good, HSG D
* 7,500 80 Prop. >75% Grass cover, Good, HSG D
* 3,750 98 Prop. drive & house, HSG D

85,633 82 Weighted Average
65,083 76.00% Pervious Area
20,550 24.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.0 100 0.0700 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.21"
1.8 160 0.0880 1.48 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
14.8 260 Total

Summary for Reach 10R: (new Reach)

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth > 4.11"    for  25 event
Inflow = 3.15 cfs @ 12.54 hrs,  Volume= 0.674 af
Outflow = 3.15 cfs @ 12.56 hrs,  Volume= 0.674 af,  Atten= 0%,  Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.71 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 1.02 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 163 cf @ 12.55 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 0.50'  Flow Area= 6.5 sf,  Capacity= 38.65 cfs
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8.00'  x  0.50'  deep channel,  n= 0.040  Winding stream, pools & shoals
Side Slope Z-value= 10.0 '/'   Top Width= 18.00'
Length= 140.0'   Slope= 0.1000 '/'
Inlet Invert= 70.00',  Outlet Invert= 56.00'

‡

Summary for Reach 11R: (new Reach)

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth > 4.11"    for  25 event
Inflow = 3.15 cfs @ 12.56 hrs,  Volume= 0.674 af
Outflow = 1.61 cfs @ 13.81 hrs,  Volume= 0.667 af,  Atten= 49%,  Lag= 75.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.43 fps,  Min. Travel Time= 50.9 min
Avg. Velocity = 0.20 fps,  Avg. Travel Time= 106.7 min

Peak Storage= 4,916 cf @ 12.96 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 0.50'  Flow Area= 17.5 sf,  Capacity= 17.98 cfs

30.00'  x  0.50'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 1,300.0'   Slope= 0.0023 '/'
Inlet Invert= 56.00',  Outlet Invert= 53.00'

‡

Summary for Reach 12R: P.O.A #1  Dummy reach

Inflow Area = 26.841 ac, 5.96% Impervious,  Inflow Depth > 3.75"    for  25 event
Inflow = 29.62 cfs @ 13.52 hrs,  Volume= 8.397 af
Outflow = 29.62 cfs @ 13.52 hrs,  Volume= 8.397 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.97 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.76 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 15 cf @ 13.52 hrs
Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 0.50'  Flow Area= 17.5 sf,  Capacity= 37.44 cfs
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30.00'  x  0.50'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 10.0 '/'   Top Width= 40.00'
Length= 1.0'   Slope= 0.0100 '/'
Inlet Invert= 53.00',  Outlet Invert= 52.99'

‡

Summary for Pond 10P: Culvert

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth = 4.14"    for  25 event
Inflow = 7.21 cfs @ 12.20 hrs,  Volume= 0.679 af
Outflow = 7.21 cfs @ 12.20 hrs,  Volume= 0.674 af,  Atten= 0%,  Lag= 0.4 min
Primary = 7.21 cfs @ 12.20 hrs,  Volume= 0.674 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 85.48' @ 12.20 hrs   Surf.Area= 432 sf   Storage= 382 cf

Plug-Flow detention time= 7.9 min calculated for 0.674 af (99% of inflow)
Center-of-Mass det. time= 3.3 min ( 819.3 - 816.0 )

Volume Invert Avail.Storage Storage Description
#1 83.75' 962 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
83.75 100 0 0
85.00 250 219 219
86.00 630 440 659
86.44 750 304 962

Device Routing     Invert Outlet Devices
#1 Primary 82.50' 15.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.50' / 82.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 85.00' 20.0" x 20.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=7.20 cfs @ 12.20 hrs  HW=85.48'   (Free Discharge)
1=Culvert  (Passes 7.20 cfs of 9.06 cfs potential flow)

2=Orifice/Grate  (Weir Controls 7.20 cfs @ 2.26 fps)
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Summary for Pond 11P: G.U.S.F.

Inflow Area = 1.966 ac, 24.00% Impervious,  Inflow Depth = 4.11"    for  25 event
Inflow = 7.21 cfs @ 12.20 hrs,  Volume= 0.674 af
Outflow = 3.15 cfs @ 12.54 hrs,  Volume= 0.674 af,  Atten= 56%,  Lag= 20.1 min
Primary = 3.15 cfs @ 12.54 hrs,  Volume= 0.674 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 80.13' @ 12.54 hrs   Surf.Area= 4,917 sf   Storage= 10,053 cf

Plug-Flow detention time= 85.9 min calculated for 0.674 af (100% of inflow)
Center-of-Mass det. time= 85.8 min ( 905.1 - 819.3 )

Volume Invert Avail.Storage Storage Description
#1 75.17' 14,643 cf Custom Stage Data (Prismatic) Listed below

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
75.17 2,280 0.0 0 0
76.17 2,280 40.0 912 912
77.67 2,280 20.0 684 1,596
78.00 2,280 100.0 752 2,348
79.00 3,475 100.0 2,878 5,226
80.00 4,785 100.0 4,130 9,356
81.00 5,790 100.0 5,288 14,643

Device Routing     Invert Outlet Devices
#1 Primary 74.75' 15.0"  Round Culvert   

L= 28.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 74.75' / 74.25'   S= 0.0179 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 75.17' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Primary 79.75' 24.0" W x 24.0" H Vert. Orifice/Grate    C= 0.600   
#4 Primary 80.00' 6.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=3.13 cfs @ 12.54 hrs  HW=80.13'   (Free Discharge)
1=Culvert  (Passes 0.92 cfs of 12.89 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.92 cfs @ 10.54 fps)
3=Orifice/Grate  (Orifice Controls 1.51 cfs @ 1.98 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.70 cfs @ 0.88 fps)





 

 

 
 
 
 

 

APPENDIX B: 
 

HYDROLOGICAL DATA



Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire

Location
Longitude 70.763 degrees West
Latitude 43.072 degrees North
Elevation 0 feet
Date/Time Mon, 01 Oct 2018 11:26:19 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.50 0.65 0.81 1.04 1yr 0.70 0.98 1.21 1.56 2.03 2.66 2.92 1yr 2.35 2.81 3.22 3.94 4.55 1yr
2yr 0.32 0.50 0.62 0.81 1.02 1.30 2yr 0.88 1.18 1.52 1.94 2.49 3.21 3.57 2yr 2.84 3.43 3.94 4.68 5.33 2yr
5yr 0.37 0.58 0.73 0.98 1.25 1.61 5yr 1.08 1.47 1.89 2.43 3.14 4.07 4.58 5yr 3.60 4.40 5.04 5.94 6.70 5yr
10yr 0.41 0.65 0.82 1.12 1.45 1.89 10yr 1.25 1.73 2.23 2.89 3.75 4.87 5.53 10yr 4.31 5.32 6.09 7.11 7.98 10yr
25yr 0.48 0.76 0.97 1.34 1.77 2.34 25yr 1.53 2.14 2.78 3.63 4.74 6.17 7.10 25yr 5.46 6.83 7.80 9.03 10.05 25yr
50yr 0.54 0.86 1.10 1.54 2.07 2.76 50yr 1.79 2.53 3.29 4.32 5.66 7.39 8.58 50yr 6.54 8.25 9.42 10.81 11.98 50yr

100yr 0.60 0.97 1.25 1.77 2.42 3.26 100yr 2.09 2.98 3.90 5.16 6.77 8.85 10.38 100yr 7.83 9.98 11.38 12.96 14.27 100yr
200yr 0.67 1.10 1.43 2.05 2.82 3.83 200yr 2.44 3.52 4.62 6.13 8.08 10.61 12.55 200yr 9.39 12.07 13.76 15.55 17.02 200yr
500yr 0.80 1.31 1.71 2.48 3.48 4.76 500yr 3.00 4.38 5.76 7.70 10.22 13.48 16.14 500yr 11.93 15.52 17.67 19.78 21.49 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.63 0.86 0.92 1.33 1.68 2.24 2.49 1yr 1.98 2.40 2.87 3.18 3.90 1yr
2yr 0.31 0.49 0.60 0.81 1.00 1.19 2yr 0.86 1.16 1.37 1.82 2.34 3.06 3.45 2yr 2.71 3.32 3.82 4.55 5.08 2yr
5yr 0.35 0.54 0.67 0.92 1.17 1.40 5yr 1.01 1.37 1.61 2.12 2.73 3.79 4.19 5yr 3.35 4.03 4.72 5.53 6.24 5yr

10yr 0.39 0.59 0.73 1.03 1.33 1.60 10yr 1.14 1.56 1.80 2.39 3.06 4.37 4.86 10yr 3.87 4.67 5.44 6.41 7.20 10yr
25yr 0.44 0.67 0.83 1.19 1.56 1.90 25yr 1.35 1.86 2.10 2.75 3.53 4.72 5.89 25yr 4.18 5.66 6.65 7.79 8.68 25yr
50yr 0.48 0.73 0.91 1.31 1.76 2.17 50yr 1.52 2.12 2.35 3.07 3.93 5.33 6.80 50yr 4.72 6.54 7.72 9.04 10.02 50yr

100yr 0.54 0.81 1.01 1.47 2.01 2.47 100yr 1.73 2.41 2.63 3.41 4.35 6.00 7.85 100yr 5.31 7.55 8.98 10.51 11.56 100yr
200yr 0.59 0.89 1.13 1.63 2.28 2.81 200yr 1.96 2.75 2.93 3.78 4.79 6.72 9.06 200yr 5.95 8.71 10.42 12.22 13.37 200yr
500yr 0.68 1.02 1.31 1.90 2.71 3.36 500yr 2.34 3.29 3.41 4.31 5.45 7.82 10.94 500yr 6.92 10.52 12.69 14.96 16.19 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.44 0.54 0.72 0.89 1.08 1yr 0.77 1.06 1.26 1.74 2.21 2.98 3.16 1yr 2.64 3.04 3.58 4.37 5.04 1yr
2yr 0.34 0.52 0.64 0.86 1.07 1.27 2yr 0.92 1.24 1.48 1.96 2.51 3.42 3.70 2yr 3.03 3.56 4.09 4.84 5.63 2yr
5yr 0.40 0.62 0.77 1.05 1.34 1.62 5yr 1.15 1.58 1.88 2.53 3.25 4.34 4.96 5yr 3.84 4.77 5.38 6.37 7.16 5yr

10yr 0.47 0.72 0.89 1.25 1.61 1.98 10yr 1.39 1.93 2.28 3.11 3.95 5.34 6.20 10yr 4.72 5.96 6.82 7.84 8.75 10yr
25yr 0.58 0.88 1.09 1.56 2.05 2.57 25yr 1.77 2.51 2.95 4.07 5.15 7.78 8.34 25yr 6.88 8.02 9.15 10.34 11.41 25yr
50yr 0.67 1.02 1.27 1.83 2.46 3.13 50yr 2.12 3.06 3.60 5.00 6.32 9.74 10.46 50yr 8.62 10.06 11.44 12.72 13.96 50yr

100yr 0.79 1.19 1.49 2.16 2.96 3.81 100yr 2.55 3.72 4.37 6.16 7.76 12.18 13.10 100yr 10.78 12.60 14.31 15.69 17.09 100yr
200yr 0.92 1.39 1.76 2.55 3.56 4.65 200yr 3.07 4.55 5.34 7.58 9.54 15.28 16.44 200yr 13.53 15.81 17.92 19.35 20.92 200yr
500yr 1.15 1.71 2.19 3.19 4.53 6.04 500yr 3.91 5.90 6.93 10.02 12.56 20.65 22.20 500yr 18.27 21.34 24.13 25.51 27.34 500yr

Extreme Precipitation Tables: 43.072°N, 70.763°W http://precip.eas.cornell.edu/data.php?1538407578724

1 of 1 10/1/2018, 11:26 AM
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Compliance with Stormwater Facility Maintenance Requirements 
  

The Deer Ridge Lane Association will be the responsible party for ensuring that stormwater 
facilities installed on their property are properly maintained and that they function as designed.   
In some cases, this maintenance responsibility may be assigned to others through special 
agreements.  The maintenance responsibility for a stormwater facility may be designated within a 
maintenance agreement for the property.   The Deer Ridge Lane Association shall be aware of 
their responsibilities regarding stormwater facility maintenance.   

 
Long term inspection, maintenance, and repair are key elements in maintaining a successful 
stormwater management program on the developed property.  Routine inspections will ensure 
permit compliance; will reduce the potential for deterioration of infrastructure and the high cost 
to repair/replace, and will reduced the degradation of water quality. 
 
 
Inspection & Maintenance – Annual Reporting  
 
Requirements for the long term inspection and maintenance of stormwater facilities, as well as 
reporting requirements are included in this Stormwater Management Facility Operation and 
Maintenance (O&M) Manual.   The attached Long Term Inspection & Maintenance Schedule 
outlines specific requirements. 
 
 
Preventative Measures to Reduce Maintenance Costs 

 
The most effective way to maintain the water quality facility is to prevent the pollutants from 
entering the facility in the first place.  Common pollutants include sediment, trash & debris, 
chemicals, dog wastes, runoff from stored materials, illicit discharges into the storm drainage 
system and many others.  The maintenance program includes measures to address these potential 
contaminants, and will save money and time in the long run.   Key of the maintenance program 
includes:  
 
• Educate property owners, staff and patrons to be aware of how their actions affect water 

quality, and how they can help reduce maintenance costs. 
• Keep the property, driveway, gutters and parking lots free of trash and debris 
• Ensure the proper disposal of hazardous wastes and chemicals. 
• Lawn care shall be planned to minimize the use of chemicals and pesticides. 
• Be aware of automobiles leaking fluids.  Use absorbents such as cat litter to soak up 

drippings – dispose of properly. 
• Sweep paved surfaces of sediment and lawn clippings; dispose of offsite or in upland areas at 

least 25 feet from wetlands.  Mulching mowers are encouraged. 
• Re-vegetate disturbed and bare areas to maintain vegetative stabilization. 
• Clean out the all components of the storm drainage system, including inlets, storm sewer and 

outfalls.  Dispose of catch basin cleanings offsite. 
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• Do not store materials outdoors (including landscaping materials) unless properly protected 
from runoff and erosion.  

 
 
Safety 
 
Keep safety considerations at the forefront of inspection procedures at all times.  Likely hazards 
should be anticipated and avoided.  Never enter a confined space (outlet structure, manhole, etc) 
without proper training or equipment.  A confined space should never be entered without at least 
one additional person present.   
 
 
Inspecting Stormwater Management Facilities 
 
The quality of stormwater entering the waters of the state relies heavily on the proper operation 
and maintenance of permanent best management practices.  Stormwater management facilities 
must be periodically inspected to ensure that they function as designed.  The inspection will 
determine the appropriate maintenance that is required for the facility. 
   
A. Inspection Procedures 

 
All stormwater management facilities are required to be inspected by a qualified individual at a 
minimum of once per year.  Inspections should follow the inspection guidance found in O&M 
manual for the specific type of facility.  
 
B.  Inspection Report 
 
The person(s) conducting the inspection activities shall complete the appropriate inspection 
report for the specific facility.  An inspection and maintenance report, Stormwater Management 
Facility Inspection Form, is provided.   

 
General Information 
 
This section identifies the facility location, person conducting the inspection, the date and time 
the facility was inspected, and approximate days since the last rainfall.  The reason for the 
inspection is also identified on the form depending on the nature of the inspection.  All facilities 
should be inspected on an annual basis at a minimum.  In addition, all facilities should be 
inspected after a significant precipitation event to ensure the facility is draining appropriately and 
to identify any damage that occurred as a result of the increased runoff.   For the purpose of this 
Stormwater Management Program, a significant rainfall event is considered an event of three (3) 
inches in a 24-hour period or 0.5 inches in a one-hour period.  It is anticipated that a short, 
intense event is likely to have a higher potential of erosion for this site than a longer, high 
volume event. 
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Inspection Scoring 
 
For each inspection item, a score must be given to identify the urgency of required maintenance.  
The scoring is as follows:  
 
0 =  No deficiencies identified. 
 
1 =  Monitor – Although maintenance may not be required at this time, a potential problem exists 

that will most likely need to be addressed in the future.  This can include items like minor 
erosion, concrete cracks/spalling, or minor sediment accumulation.  This item should be 
revisited at the next inspection. 

 
2 = Routine Maintenance Required – Some inspection items can be addressed through the routine 

maintenance program (See SOP in appendix A). This can include items like vegetation 
management or debris/trash removal. 

 
3 =  Immediate Repair Necessary – This item needs immediate attention because failure is 

imminent or has already occurred.  This could include items such as structural failure of a 
feature (outlet works, forebay, etc), significant erosion, or significant sediment accumulation.  
This score should be given to an item that can significantly affect the function of the facility.  

 
Inspection Summary/Additional Comments 
 
Additional explanations to inspection items, and observations about the facility not covered by 
the form, are recorded in this section. 
 
C.  Verification of Inspection and Form Submittal 
 
The Stormwater Management Facility Inspection Form provides a record of inspection of the 
facility.   The verification and the inspection form(s) shall be reviewed and maintained by the 
property owner or property manager.  Any transfer in ownership shall be documented in writing 
to MDEP. 
 
 
Maintaining Stormwater Management Facilities 
 
Stormwater management facilities must be properly maintained to ensure that they operate 
correctly and provide the water quality treatment for which they were designed.   Routine 
maintenance performed on a frequently scheduled basis, can help avoid more costly 
rehabilitative maintenance that results when facilities are not adequately maintained.  
Maintenance personnel must be qualified to properly maintain stormwater management facilities.  
Inadequately trained personnel can cause additional problems resulting in additional maintenance 
costs. 
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The following provides a list of recommendations and guidelines for managing the stormwater 
facilities.   
 
SILT FENCE/ SEDIMENT BARRIER  

 
Straw/hay bale barriers, silt fence and filter barriers shall be inspected immediately after each 
rainfall and daily during prolonged rainfall events. These structures shall be inspected for signs 
of erosion or sedimentation regularly.  Any required repairs shall be made immediately.  If there 
are signs of undercutting at the center or the edges, or impounding of large volumes of water, 
sediment barriers shall be replaced with a temporary stone check dam. 
 
Should the fabric of the silt fence or filter barrier decompose or become ineffective prior to the 
end of its expected usable life and the barrier is still necessary, the fabric shall be replaced 
promptly. 
 
Sediment deposits must be removed when deposits reach approximately one third (1/3) the 
height of the barrier.  Any sediment deposits remaining in place after the silt fence or filter 
barrier is no longer required shall be dressed to conform to the existing grade, then prepared, 
loamed and seeded. 

 
 
FOREST BUFFER 

 
Buffers are natural, undisturbed strips of natural vegetation or planted strips of close-growing 
vegetation adjacent to and downslope of develop areas.  As stormwater runoff travels over the 
buffer area, vegetation and the organic duff layer slow runoff, trapping particulate pollutants and 
allowing time for infiltration.  Activities that may result in disturbance of the duff layer are 
prohibited in a buffer. 

 
 

VEGETATED SWALE  
 
Timely maintenance is important to keep the vegetation in the swale in good condition.  Mowing 
shall be done frequently enough to keep the vegetation in vigorous condition and to control 
encroachment of weeds and woody vegetation, however it shall not be mowed too closely to 
reduce the filtering effect.  Fertilize on an "as needed" basis to keep the grass healthy, however, 
over-fertilization can result in the swale becoming a source of pollution and must be avoided. 
 
The swale should be inspected periodically and after every major storm to determine the 
condition of the swale.  Rills and damaged areas shall be promptly repaired and re-vegetated as 
necessary to prevent further deterioration.  
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LEVEL SPREADERS 
 

The proposed site plan includes a level spreader at locations of concentrated flows.  Level 
spreaders are six feet or more in width and designed as four feet (4’) of length per one (1) c.f.s. 
of flow, with a minimum length of 10 feet.   Level spreaders enable run-off directed towards 
them to be spread evenly into sheet flow prior to discharge into wetlands or treatment by a filter 
strip, thus allowing for better filter strip efficiency and a lesser potential for erosion. 
 
After construction, level spreaders shall be carefully inspected for any signs of channelization 
and immediately repaired.  The structure will fail if water exits from it in channelized flow.  
Vegetated level spreaders may require periodic mowing.  Spreaders constructed of wood, 
asphalt, stone or concrete curbing also require periodic inspection to check for damage and repair 
as needed. 

 
 

PIPE INLET AND OUTLET PROTECTION  
 
Periodically check all aprons, plunge pools, pipe inlet and outlet protection (riprap) for damage 
and repair as needed.  If any evidence of erosion or scouring is apparent, modify the design as 
needed to provide long-term protection. 
 
 
DETENTION BASIN (GRASSED UNDERDRAIN SOIL FILTER) 

 
Detention basins are only used for water quantity control and must be used with other water 
quality BMPs (e.g., “wooded” buffer) to improve water quality. Detention facilities consist of a 
detention structure that temporarily store excess runoff and gradually releases it over a period of 
time to the receiving watercourse. It is design to control outflow at a rate no greater than the pre-
development peak discharge rate. 
 
Maintenance 
• Inlet and outlet should be check periodically to ensure that flow structures are not blocked by 

debris.  Inspections shall be conducted monthly during wet weather conditions. 
• Embankments shall be maintained to preserve their integrity as impoundment structures, 

including mowing, control woody vegetation, rodent and outlet maintenance and repair.  All 
accumulated trash and debris shall be removed. 

• Sediment shall be removed from the basin bi-annually. 
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CATCH BASIN AND DROP INLET STRUCTURES 
 

Function – The drop inlet structure is used as an overflow structure for ponds/basins.   
 
Maintenance 
• Remove sediment from sump 
• Inspect inlet and outlet of the drop inlet structure semi-annually and after major storm events 

to ensure that flow structures are not blocked by debris. 
• The drop inlet structure and adjacent area shall be inspected annually for erosion, 

destabilization of side slopes, embankment settling and other signs of structural failure. 
 
 
CONTRACTOR’S GENERAL CLEAN UP  
 
Upon completion of the site and permanent stabilization is attained, the contractor shall remove 
all temporary stormwater structures (i.e., temporary stone check dams, silt fence, temporary 
diversion swales, etc.).  Any sediment deposits remaining in place after the silt fence or filter 
barrier is no longer required shall be dressed to conform to the existing grade, prepared and 
seeded.  Remove any sediment in catch basins and clean drain pipes that may have accumulated 
during construction. 
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Long Term Inspection & Maintenance Schedule 
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Resource and Treatment Buffers 
Inspect treatment buffers for evidence of erosion, concentrated 
flow, or encroachment by development 

x    

Manage the buffer’s vegetation with the requirements in deed 
restrictions  

x    

Repair any sign of erosion within a buffer x    
Inspect and repair down-slope of all level spreaders and ditch 
turn-outs 

x    

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

x    

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

x    

Mow non-wooded buffers no shorter than six inches no more 
than twice a year 

x x   

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

x  x  

Armor rill erosion areas or divert the erosive flows to on-site 
stable areas 

x  x  

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

x  x  

Ditches, Swales & Open Stormwater Channels 
Remove obstructions, sediments or debris from ditches, swales 
and other open channels 

x x x  

Repair any erosion of ditch lining x x x  
Mow grass swales  x x   
Remove vegetated growth and woody vegetation x x x  
Repair any slumping side slopes x x x  
Repair riprap where underlying filter fabric or gravel is showing 
or if stones have dislodge 

x x x  

Catch Basins 
Remove sediment and debris from the bottom of the basin and 
inlet grates 

x x x  

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

x x x  

Culverts 
Remove accumulated sediments and debris at inlet, outlet  x x x  
Repair any erosion damage at the culvert’s inlet and outlet x x x  
Remove any obstruction to flow x x x  
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Roadways and Parking Surfaces 
Clear and remove accumulated winter sand along roadways x    
Sweep pavement to remove sediment x    
Grade road shoulders and remove excess sand x    
Grade gravel roads and gravel shoulders x    
Clean out sediment within water bars or open –top culverts x    
Ensure that stormwater is not impeded by false ditches of 
sediment in the shoulder 

x    

Filtration and Infiltration Basins 
Clean the basin of debris, sediment and hydrocarbons x x   
Provide for the removal and disposal of accumulated sediments 
within the basin 

x x   

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

x x   

Till, seed and mulch the basin if vegetation is sparse x x   
Repair riprap where underlying filter fabric or gravel is showing 
or where stones have 
dislodged 

x x   
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STORMWATER MANAGEMENT FACILITY 
INSPECTION FORM 

(SEE ATTACHED SHEETS C-3.0 FOR LOCATIONS) 
 

Andrews Subdivision 
Deer Ridge Lane 
Kittery, Maine 

 
Date: __________________________ 
 
Inspector _______________________ Qualifications ___________________ 
 
Current and recent hydrological conditions: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Maintenance and Corrective Actions since last Inspection: 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
VEGETATED SWALE: 

• Is the swale free of debris, litter and/or woody vegetation? ________________________ 
• Condition of vegetation in waterway? _________________________________________ 
• Is vegetation being mowed regularly? _________________________________________ 
• Is there evidence of erosion or scour in or near the swale? _________________________ 
• Is there evidence of sedimentation in swale?  ___________________________________ 
• Comments  ______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 
 

LEVEL SPREADERS: 

• Is there evidence of channelization?  __________________________________________ 
• Is there evidence of excessive sedimentation? ___________________________________ 
• Comments  ______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 

 

PIPE INLET AND OUTLET PROTECTION: 

• Is there evidence of erosion or scour near culvert? _______________________________ 
• Is there evidence of damage at the aprons? _____________________________________ 
• Is there evidence of damage at the plunge pool? _________________________________ 
• Is there evidence of damage at the inlet or outlet? ________________________________ 
• Comments  ______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 
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CATCH BASINS / DROP INLET STRUCTURE: 

Required Maintenance:  Annual Cleaning of Sump:    

• Depth of sediment in CB sumps? _____________________________________________ 
• Are the CB grates free of leaves and debris? ____________________________________ 
• Is water flowing into or through CB? ___Is the outlet water turbid at drain outfalls? ____ 
• Is there evidence of damage to structures or at drain outfalls? ______________________ 
• Comments ______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 

 

GRASS UNDERDRAIN SOIL FILTER: 

• Depth of sediment within basin?  _____________________________________________ 
• Is there evidence of excessive drainage time? ___________________________________ 
• Status of vegetation  _______________________________________________________ 
• Is there evidence of erosion ?  _______________________________________________ 
• Comments  ______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 

 

MDEP “WOODED” BUFFERS: 

• Is there evidence of cutting or disturbance to vegetation?  _________________________ 
• Comments  ______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 

 
Maintenance or Corrective Action Required: 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
____________________________________________________________________________ 
 
To be performed by: _________________________   On or before: _________________  
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