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September 2, 2021 
 
Bart McDonough, Town Planner 
Town of Kittery 
200 Rogers Road 
Kittery, Maine 03904 
 
RE: Town of Kittery, Planning Board Services 
 524 US Route 1, Good To-Go Site Plan and ROW Application 

Tax Map 67, Lot 1; MU Zone 
CMA #591.136 

 
Dear Bart: 
 
CMA Engineers has received the following information for Assignment #136, review of the Good To-Go 
facility site plan and Right of Way application, located at 525 US Route 1, Map 67 Lot 1 in the Mixed-Use 
Zone.   

1) Letter of application, Application forms for Site Plan Review and Right-of-Way Plan Review; 
Letter outlining waiver requests, and related application materials for 524 US Route 1, Good 
To-Go Site Plan and ROW Application, prepared by Altus Engineering, Inc. of Portsmouth NH, 
dated July 22, 2021. 

2) Drawings titled Good To-Go Specialty Food Facility (24 sheets), 524 U.S. Route 1, Kittery Maine 
Assessor’s Parcel 67, Map 1, Plan Issue Date July 22, 2021, by Altus Engineering, Inc of 
Portsmouth, NH. 
 

3) Traffic Impact Study, Proposed Manufacturing Facility, Kittery Maine, prepared by Sewall for 
Altus Engineering dated July 22, 2021. 

4) Drainage Analysis, Site Development for Good To-Go, 524 U.S. Route 1 Tax Map 67, Lot 1, 
Prepared by Altus Engineering, Inc of Portsmouth, NH dated July 22, 2021. 

5) Letters from Kittery Water District and Kittery Sewer Department, both dated July 12, 2021. 
 

We have reviewed the information submitted for conformance with the Kittery Land Use and Development 
Code (LUDC) and general engineering practices and offer the comments below that correspond directly to 
the Town’s Ordinances.  
 
The proposed project includes establishing an approximately 900-foot public Right -of-Way (ROW) and site 
plan supporting a 20,000 square foot manufacturing building on an existing approximately 24-Acre lot. The 
facility would manufacture specialty foods for recreational and outdoor use. There is an existing residence 
on the lot, the driveway of which would be relocated from US Route 1 to the proposed ROW. The project 
is located in the Mixed-Use Zone (MU). A high intensity soils survey has been completed and identified 
wetlands that are outside the area of proposed disturbance, including no wetland buffer impacts. The 
development is proposed to be served by public water from the Kittery Water District, and connection via 
small diameter force main to the existing Kittery Sewer Department sewer on US Route 1.  

CMA ENGINEERS, INC. 
                            CIVIL|ENVIRONMENTAL|STRUCTURAL  

 

35 Bow Street  
Portsmouth, New Hampshire     

 03801-3819 
 

P: 603|431|6196 
www.cmaengineers.com 

 
 

 

http://cmaengineers.com/
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The application describes division of the property into two lots. Proposed Lot 2 contains the proposed 
manufacturing facility. Proposed Lot 1 is to the north and contains the residence and significant additional 
land. The proposed infrastructure would support more intensive development than is now proposed, in 
terms of estimates of traffic, water supply, etc. If a concept or description of potential development 
concepts for lot 1 is available, it would be useful in further understanding the proposal.   
 
16.3 Zoning Regulations 

16.3.2.13  Mixed Use (MU) 
The proposed use is a permitted use, as a light industry, with size 20,000 sf or less. 
 
The project conforms to all zoning standards for MU. 
 
16.8 Design and Performance Standards-Built Environment 

The applicant proposed to construct a roadway (secondary collector street) within a new public ROW. The 
ROW as proposed extends over 800 feet eastward from US Route 1. As a public ROW, it is proposed to 
meet Town standards for acceptance, with several waivers. The ROW would serve proposed Lots 1 and 2, 
including the existing residence.  A short public easement extends between the ROW and Lot 2.  

Article IV. Streets and Pedestrian Ways 

16.8.4.3 Street Classification 

A Secondary Collector Street classification is proposed with a 60-ft width minimum. This standard is in the 
“Public” classifications on Table 1. This classification would accommodate up to 800 ADT. This level of use 
exceeds the traffic generation from the proposed facility and can accommodate additional traffic from 
other potential lots. 

 

16.8.4.7 Dead End Streets 

The ROW as proposed is a dead end, which is allowed for this street classification. The design does not 
include a cul-de-sac. The truck movements into the proposed facility apparently use the public ROW for 
turning into the private property.  A cul-de-sac in the public ROW should be provided, or an explanation of 
why it is no required, with a waiver request. 

 

16.8.4.8 Grades, Intersections and Sight Distances 

Sight distances at Route 1 have been shown to be satisfactory. 

The new driveway to the residence is appropriate and removes it from US Route 1. However, it is within 
about 75 feet of the intersection. An analysis that location, including any “stacking” of exiting vehicles 
including trucks, should be completed to determine if any conflicts would result. 

The design of the intersection should be further developed indicating limits of paving, grades, striping, stop 
bars, and other details. 

Applicant should determine ME DOT jurisdiction. Maine DOT should be consulted, and approval obtained 
if required. whether  

Kittery Public works should be consulted for comments.  
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16.8.4.11 Street Construction Standards 

The proposed street construction meets the requirements. 

 

16.8.4.13 Sidewalks 

The applicant has requested a waiver of sidewalk, because of the nature of the proposed development.  
The cross section of the ROW leaves space to accommodate a future sidewalk. Accordingly, the waiver at 
this time can be considered appropriate. 

 

Conformance with Table 1- Chapter 16.8 Article IV 

The design of the roadway in the ROW meets the standard in Table 1, except 

• Longitudinal Slope. Minor variation. Acceptable. (Waiver requested) 

• Side Slope. Variation supported by expected conditions (ledge) and construction methods. (Waiver 
requested) 

• Cul-de-sac. Requires resolution. No Waiver request yet. 

• Sidewalk (waiver requested). 

• Roadway Curve geometry.  Appropriate requests given site conditions and travel speeds. (Waiver 
requested) 

 

Article VI Water Supply  

The project proposes to use Kittery Water District water.  An 8-inch water main extension is proposed 
within the new ROW off an existing 12-inch main in US Route 1.  The Kittery water district has indicted via 
letter that capacity is available to provide the facility with required water.  
 
Separate domestic and fire protection services are included to the facility in the preliminary design.  A single 
fire hydrant is proposed in the ROW near the entrance to the manufacturing facility. 
 
The water design details provided appear conventional and appropriate.  The Kittery Water District should 
review and provide comment or concurrence with layout, design, and design details, including connection 
to the existing main, services at the facility, and number and location of hydrants.  
 
It is assumed that the applicant desires the KWD to own and operate the proposed water main in the 
proposed public ROW after construction. This should be clarified. 
 
The concepts for other potential uses of the lot(s) may need to be described to assess water design 
including location of hydrants.  
 
Article VII Sewage Disposal  

The applicant proposes construction of a grease trap and duplex sewage pump station serving the facility. 
and a 2-inch low pressure force main that extends westerly in the proposed ROW, and then across portions 
of the lot, into the ME DOT ROW of US Route 1, and then discharges to an existing sanitary manhole in 
Route 1.   
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The provided sewer design details appear conventional and appropriate.  We have the following 
questions/comments: 

• Easement for KSD access for force main outside of proposed ROW should be provided. 
 

• Prior to final approval, a basis of design report should be prepared for the pressure sewer system, 
providing documentation of sizing and design of the system, existing and future flows, nature of 
the sewage including grease/oil removal. 
 

• The Kittery Sewer Department has indicated capacity to accept sewage from the facility.  However, 
the KSD should review the specific design details associated with the facilities, particularly with 
respect to the connection to the KSD sewer in US Route 1. 
 

• Does the proposed system accommodate the development of additional lots?  Would sewage from 
future development be managed by the proposed pump station? Or separate pump station with 
shared force main? Other? Please clarify. 
 

• Does ME DOT require review of the design and construction w/i the DOT ROW? If so, that should 
review should be incorporated. 

 
Article VIII. Surface Drainage 

16.8.8.1 Stormwater Drainage 

The project will require a ME DEP permitting construction of the roadway, site development.  and 
stormwater management treatment devices. That applicant should provide a description of the specific ME 
DEP permitting process, and how it coordinates with local approval. The project, including the ROW and 
site development probably trigger Chapter 500 jurisdiction.   Applicant should describe that process and 
provided to the town application documents when prepared. 

The overall drainage and stormwater management system appears to be prudently conceived and reflected 
in the preliminary design. It was prepared using conventional methodology and the benefit of the HISS 
survey. A combination of best management practices is used to treat stormwater including separate 
grassed underdrained soil filters that receive all the stormwater generated from the proposed ROW and 
the site development.  

The predicted performance meets Kittery’s pre and post development standard. 

The erosion and sediment control plan for during construction is similarly well conceived and protective. 

We offer the following comments/questions: 

• Is the proposed work in the ME DOT ROW reviewed/approved by DOT? 
• Does the discharge from outlet structure #2 need to be spread out via level spreader or other 

means so as not to result in a concentrated discharge to the abutting property? 

 

16.8.8.2 Post-Construction Stormwater Management 

The Stormwater Management Facility O & M Manual is similarly well-conceived and presented.  The 
following questions/comments are presented: 
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• Maintenance is left to Good To-Go c/o Cape House Management.  Does that include both the ROW 
and the manufacturing facility? The ROW is proposed as public. Is maintenance of the pond flowing 
to Outlet Structure #1  included, as well as the pond flowing to outlet structure #2? 
 

• The O&M plan should be reviewed and clarified specifically meet address the compliance 
requirements of the Post-Construction Stormwater Management section, including submitting a 
certification of inspection to the Town Code Enforcement Officer by July 31st. Please clarify. 

 
Article IX.  Parking, Loading and Traffic 

16.8.9.1 

• The parking requirements are met for the manufacturing facility. 
 

• The Traffic Impact Study demonstrates compliance of the intersection with US Route 1 general 
requirements, including peak traffic, ADT, and sight distances. 
 

• The Town Public Works department should review and comment or concur with the intersection 
design. 
 

• Does the ME DOT have jurisdiction/comment over the design issues of the intersection?  Please 
clarify. 
 

• For the trucks entering and leaving the facility:  
 Provide turning motions/templates demonstrating truck movements serving the 

facility.  
 Are backing motions required from the proposed public ROW? Or within the private 

site plan? 

Article XVI.  Lots 

As noted at the beginning of this review letter the ROW and site plan are proposed within a single lot.  The 
applicant generally described future division of the lot, but no subdivision has been proposed.  Lot 
configuration (and uses) are of general interest in the review of the current proposal. 

 

Article XVII.  Utilities 

The water and sewer utilities were addressed previously in this review. 

Overhead electricity is proposed, which is appropriate for the long ROW and expected ledge. 

The facility proposes using bottled propane with tanks on-site. 

 

Article XVIII.  Landscaping 

The site development is relatively remote from surrounding/abutting properties. (Other lots divided within 
the property have not been defined). A landscape plan has been prepared for the site development 
(Woodburn and Company, for Altus).  The landscape plan is appropriate for the development. 
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Article XIXI.  Sprinkler Systems  

The proposed manufacturing building (20,000 sf) is proposed to have a separate fire service (6”). This will 
support a sprinkler system, subject to design by a fire protection specialist. 
 
Article XXIV.  Exterior Lighting  

An exterior lighting plan has bene prepared for the proposed site plan and building. Proposed fixtures 
comply with the standards in the LUDC, and the ground light levels are consistent with appropriate 
limitations. 
 
16.8 Design and Performance Standards-Built Environment 

Article 1 General 

16.9.1.3.  The applicant prepared an appropriate and effective erosion and sedimentation control plan. 
 
16.9.1.4.  The applicant has conducted a high intensity soil survey and designed the project appropriately 
with respect to that information. 
 
Article II. Retention of Open Spaces and Natural or Historic Features 

16.9.2.5.A The site contains a cemetery that is outside the proposed ROW and site plan development. Is it 
necessary or desirable to provide parking for visitors to the cemetery? 

 
Article III. Conservation of Wetlands Including Vernal Pools 

16.9.3.1.  The soils survey on the property has identified wetlands, including a significant vernal pool. Site 
development and disturbance avoids the setbacks associated with the wetlands and verbal pool. No 
development is proposed in protected areas. 
 
Other 
The site should be characterized with respect to protected species, including the New England Cottontail 
(NEC) habitat. Maine Department of Inland Fisheries and Wildlife (MIFW) should be consulted by applicant 
to determine the status of the property. 
 
Should you have any questions, please do not hesitate to call. 
 
Very truly yours, 

CMA ENGINEERS, INC. 
 
 
Jodie Bray Strickland, P.E.  William A. Straub, P.E.      
Senior Project Engineer   Principal 
 
WAS/JBS/kao 
 
cc: Erik Saari, Altus Engineering 

Eric Weinrieb, P.E. Altus Engineering 



   

 

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

July 22, 2021 
 
 
Kittery Planning Board 
200 Rogers Road 
Kittery, Maine 03904 
 
 
Re: Site Plan Review and Right of Way Applications 

Good To-Go  
 524 U.S. Route 1 
 Kittery, Maine 
 
 
Dear Members of the Board, 
 
On behalf of the applicant, C-Coast Properties and Good To-Go c/o Cape House Management, LLC, we 
respectfully submit Site Plan Review and Right of Way applications for property located at 524 U.S. Route 
1.  The property currently hosts a residential dwelling and is primarily wooded except for a few small 
sections of meadow around the existing house.  The applications contemplate the construction of a public 
right of way to access a private site consisting of a 20,000 sf specialty food manufacturing facility.  Good 
To-Go, a Kittery-based company currently located at 484 U.S. Route 1, makes dehydrated foods for hiking, 
camping and other outdoor activity.  With this new facility, they anticipate being able to quadruple 
production to meet explosive demand for their award-winning creations. 
 
If you have any questions or need additional information, please contact us.  Thank you for your time and 
consideration. 
 
 
Sincerely, 
 
ALTUS ENGINEERING, INC. 

   
Erik B. Saari  
Vice President  
 
 
ebs/5116-00-CoverLetter-072221 
 
Enclosures 
 
 



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

APPLICATION: SITE PLAN REVIEW 
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Existing Use: 

 

Project Name:

Proposed Use:

FEE FOR      
SITE PLAN 
REVIEW: 

   $300. 00 PLUS
         THE  GREATER 
                 OF:

$50/USE OF UNIT;  0R      $5.00/100 SQ FT OF GROSS 
FLOOR AREA

Application Fee Paid:

$_______ Date:_______      

ASA Fee Paid: 
(TITLE 3.3 TOWN CODE)  
                           
$_______ Date:_______

$0.50/LINEAR FOOT 
    OF DOCK, SLIP & 

        FLOAT; OR

$20.00/ UNIT INTENDED TO 
        PROVIDE  OVERNIGHT SLEEPING
        ACCOMODATIONS

PROPERTY 
DESCRIPTION 

Parcel 
ID Map Lot

Zone:
Base:
Overlay:
MS4:

_____________
_____________
_____________
____ YES _____ NO

Total Land Area
(Square Feet)

Physical 
Address

PROPERTY 
OWNER’S 
INFORMATION 

Name

Mailing 
Address

Phone

Fax

Email `

APPLICANT’S  
AGENT 
INFORMATION 

Name Name of 
Business 

Phone
Mailing 
AddressFax

Email

REV. 6-2014                                                                               Page 1 of  9 

$1,000
X

X

67  1

MU

X

1,040,714 sf 

(23.89 acres)

524 U.S. Route 1

C-Coast Properties, LLC 

(207) 321-9569 

 

kevinwerikson@gmail.com

8 Banks Rock 

York, Maine  03911

Erik Saari            Altus Engineering, Inc. 

(603) 433-2335 

 

esaari@altus-eng.com

The site currently hosts a single-family residence and some sections of field with the remainder 

of the site being wooded.

Good To-Go 

Specialty Food Facility 

20,000 sf building with associated parking and infrastructure
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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. 

Related Kittery Land Use Code concerning waivers and modifications: 

16.10.8.2.5 Conditions or Waivers. 
Conditions required by the Planning Board at the final plan review phase must have been met before the final plan may 
be given final approval unless so specified in the condition or specifically waived, upon written request by the applicant, 
by formal Planning Board action wherein the character and extent of such waivers which may have been requested are 
such that they may be waived without jeopardy to the public health, safety and general welfare. 

16.7.4.1 Objectives Met. 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. 

I certify that, to the best of my knowledge, the information provided in this application is true and correct and will not deviate from 
the plans submitted without notifying the Kittery Planning Department of any changes. 
Applicant’s 
Signature: 
Date: _________________

Owner’s 
Signature: 
Date: 

______________________________________
_________________

COMPLETED BY OFFICE STAFF 
ASA CHARGE AMOUNT ASA CHARGE AMOUNT

REVIEW SERVICES
LEGAL FEES (TBD) RECORDER $35
ENGINEERS REVIEW (TBD) FACT FINDING (TBD)
ABUTTER NOTICES 3RD PARTY INSPECTIONS (TBD)
POSTAGE $20 OTHER PROFESSIONAL SERVICES $50

LEGAL NOTICES PERSONNEL
ADVERTISING $300 SALARY CHARGES IN EXCESS OF 20 HOURS

SUPPLIES
OFFICE $5

SUB TOTAL SUB TOTAL
TOTAL ASA REVIEW FEES

REV. 6-2014              Page 2 of  9 

See attached LOA 

07/22/2107/22/21

See attached Waiver Request Letter



TOWN OF KITTERY MAINE
TOWN PLANNING DEPARTMENT 

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

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

APPLICATION: RIGHT-OF WAY PLAN REVIEW 
(APPLICABLE FOR A SINGLE LOT) 

FEE FOR REVIEW  $300.00 Amount Paid:       $________________ Date: _______________ 

PROPERTY 
DESCRIPTION 

Parcel 
ID Map Lot 

Zone(S): 
Base 
Overlay 
MS4 

___________________________ 

___________________________ 

____ YES ____ NO 

Total 
Land 
Area 

Physical 
Address 

PROPERTY 
OWNER’S 
INFORMATION 

Name 

Mailing 
Address 

Phone 

Fax 

Email 

APPLICANT’S 
AGENT 
INFORMATION 

Name Name of 
Business 

Phone 
Mailing 
Address Fax 

Email 

D
ES

CR
IP

TI
O

N
 

Existing Conditions: 

Proposed legal and physical changes:  
(Documents for dedication of the ROW, maintenance agreements, riders to deeds, grading, drainage and pavement, etc.)

I certify that, to the best of my knowledge, the information provided in this application is true and correct and will not deviate from 
the Plan submitted without notifying the Kittery Town Planning Department of any changes. 

Applicant’s 
Signature: 
Date: _________________

Owner’s 
Signature: 
Date: 

______________________________________
__________________

67  1
X

MU
1,040,714 sf 

(23.86 acres)

524 U.S. Route 1

C-Coast Properties, LLC

Erik Saari           Altus Engineering, Inc.

(603) 433-2335

esaari@altus-eng.com

8 Banks Rock 

York, Maine  03911

133 Court Street 

Portsmouth, NH  03801

kevinwerikson@gmail.com

(207) 321-9569

The site currently hosts a single-family residence and some sections of field with the remainder 

of the site being wooded.

See attached LOA 

07/22/2107/22/21

The proposal adds a 60'-wide public right of way to access two private sites.  One site is currently for sale while the 

other is included in the accompanying site plan review application.  Said site will include a new 20,000 sf 

building with associated parking and infrastructure.



 

Minimum Submission Requirements 

 15 COPIES OF THE RIGHT OF PLAN – 5 OF WHICH MUST BE 24”X 36” 

PRIOR TO COMMENCEMENT OF THE REVIEW PROCESS, THE 
PLANNING BOARD WILL DECIDE WHETHER SUFFICIENT 
INFORMATION HAS BEEN PROVIDED AND WILL VOTE TO  
DETERMINE COMPLETENESS/ACCEPTANCE. See Section 
16.10.5.2 
 

THE APPLICATN IS RESPONSIBLE TO CLEARLY DESCRIBE THE 
PROJECT. 

 
A) Paper size: 

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

 
B) Scale size:  

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

 
C) 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  

 
D) Survey performed and sealed by licensed surveyor: 

  Identify all existing property/R.O.W. markers 
  Show all proposed boundary monuments (per ordinance) 

 
E) Provide orientation:     

  Arrow showing true north and magnetic declination 
  Graphic scale                    Signature block 

 
F) The right of way plans must include: 

  Size of the parcel minus the area in the R.O.W. 
  Area of R.O.W.                 Length of lot frontage; 
  Zoning and zone boundaries       Front yard setbacks 
  Deed docket and page numbers       Intersecting lot lines 
  Existing topography             Horizontal alignment  
  Vertical profile (existing ground and proposed grades) 
  Sidewalks       Watercourses    forest cover  
  Ledge outcroppings      Proposed areas of blasting 
  Utilities (above and below ground)  
  Above ground utilities (poles) that may be relocated  
  Storm drainage systems and structures  
  Parks          Open space          Conservation easements 
  The location of all natural features or site elements to be 

preserved. 
 

G) Show and locate on the plans the names and addresses of all 
owners of record of contiguous property, including those across 
the street. WITH THE FIRST SUBMITTAL, PROVIDE 2 SETS OF 
MAILING LABLES. 

 
H) Provide sufficient information to identify and locate each interior 

lot line, right of way lines, and street alignments. 
  curve geometry     bearings and distances      widths 

 
I) Show the location and description of all structures, including: 

  existing and proposed signage     
  details of all structures and accesses located within one 

hundred (100) feet of the property line. 
 

J) The detail sheet must show: 
  Structural pavement sections       Erosion control detail 
  Roadway cross sections                Trenching details 
  Sufficient detail(s) to clarify construction 

 

K) The completed application requires the following legal 
documents: 

  Revised deeds for the parcel and the R.O.W. 
  A maintenance agreement for R.O.W. as a rider to the deed. 
  Letters of approval from utility companies and town staff 

 
L) The following supporting documentation: 

  Copy of documents showing owner’s legal interest  
  Copy of any existing or proposed property encumbrances 
  Erosion control plan and sedimentation endorsed by York 

County Soil and Water District 
  A plan for stormwater management prepared by a 

registered professional engineer 
  A copy of the soil survey (specific to this project area) for 

York County  Where the soil survey shows soils with severe 
restrictions for development, a high intensity Class A soil 
survey must be submitted  

 
M)  An estimate of the amount and type of vehicular traffic 

on a daily basis and during peak hours.  Where it is 
anticipated that four hundred (400) vehicle trips per day 
or more, a traffic impact analysis must be conducted in 
accordance with section 16.10.5.2.D.1. 

 
N) Additional Requirements. In its consideration of an 

application/plan, the Board may at any point in during 
the review, require the applicant to submit additional 
materials, studies, analyses, and agreement proposals 
as it may deem necessary for complete understanding 
of the application. Such materials may include those 
listed below. 
  Fiscal Impact Analysis. An analysis of the relationship 

of the revenues to the town from the development 
and the costs of additional publicly funded 
resources; 

  Traffic Impact Study (see Section 16.10.5.2.D.1) 
 

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

SUBMITTALS THE TOWN PLANNER DEEMS SUFFICIENTLY LACKING IN CONTENT WILL NOT BE SCHEDULED FOR PLANNING BOARD REVIEW. 



TOWN OF KITTERY ~ MAINE 
PLANNING OFFICE 

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

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

          APPLICATION:    REQUEST FOR WAIVER 
 

Parcel
ID Map Lot

Zone
Base
Overlay 

_____________
_____________
_____________

Total Land Area 
PROPERTY
DESCRIPTION

Physical 
Address

Name

Phone

Fax

PROPERTY
OWNER’S
INFORMATION

Email

Mailing
Address

Name Name of 
Business

Phone

Fax

APPLICANT’S
AGENT
INFORMATION

Email

Mailing
Address

THIS REVIEW PROCESS REQUIRES APPROVAL FROM BOTH THE TOWN PLANNER AND THE CODE ENFORCEMENT OFFICER

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.
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I certify that, to the best of my knowledge, the information provided in this application is true and correct and will not deviate from
the plans submitted without notifying the Kittery Planning Department of any changes.

Applicant’s
Signature:
Date: _________________

Owner’s
Signature:
Date:

______________________________________
_________________

67  1
MU

1,040,714 sf 
(23.89 ac.)

524 U.S. Route 1

C-Coast Properties, LLC 

(207) 321-9569 

 

kevinwerikson@gmail.com

Erik Saari 

(603) 433-2335 

 

esaari@altus-eng.com

Altus Engineering, Inc. 

133 Court Street 

Portsmouth, NH  03801

8 Banks Rock 

York, Maine  03911

See attached Waiver Request Letter

07/22/21
See attached Letter of Authorization
07/22/21
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133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

July 22, 2021 
 
 
Kittery Planning Board 
200 Rogers Road 
Kittery, Maine 03904 
 
 
Re: Waiver Request 

Good To-Go  
 524 U.S. Route 1 
 Kittery, Maine 
 
 
Dear Members of the Board, 
 
On behalf of the applicant, we respectfully request that the following five provisions of Section 16.8, 
Attachment 1, Table 1 (Design and Construction Standards for Streets and Pedestrian Ways) for Secondary 
Collector streets be waived: 
 

 Sidewalk (not proposed where required) 
 Longitudinal Street Gradient (7.5% proposed where 7% required) 
 Side Slope (2:1 in deep cuts and 1:2 in ledge proposed where 3:1 required) 
 Tangent Between Reverse Curves (0', 50' & 54.42' proposed where 100' required) 
 Min. Centerline Curve Radius (150', 200' & 200' proposed where 300' required) 

 
The property has a number of unique characteristics that make a strict application of the standards 
impractical.  Due to the need for the proposed roadway to be placed away from the abutting Landmark Hill 
driveway, the location of the existing house, the presence of a cemetery and the existing topography, 
adequate space for a roadway fully compliant with the standards is lacking. 
 
The existing slope of the site requires a slightly steeper roadway than permitted.  Even with relief from the 
street gradient requirement, the roadway will still require substantial cutting in some areas.  By maintaining 
a 2:1 slope in these deep cut areas, the overall area of disturbance and tree clearing will be minimized.   In 
addition, initial subsurface investigations indicate the presence of shallow ledge over the majority of the 
site.  We expect that the deepest cut sections will require ledge removal which will leave a stable, near-
vertical rock face that will have little potential for erosion.  Were the exact letter of the standards applied, 
the design would result in significantly deeper cuts and longer side slopes that would require more extensive 
grading activities and ledge removal.   
 
As for horizontal geometry, reduced tangents and centerline radii allow the road to navigate the existing 
obstacles while maintaining an adequate and safe public accessway.  The knock-on effect of this is that the 
roadway design will promote slower vehicular speeds and will in essence become self-regulating in that 
respect.  In addition, shorter tangents and radii will let the project maintain more of the existing buffer to 
the abutting property to the south by allowing the road to turn away from the property line more quickly 
once it passes below the cemetery. 
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Regarding the sidewalk, installing one at this location would not serve any purpose as the proposed use is 
not a retail establishment and will therefore not require pedestrian access.  There is also no sidewalk network 
along this section of Route 1 for any new sidewalk to connect to.  That said, we have designed the road to 
be able to easily accommodate a sidewalk in the future if additional development in the vicinity requires it. 
 
We appreciate your time and consideration and hope that you will conclude that these waivers are justified 
given the nature of the project site.  If you have any questions or need additional information, please contact 
us.  We would be happy to address any concerns you may have. 
 
 
Sincerely, 
 
ALTUS ENGINEERING, INC. 

   
Erik B. Saari  
Vice President  
 
 
ebs/5116-WaiverRequest-072221 
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TOWN OF KITTERY, MAINE 
               SEWER DEPARTMENT 
             200 Rogers Road, Kittery, ME 03904 
Telephone: (207) 439-4646    Fax: (207) 439-2799    

 
 
Good To – Go 
Erik Saari 
584 Route 1, July 12, 2021 
Kittery, ME 03904 
 
RE:Sewer Availability  
 
 
 
 
Erik, 
This letter is to confirm that there is sanitary sewer service available for the Good To-Go project 
Located at 584 Route 1, The sewer system (piping and pumping stations) and the treatment 
facility has the capacity and ability to handle the projected flow increase of 2,400 GPD.  
 
 
 
If you have further questions or concerns please contact me. 
 
 
Sincerely Yours 
 

Recoverable Signature

X Timothy Babkirk
Timothy Babkirk
Superintendent
Signed by: 8d59976c-e219-4963-8b87-4c42e7e470e3  

 
Timothy Babkirk 
Superintendent of Sewer Services 
Town of Kittery 
200 Rogers Rd 
Kittery ME 03904 
1-207-439-4646 
tbabkirk@kitteryme.org 
 

 

 





























1. Design is based on drawings by Altus Engineering, Inc. dated July 22, 2021 and may require adjustment due to actual field conditions. 
2. The contractor shall follow best management practices during construction and shall take all means necessary to stabilize and protect the site 

from erosion. 
3. Erosion Control shall be in place prior to construction. 

4. Erosion Control to consist of Hay Bales and Erosion Control Fabric shall be staked in place between the work and Water bodies, Wetlands and/or 
drainage ways prior to any construction. 

5. The Contractor shall verify layout and grades and inform the Landscape Architect or Client’s Representative of any discrepancies or changes in 
layout and/or grade relationships prior to construction. 

6. It is the contractor’s responsibility to verify drawings provided are to the correct scale prior to any bid, estimate or installation.  A graphic scale bar 
has been provided on each sheet for this purpose.  If it is determined that the scale of the drawing is incorrect, the landscape architect will 
provide a set of drawings at the correct scale, at the request of the contractor. 

7. Trees to Remain within the construction zone shall be protected from damage for the duration of the project by snow fence or other suitable 

means of protection to be approved by Landscape Architect or Client’s Representative.  Snow fence shall be located at the drip line at a minimum 
and shall include any and all surface roots.  Do not fill or mulch on the trunk flare.  Do not disturb roots. In order to protect the integrity of the 
roots, branches, trunk and bark of the tree(s) no vehicles or construction equipment shall drive or park in or on the area within the drip line(s) of 

the tree(s).  Do not store any refuse or construction materials or portalets within the tree protection area. 
8. Location, support, protection, and restoration of all existing utilities and appurtenances shall be the responsibility of the Contractor. 
9. The Contractor shall verify exact location and elevation of all utilities with the respective utility owners prior to construction.  Call DIGSAFE at 1-

888-344-7233. 

10. The Contractor shall procure any required permits prior to construction.  
11. Prior to any landscape construction activities Contractor shall test all existing loam and loam from off-site intended to be used for lawns and plant 

beds using a thorough sampling throughout the supply.  Soil testing shall indicate levels of pH, nitrates, macro and micro nutrients, texture, 
soluble salts, and organic matter. Contractor shall provide Landscape Architect with test results and recommendations from the testing facility 
along with soil amendment plans as necessary for the proposed plantings to thrive.  All loam to be used on site shall be amended as approved by 
the Landscape Architect prior to placement. 

12. Contractor shall notify landscape architect or owner’s representative immediately if at any point during demolition or construction a site condition 

is discovered which may negatively impact the completed project.  This includes, but is not limited to, unforeseen drainage problems, unknown 
subsurface conditions, and discrepancies between the plan and the site.  If a contractor is aware of a potential issue, and does not bring it to the 
attention of the landscape architect or owner’s representative immediately, they may be responsible for the labor and materials associated with 
correcting the problem. 

13. The Contractor shall furnish and plant all plants shown on the drawings and listed thereon.  All plants shall be nursery-grown under climatic 
conditions similar to those in the locality of the project.  Plants shall conform to the botanical names and standards of size, culture, and quality for 

the highest grades and standards as adopted by the American Association of Nurserymen, Inc. in the American Standard of Nursery Stock, 
American Standards Institute, Inc. 230 Southern Building, Washington, D.C. 20005. 

14. A complete list of plants, including a schedule of sizes, quantities, and other requirements is shown on the drawings.  In the event that quantity 
discrepancies or material omissions occur in the plant materials list, the planting plans shall govern. 

15. All plants shall be legibly tagged with proper botanical name. 
16. The Contractor shall guarantee all plants for not less than one year from time of acceptance. 
17. Owner or Owner's Representative will inspect plants upon delivery for conformity to Specification requirements.  Such approval shall not affect 

the right of inspection and rejection during or after the progress of the work.  The Owner reserves the right to inspect and/or select all trees at the 
place of growth and reserves the right to approve a representative sample of each type of shrub, herbaceous perennial, annual, and ground 
cover at the place of growth.  Such sample will serve as a minimum standard for all plants of the same species used in this work. 

18. No substitutions of plants may be made without prior approval of the Owner or the Owner’s Representative for any reason. 

19. All landscaping shall be provided with the following: 
a. Outside hose attachments spaced a maximum of 150 feet apart, and 
b. An underground irrigation system, or 
c. A temporary irrigation system designed for a two-year period of plant establishment. 

20. If an automatic irrigation system is installed, all irrigation valve boxes shall be located within planting bed areas. 
21. The contractor is responsible for all plant material from the time their work commences until final acceptance. This includes but is not limited to 

maintaining all plants in good condition, the security of the plant material once delivered to the site, and watering of plants.  Plants shall be 
appropriately watered prior to, during and after planting.  It is the contractor’s responsibility to provide clean water suitable for plant health from off 
site, should it not be available on site.   

22. All disturbed areas will be dressed with 6” of topsoil and planted as noted on the plans or seeded except plant beds.  Plant beds shall be 
prepared to a depth of 12” with 75% loam and 25% compost. 

23. Trees, ground cover, and shrub beds shall be mulched to a depth of 2" with one-year-old, well-composted, shredded native bark not longer than 
4" in length and ½" in width, free of woodchips and sawdust.  Mulch for ferns and herbaceous perennials shall be no longer than 1" in length.  

Trees in lawn areas shall be mulched in a 5' diameter min. saucer. Color of mulch shall be black. 
24. Drip strip shall extend to 6" beyond roof overhang and shall be edged with 3/16" thick metal edger. 
25. In no case shall mulch touch the stem of a plant nor shall mulch ever be more than 3” thick total (including previously applied mulch) over the root 

ball of any plant. 

26. Secondary lateral branches of deciduous trees overhanging vehicular and pedestrian travel ways shall be pruned up to a height of 6’ to allow 
clear and safe passage of vehicles and pedestrians under tree canopy. Within the sight distance triangles at vehicle intersections the canopies 
shall be raised to 8’ min. 

27. Snow shall be stored a minimum of 5’ from shrubs and trunks of trees. 

28. Landscape Architect is not responsible for the means and methods of the contractor. 
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PROJECT DESCRIPTION 
 
 
Good To-Go, a Kittery-based specialty food company focused on outdoor activities, is proposing 
to develop a commercial lot located at 524 U.S. Route 1 in Kittery, Maine.  The 23.89 acre 
property is identified as Assessor’s Map 47, Lot 201 and is located in the Mixed Use (MU) 
district.  The site is primarily wooded and undeveloped save for an existing residence with 
several outbuildings, a woods road and several side trails. 
 
The proposed project will construct a new public road to access a commercial specialty food 
facility with a 20,000 sf building serviced by municipal water and sewer, a paved parking area 
and new stormwater treatment measures.  These measures will include two grassed underdrained 
soil filters.  Pretreatment will be provided by catch basins with deep sumps and grease hoods. 
 
The stormwater management system proposed for the site will reduce peak flows and treat runoff 
from 100% of the site’s impervious areas and 75.2% of the linear access roadway prior to 
leaving the site.   
 
 
Site Soils 
 
A Class A High Intensity Soils Survey (HISS) was conducted on the site which indicated that the 
soils are generally poor with low rates of infiltration, relatively high water tables and numerous 
areas of shallow ledge.  These soils fall into the following primary classifications:  
 
 BrB – Brayton, Hydrologic Soil Group (HSG) D 

DxB – Dixfield, HSG D 
LTB – Lyman Tunbridge Complex, HSG C 
LTC – Lyman Tunbridge Complex, HSG C 
LTD – Lyman Tunbridge Complex, HSG C 
LTE – Lyman Tunbridge Complex, HSG C 
NiB – Nicholville, HSG D 
ScB – Scantic, HSG D 
WhB – Whately, HSG D 
WmB – Waumbek, HSG D 
WsB – Westbury, HSG D 

 
For the purposes of this analysis, offsite watershed areas beyond the limit of the HISS were 
classified using the USDA’s NRCS Web Soil Survey. 
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Pre-Development (Existing Conditions) 
 
The Pre-Development Watershed Plan (Sheet WS-1) reflects the current conditions of the site 
which include the existing building and parking areas.  The current site can be divided into two 
(2) subcatchments which discharge to the west to a culvert under Route 1 at Point of Analysis 
(POA) #1 (HydroCAD Link 100L) and south to the property boundary at Point of Analysis #2 
(HydroCAD Link 200L). 
 
Post-Development (Proposed Conditions) 
 
The proposed project will construct a new building, drainage system and associated site 
improvements.   
 
As shown on the attached Post-Development Watershed Plan (Sheet WS-2), the site was divided 
into fifteen (15) subcatchment areas in the post-development conditions.  The same points of 
analysis that were used in the Pre-Development model (POA #’s 1 and 2) were used for 
comparison of the Pre- and Post-development conditions.   
 
CALCULATION METHODS 
The drainage study was completed using the USDA SCS TR-20 Method within the HydroCAD 
Stormwater Modeling System.  Reservoir routing was performed with the Dynamic Storage 
Indication method with automated calculation of tailwater conditions.  A Type III 24-hour 
rainfall distribution was utilized in analyzing the data for the 2, 10 and 25 year - 24-hour storm 
events using rainfall data provided by Maine DEP.  Infiltration rates through biofilter media were 
set at 2.41 in/hr with a phase-in depth of 0.01’. 
 
Disclaimer 
 
Altus Engineering, Inc. notes that stormwater modeling is limited in its capacity to precisely 
predict peak rates of runoff and flood elevations.  Results should not be considered to represent 
actual storm events due to the number of variables and assumptions involved in the modeling 
effort.  Surface roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) 
and times of concentration (Tc) are based on subjective field observations and engineering 
judgment using available data.  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) including saturation and frozen ground.  Also, higher water elevations 
than predicted by modeling could occur if drainage channels, closed drain systems or culverts are 
not maintained and/or become blocked by debris before and/or during a storm event as this will 
impact flow capacity of the structures.  Structures should be re-evaluated if future changes occur 
within relevant drainage areas in order to assess any required design modifications. 



 

 
ALTUS ENGINEERING, INC.                        5116 – Good To-Go – Drainage Analysis 
July 22, 2021                                 Page 3 of 3 

Drainage Analysis 
 
A complete summary of the drainage model is included in the appendix of this report.  The 
following table compares pre- and post-development peak rates at the Point of Analysis 
identified on the plans for the 2, 10 and 25-year storm events:  
 

Stormwater Modeling Summary 
Peak Q (cfs) for Type III 24-Hour Storm Events 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
As the above table demonstrates, the proposed peak rates of runoff will be decreased from the 
existing conditions for all analyzed storm events.   
 
 
CONCLUSION 
 
This proposed roadway and site development off U.S Route 1 in Kittery, ME will have minimal 
adverse effect on abutting properties and infrastructure as a result of stormwater runoff or 
siltation.  Post-construction peak rates of runoff from the site will be lower than the existing 
conditions for all analyzed storm events.  The new stormwater management system will also 
provide appropriate treatment to runoff from 100% of the proposed impervious surfaces from the 
site and 75.2% of the access road.  Appropriate steps will be taken to properly mitigate erosion 
and sedimentation through the use of temporary and permanent Best Management Practices for 
sediment and erosion control, including deep sump catch basins with grease hoods and two 
grassed underdrained soil filters designed in accordance with the MDEP Stormwater Best 
Practices Manual. 

 2-Yr Storm  
(3.30 inch) 

10-Yr Storm 
(4.90 inch) 

25-Yr Storm 
(6.20 inch) 

POA #1 (US 1 Culvert)    
  Pre 2.74 5.55 6.75 
  Post 2.26 4.59 6.61 

                   Change -0.48 -0.96 -0.14 
POA #2 (South Property Line)    
Pre 9.33 20.19 29.85 
Post 9.24 19.31 29.79 

Change -0.09 -0.88 -0.06 
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Section 3 
 
Drainage Calculations 
 
Pre-Development 
2-Year, 24-Hour Summary 
10-Year, 24-Hour Complete 
25-Year, 24-Hour Summary 
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Routing Diagram for 5116-Pre-061721
Prepared by Altus Engineering, Inc.,  Printed 7/1/2021

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC
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Type III 24-hr  2-Year Rainfall=3.30"5116-Pre-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=86,228 sf   2.71% Impervious   Runoff Depth>1.28"Subcatchment 1S: West Side
   Flow Length=611'   Tc=7.7 min   CN=77   Runoff=2.74 cfs  0.211 af

Runoff Area=609,713 sf   2.66% Impervious   Runoff Depth>1.09"Subcatchment 2S: East Side
   Flow Length=1,208'   Tc=32.9 min   CN=74   Runoff=9.33 cfs  1.276 af

Avg. Flow Depth=0.45'   Max Vel=8.00 fps   Inflow=2.74 cfs  0.211 afReach 1R: 12" Steel Pipe
12.0"  Round Pipe   n=0.012   L=45.0'   S=0.0291 '/'   Capacity=6.59 cfs   Outflow=2.74 cfs  0.211 af

   Inflow=2.74 cfs  0.211 afLink 100L: POA #1
   Primary=2.74 cfs  0.211 af

   Inflow=9.33 cfs  1.276 afLink 200L: POA #2
   Primary=9.33 cfs  1.276 af

Total Runoff Area = 15.977 ac   Runoff Volume = 1.488 af   Average Runoff Depth = 1.12"
97.34% Pervious = 15.551 ac     2.66% Impervious = 0.426 ac
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Prepared by Altus Engineering, Inc.,  Printed 7/1/2021

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC
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Type III 24-hr  10-Year Rainfall=4.90"5116-Pre-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=86,228 sf   2.71% Impervious   Runoff Depth>2.54"Subcatchment 1S: West Side
   Flow Length=611'   Tc=7.7 min   CN=77   Runoff=5.55 cfs  0.418 af

Runoff Area=609,713 sf   2.66% Impervious   Runoff Depth>2.27"Subcatchment 2S: East Side
   Flow Length=1,208'   Tc=32.9 min   CN=74   Runoff=20.19 cfs  2.645 af

Avg. Flow Depth=0.70'   Max Vel=9.40 fps   Inflow=5.55 cfs  0.418 afReach 1R: 12" Steel Pipe
12.0"  Round Pipe   n=0.012   L=45.0'   S=0.0291 '/'   Capacity=6.59 cfs   Outflow=5.55 cfs  0.418 af

   Inflow=5.55 cfs  0.418 afLink 100L: POA #1
   Primary=5.55 cfs  0.418 af

   Inflow=20.19 cfs  2.645 afLink 200L: POA #2
   Primary=20.19 cfs  2.645 af

Total Runoff Area = 15.977 ac   Runoff Volume = 3.063 af   Average Runoff Depth = 2.30"
97.34% Pervious = 15.551 ac     2.66% Impervious = 0.426 ac



Type III 24-hr  10-Year Rainfall=4.90"5116-Pre-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: West Side

Runoff = 5.55 cfs @ 12.11 hrs,  Volume= 0.418 af,  Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 1,015 98 Impervious Existing Pavement
* 1,318 98 Impervious Existing Building

1,648 96 Gravel surface, HSG D
3,325 96 Gravel surface, HSG C
1,629 87 Dirt roads, HSG C

27,302 80 >75% Grass cover, Good, HSG D
2,700 77 Woods, Good, HSG D

22,240 74 >75% Grass cover, Good, HSG C
25,051 70 Woods, Good, HSG C
86,228 77 Weighted Average
83,895 97.29% Pervious Area

2,333 2.71% Impervious Area

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

3.9 54 0.0579 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.30"

1.5 192 0.0941 2.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 97 0.0336 2.95 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.3 80 0.0750 4.41 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.2 16 0.0060 1.57 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 172 0.0214 2.19 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

7.7 611 Total



Type III 24-hr  10-Year Rainfall=4.90"5116-Pre-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Subcatchment 1S: West Side

Runoff
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=86,228 sf
Runoff Volume=0.418 af
Runoff Depth>2.54"
Flow Length=611'
Tc=7.7 min
CN=77

5.55 cfs



Type III 24-hr  10-Year Rainfall=4.90"5116-Pre-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: East Side

Runoff = 20.19 cfs @ 12.47 hrs,  Volume= 2.645 af,  Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 11,834 98 Impervious Existing Pavement
* 4,369 98 Impervious Existing Building

1,161 89 Dirt roads, HSG D
4,839 87 Dirt roads, HSG C

51,144 80 >75% Grass cover, Good, HSG D
193,586 77 Woods, Good, HSG D

22,432 74 >75% Grass cover, Good, HSG C
320,348 70 Woods, Good, HSG C
609,713 74 Weighted Average
593,510 97.34% Pervious Area

16,203 2.66% Impervious Area

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

8.8 83 0.1231 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

1.4 121 0.0826 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.1 301 0.0199 0.71 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.8 223 0.0090 0.47 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 77 0.0250 0.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 98 0.0816 1.43 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.1 305 0.0393 0.99 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

32.9 1,208 Total
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Subcatchment 2S: East Side
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=609,713 sf
Runoff Volume=2.645 af
Runoff Depth>2.27"
Flow Length=1,208'
Tc=32.9 min
CN=74

20.19 cfs



Type III 24-hr  10-Year Rainfall=4.90"5116-Pre-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Reach 1R: 12" Steel Pipe

Inflow Area = 1.980 ac, 2.71% Impervious,  Inflow Depth > 2.54"    for  10-Year event
Inflow = 5.55 cfs @ 12.11 hrs,  Volume= 0.418 af
Outflow = 5.55 cfs @ 12.11 hrs,  Volume= 0.418 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.40 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.68 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 27 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.59 cfs

12.0"  Round Pipe
n= 0.012
Length= 45.0'   Slope= 0.0291 '/'
Inlet Invert= 76.08',  Outlet Invert= 74.77'

Reach 1R: 12" Steel Pipe
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Summary for Link 100L: POA #1

Inflow Area = 1.980 ac, 2.71% Impervious,  Inflow Depth > 2.54"    for  10-Year event
Inflow = 5.55 cfs @ 12.11 hrs,  Volume= 0.418 af
Primary = 5.55 cfs @ 12.11 hrs,  Volume= 0.418 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 100L: POA #1
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Summary for Link 200L: POA #2

Inflow Area = 13.997 ac, 2.66% Impervious,  Inflow Depth > 2.27"    for  10-Year event
Inflow = 20.19 cfs @ 12.47 hrs,  Volume= 2.645 af
Primary = 20.19 cfs @ 12.47 hrs,  Volume= 2.645 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Link 200L: POA #2
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Time span=0.00-24.00 hrs, dt=0.01 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=86,228 sf   2.71% Impervious   Runoff Depth>3.65"Subcatchment 1S: West Side
   Flow Length=611'   Tc=7.7 min   CN=77   Runoff=7.99 cfs  0.602 af

Runoff Area=609,713 sf   2.66% Impervious   Runoff Depth>3.33"Subcatchment 2S: East Side
   Flow Length=1,208'   Tc=32.9 min   CN=74   Runoff=29.85 cfs  3.885 af

Avg. Flow Depth=1.00'   Max Vel=9.55 fps   Inflow=7.99 cfs  0.602 afReach 1R: 12" Steel Pipe
12.0"  Round Pipe   n=0.012   L=45.0'   S=0.0291 '/'   Capacity=6.59 cfs   Outflow=6.75 cfs  0.602 af

   Inflow=6.75 cfs  0.602 afLink 100L: POA #1
   Primary=6.75 cfs  0.602 af

   Inflow=29.85 cfs  3.885 afLink 200L: POA #2
   Primary=29.85 cfs  3.885 af

Total Runoff Area = 15.977 ac   Runoff Volume = 4.487 af   Average Runoff Depth = 3.37"
97.34% Pervious = 15.551 ac     2.66% Impervious = 0.426 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=51,236 sf   8.13% Impervious   Runoff Depth=1.28"Subcatchment 1S: North Road Entrance, 
   Flow Length=432'   Tc=6.3 min   CN=77   Runoff=1.71 cfs  0.126 af

Runoff Area=279,061 sf   0.00% Impervious   Runoff Depth=1.05"Subcatchment 2S: Remaining Land East 
   Flow Length=1,208'   Tc=32.9 min   CN=73   Runoff=4.01 cfs  0.559 af

Runoff Area=3,377 sf   82.44% Impervious   Runoff Depth=2.74"Subcatchment 10S: South Road Entrance to 
   Flow Length=139'   Tc=6.0 min   CN=95   Runoff=0.24 cfs  0.018 af

Runoff Area=6,211 sf   0.00% Impervious   Runoff Depth=1.48"Subcatchment 11S: South Route 1 Frontage
   Flow Length=166'   Tc=6.0 min   CN=80   Runoff=0.25 cfs  0.018 af

Runoff Area=9,746 sf   23.27% Impervious   Runoff Depth=1.55"Subcatchment 12S: Roadside to CB #4
   Flow Length=282'   Tc=9.6 min   CN=81   Runoff=0.36 cfs  0.029 af

Runoff Area=13,602 sf   16.81% Impervious   Runoff Depth=1.55"Subcatchment 13S: Roadside to GUSF #1
   Flow Length=264'   Tc=6.0 min   CN=81   Runoff=0.56 cfs  0.040 af

Runoff Area=11,105 sf   40.77% Impervious   Runoff Depth=2.00"Subcatchment 20S: Roadside to CB #3-1
   Flow Length=390'   Tc=6.0 min   CN=87   Runoff=0.60 cfs  0.043 af

Runoff Area=40,322 sf   6.67% Impervious   Runoff Depth=1.28"Subcatchment 21S: Woodland and 
   Flow Length=338'   Tc=6.5 min   CN=77   Runoff=1.34 cfs  0.099 af

Runoff Area=53,034 sf   6.79% Impervious   Runoff Depth=1.10"Subcatchment 22S: Woodland and 
   Flow Length=408'   Tc=16.0 min   CN=74   Runoff=1.10 cfs  0.112 af

Runoff Area=8,495 sf   25.20% Impervious   Runoff Depth=1.48"Subcatchment 23S: Roadside To CB #3-4
   Flow Length=150'   Tc=6.0 min   CN=80   Runoff=0.34 cfs  0.024 af

Runoff Area=4,411 sf   100.00% Impervious   Runoff Depth=3.07"Subcatchment 25S: Loading Area to CB #2
   Flow Length=137'   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.026 af

Runoff Area=18,776 sf   85.85% Impervious   Runoff Depth=2.74"Subcatchment 26S: Parking Lot to CB #1-1
   Flow Length=332'   Tc=6.0 min   CN=95   Runoff=1.31 cfs  0.099 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=3.07"Subcatchment 27S: Proposed Roof
   Tc=6.0 min   CN=98   Runoff=1.47 cfs  0.117 af

Runoff Area=90,054 sf   0.00% Impervious   Runoff Depth=1.10"Subcatchment 29S: Open Space to GUSF #2
   Flow Length=457'   Tc=6.0 min   CN=74   Runoff=2.55 cfs  0.190 af

Runoff Area=86,511 sf   18.73% Impervious   Runoff Depth=1.55"Subcatchment 30S: Remaining Land 
   Flow Length=760'   Tc=12.0 min   CN=81   Runoff=2.94 cfs  0.256 af

Avg. Flow Depth=0.40'   Max Vel=7.60 fps   Inflow=2.26 cfs  0.230 afReach 1R: 12" Steel Pipe
12.0"  Round Pipe   n=0.012   L=45.0'   S=0.0291 '/'   Capacity=6.59 cfs   Outflow=2.26 cfs  0.230 af
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Avg. Flow Depth=0.33'   Max Vel=1.96 fps   Inflow=1.94 cfs  0.144 afReach 10R: Roadside Swale
n=0.030   L=98.0'   S=0.0104 '/'   Capacity=17.99 cfs   Outflow=1.93 cfs  0.144 af

Avg. Flow Depth=0.08'   Max Vel=1.72 fps   Inflow=0.29 cfs  0.069 afReach 13R: Swale
n=0.030   L=41.0'   S=0.0395 '/'   Capacity=28.58 cfs   Outflow=0.29 cfs  0.069 af

Avg. Flow Depth=0.47'   Max Vel=6.80 fps   Inflow=3.27 cfs  0.304 afReach 25R: 18" CPP
18.0"  Round Pipe   n=0.012   L=83.0'   S=0.0175 '/'   Capacity=15.04 cfs   Outflow=3.27 cfs  0.304 af

Avg. Flow Depth=0.43'   Max Vel=4.57 fps   Inflow=1.47 cfs  0.117 afReach 27R: 12" Roof Leader
12.0"  Round Pipe   n=0.012   L=300.0'   S=0.0100 '/'   Capacity=3.86 cfs   Outflow=1.45 cfs  0.117 af

Avg. Flow Depth=0.21'   Max Vel=2.82 fps   Inflow=1.45 cfs  0.117 afReach 28R: Riprap Swale
n=0.069   L=108.0'   S=0.1759 '/'   Capacity=26.22 cfs   Outflow=1.45 cfs  0.117 af

Peak Elev=78.48'  Storage=12 cf   Inflow=1.71 cfs  0.126 afPond 1P: CB #5-2
12.0"  Round Culvert  n=0.012  L=52.0'  S=0.0050 '/'   Outflow=1.71 cfs  0.126 af

Peak Elev=78.13'  Storage=12 cf   Inflow=1.94 cfs  0.144 afPond 10P: CB #5-1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=1.94 cfs  0.144 af

Peak Elev=82.47'  Storage=16 cf   Inflow=0.36 cfs  0.029 afPond 12P: CB #4
12.0"  Round Culvert  n=0.120  L=50.0'  S=0.0050 '/'   Outflow=0.35 cfs  0.029 af

Peak Elev=82.34'  Storage=1,664 cf   Inflow=0.88 cfs  0.069 afPond 13P: GUSF #1
   Outflow=0.29 cfs  0.069 af

Peak Elev=76.93'  Storage=7 cf   Inflow=0.60 cfs  0.043 afPond 20P: CB #3-1
15.0"  Round Culvert  n=0.012  L=8.0'  S=0.0100 '/'   Outflow=0.59 cfs  0.043 af

Peak Elev=84.26'  Storage=8 cf   Inflow=1.34 cfs  0.099 afPond 21P: CB #3-2
12.0"  Round Culvert  n=0.012  L=142.0'  S=0.0500 '/'   Outflow=1.34 cfs  0.099 af

Peak Elev=79.54'  Storage=7 cf   Inflow=1.10 cfs  0.112 afPond 22P: CB #3-3
12.0"  Round Culvert  n=0.012  L=68.0'  S=0.0360 '/'   Outflow=1.10 cfs  0.112 af

Peak Elev=77.29'  Storage=4 cf   Inflow=0.34 cfs  0.024 afPond 23P: CB #3-4
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0100 '/'   Outflow=0.33 cfs  0.024 af

Peak Elev=76.86'  Storage=16 cf   Inflow=2.96 cfs  0.278 afPond 24P: DMH #3
18.0"  Round Culvert  n=0.012  L=177.0'  S=0.0175 '/'   Outflow=2.96 cfs  0.278 af

Peak Elev=73.84'  Storage=4 cf   Inflow=0.32 cfs  0.026 afPond 25P: CB #2
12.0"  Round Culvert  n=0.012  L=36.0'  S=0.0100 '/'   Outflow=0.32 cfs  0.026 af

Peak Elev=72.81'  Storage=9 cf   Inflow=1.31 cfs  0.099 afPond 26P: CB #1-1
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0100 '/'   Outflow=1.31 cfs  0.099 af

Peak Elev=72.47'  Storage=14 cf   Inflow=4.53 cfs  0.402 afPond 27P: DMH #1
18.0"  Round Culvert  n=0.012  L=50.0'  S=0.0100 '/'   Outflow=4.53 cfs  0.402 af

Peak Elev=57.96'  Storage=17,547 cf   Inflow=8.52 cfs  0.710 afPond 29P: GUSF #2
   Outflow=3.81 cfs  0.667 af
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   Inflow=2.26 cfs  0.230 afLink 100L: POA #1
   Primary=2.26 cfs  0.230 af

   Inflow=9.24 cfs  1.482 afLink 200L: POA #2
   Primary=9.24 cfs  1.482 af

Total Runoff Area = 15.977 ac   Runoff Volume = 1.755 af   Average Runoff Depth = 1.32"
88.33% Pervious = 14.113 ac     11.67% Impervious = 1.864 ac
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=51,236 sf   8.13% Impervious   Runoff Depth=2.54"Subcatchment 1S: North Road Entrance, 
   Flow Length=432'   Tc=6.3 min   CN=77   Runoff=3.47 cfs  0.249 af

Runoff Area=279,061 sf   0.00% Impervious   Runoff Depth=2.20"Subcatchment 2S: Remaining Land East 
   Flow Length=1,208'   Tc=32.9 min   CN=73   Runoff=8.88 cfs  1.176 af

Runoff Area=3,377 sf   82.44% Impervious   Runoff Depth=4.32"Subcatchment 10S: South Road Entrance to 
   Flow Length=139'   Tc=6.0 min   CN=95   Runoff=0.36 cfs  0.028 af

Runoff Area=6,211 sf   0.00% Impervious   Runoff Depth=2.81"Subcatchment 11S: South Route 1 Frontage
   Flow Length=166'   Tc=6.0 min   CN=80   Runoff=0.47 cfs  0.033 af

Runoff Area=9,746 sf   23.27% Impervious   Runoff Depth=2.90"Subcatchment 12S: Roadside to CB #4
   Flow Length=282'   Tc=9.6 min   CN=81   Runoff=0.67 cfs  0.054 af

Runoff Area=13,602 sf   16.81% Impervious   Runoff Depth=2.90"Subcatchment 13S: Roadside to GUSF #1
   Flow Length=264'   Tc=6.0 min   CN=81   Runoff=1.06 cfs  0.075 af

Runoff Area=11,105 sf   40.77% Impervious   Runoff Depth=3.47"Subcatchment 20S: Roadside to CB #3-1
   Flow Length=390'   Tc=6.0 min   CN=87   Runoff=1.02 cfs  0.074 af

Runoff Area=40,322 sf   6.67% Impervious   Runoff Depth=2.54"Subcatchment 21S: Woodland and 
   Flow Length=338'   Tc=6.5 min   CN=77   Runoff=2.71 cfs  0.196 af

Runoff Area=53,034 sf   6.79% Impervious   Runoff Depth=2.28"Subcatchment 22S: Woodland and 
   Flow Length=408'   Tc=16.0 min   CN=74   Runoff=2.39 cfs  0.232 af

Runoff Area=8,495 sf   25.20% Impervious   Runoff Depth=2.81"Subcatchment 23S: Roadside To CB #3-4
   Flow Length=150'   Tc=6.0 min   CN=80   Runoff=0.64 cfs  0.046 af

Runoff Area=4,411 sf   100.00% Impervious   Runoff Depth=4.66"Subcatchment 25S: Loading Area to CB #2
   Flow Length=137'   Tc=6.0 min   CN=98   Runoff=0.49 cfs  0.039 af

Runoff Area=18,776 sf   85.85% Impervious   Runoff Depth=4.32"Subcatchment 26S: Parking Lot to CB #1-1
   Flow Length=332'   Tc=6.0 min   CN=95   Runoff=2.01 cfs  0.155 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=4.66"Subcatchment 27S: Proposed Roof
   Tc=6.0 min   CN=98   Runoff=2.20 cfs  0.178 af

Runoff Area=90,054 sf   0.00% Impervious   Runoff Depth=2.28"Subcatchment 29S: Open Space to GUSF #2
   Flow Length=457'   Tc=6.0 min   CN=74   Runoff=5.51 cfs  0.394 af

Runoff Area=86,511 sf   18.73% Impervious   Runoff Depth=2.90"Subcatchment 30S: Remaining Land 
   Flow Length=760'   Tc=12.0 min   CN=81   Runoff=5.54 cfs  0.479 af

Avg. Flow Depth=0.62'   Max Vel=9.07 fps   Inflow=4.59 cfs  0.439 afReach 1R: 12" Steel Pipe
12.0"  Round Pipe   n=0.012   L=45.0'   S=0.0291 '/'   Capacity=6.59 cfs   Outflow=4.59 cfs  0.439 af
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Avg. Flow Depth=0.47'   Max Vel=2.37 fps   Inflow=3.78 cfs  0.277 afReach 10R: Roadside Swale
n=0.030   L=98.0'   S=0.0104 '/'   Capacity=17.99 cfs   Outflow=3.76 cfs  0.277 af

Avg. Flow Depth=0.12'   Max Vel=2.26 fps   Inflow=0.63 cfs  0.129 afReach 13R: Swale
n=0.030   L=41.0'   S=0.0395 '/'   Capacity=28.58 cfs   Outflow=0.63 cfs  0.129 af

Avg. Flow Depth=0.69'   Max Vel=8.18 fps   Inflow=6.43 cfs  0.586 afReach 25R: 18" CPP
18.0"  Round Pipe   n=0.012   L=83.0'   S=0.0175 '/'   Capacity=15.04 cfs   Outflow=6.43 cfs  0.586 af

Avg. Flow Depth=0.54'   Max Vel=5.06 fps   Inflow=2.20 cfs  0.178 afReach 27R: 12" Roof Leader
12.0"  Round Pipe   n=0.012   L=300.0'   S=0.0100 '/'   Capacity=3.86 cfs   Outflow=2.17 cfs  0.178 af

Avg. Flow Depth=0.27'   Max Vel=3.21 fps   Inflow=2.17 cfs  0.178 afReach 28R: Riprap Swale
n=0.069   L=108.0'   S=0.1759 '/'   Capacity=26.22 cfs   Outflow=2.17 cfs  0.178 af

Peak Elev=79.68'  Storage=26 cf   Inflow=3.47 cfs  0.249 afPond 1P: CB #5-2
12.0"  Round Culvert  n=0.012  L=52.0'  S=0.0050 '/'   Outflow=3.43 cfs  0.249 af

Peak Elev=78.83'  Storage=20 cf   Inflow=3.77 cfs  0.277 afPond 10P: CB #5-1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=3.78 cfs  0.277 af

Peak Elev=84.16'  Storage=38 cf   Inflow=0.67 cfs  0.054 afPond 12P: CB #4
12.0"  Round Culvert  n=0.120  L=50.0'  S=0.0050 '/'   Outflow=0.65 cfs  0.054 af

Peak Elev=82.99'  Storage=2,543 cf   Inflow=1.63 cfs  0.129 afPond 13P: GUSF #1
   Outflow=0.63 cfs  0.129 af

Peak Elev=77.34'  Storage=12 cf   Inflow=1.02 cfs  0.074 afPond 20P: CB #3-1
15.0"  Round Culvert  n=0.012  L=8.0'  S=0.0100 '/'   Outflow=1.01 cfs  0.074 af

Peak Elev=84.66'  Storage=13 cf   Inflow=2.71 cfs  0.196 afPond 21P: CB #3-2
12.0"  Round Culvert  n=0.012  L=142.0'  S=0.0500 '/'   Outflow=2.71 cfs  0.196 af

Peak Elev=79.89'  Storage=12 cf   Inflow=2.39 cfs  0.232 afPond 22P: CB #3-3
12.0"  Round Culvert  n=0.012  L=68.0'  S=0.0360 '/'   Outflow=2.39 cfs  0.232 af

Peak Elev=77.52'  Storage=7 cf   Inflow=0.64 cfs  0.046 afPond 23P: CB #3-4
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0100 '/'   Outflow=0.64 cfs  0.046 af

Peak Elev=77.30'  Storage=25 cf   Inflow=5.97 cfs  0.547 afPond 24P: DMH #3
18.0"  Round Culvert  n=0.012  L=177.0'  S=0.0175 '/'   Outflow=5.97 cfs  0.547 af

Peak Elev=73.94'  Storage=5 cf   Inflow=0.49 cfs  0.039 afPond 25P: CB #2
12.0"  Round Culvert  n=0.012  L=36.0'  S=0.0100 '/'   Outflow=0.48 cfs  0.039 af

Peak Elev=73.37'  Storage=16 cf   Inflow=2.01 cfs  0.155 afPond 26P: CB #1-1
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0100 '/'   Outflow=1.98 cfs  0.155 af

Peak Elev=73.12'  Storage=22 cf   Inflow=8.36 cfs  0.742 afPond 27P: DMH #1
18.0"  Round Culvert  n=0.012  L=50.0'  S=0.0100 '/'   Outflow=8.36 cfs  0.742 af

Peak Elev=58.66'  Storage=24,031 cf   Inflow=16.00 cfs  1.314 afPond 29P: GUSF #2
   Outflow=7.85 cfs  1.270 af
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   Inflow=4.59 cfs  0.439 afLink 100L: POA #1
   Primary=4.59 cfs  0.439 af

   Inflow=19.31 cfs  2.926 afLink 200L: POA #2
   Primary=19.31 cfs  2.926 af

Total Runoff Area = 15.977 ac   Runoff Volume = 3.408 af   Average Runoff Depth = 2.56"
88.33% Pervious = 14.113 ac     11.67% Impervious = 1.864 ac
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Summary for Subcatchment 1S: North Road Entrance, House and Yard to CB #5-2

Runoff = 3.47 cfs @ 12.09 hrs,  Volume= 0.249 af,  Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 741 98 Impervious Existing Pavement
* 1,318 98 Impervious Existing Building
* 2,105 98 Impervious Proposed Pavement

333 96 Gravel surface, HSG D
3,755 96 Gravel surface, HSG C
1,629 87 Dirt roads, HSG C
7,139 80 >75% Grass cover, Good, HSG D

818 77 Woods, Good, HSG D
14,145 74 >75% Grass cover, Good, HSG C
19,253 70 Woods, Good, HSG C
51,236 77 Weighted Average
47,072 91.87% Pervious Area

4,164 8.13% Impervious Area

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

3.9 54 0.0579 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.30"

1.5 192 0.0941 2.15 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.5 97 0.0336 2.95 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.3 80 0.0750 4.41 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.1 9 0.0075 1.76 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

6.3 432 Total
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Subcatchment 1S: North Road Entrance, House and Yard to CB #5-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=51,236 sf

Runoff Volume=0.249 af
Runoff Depth=2.54"

Flow Length=432'
Tc=6.3 min

CN=77

3.47 cfs
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Summary for Subcatchment 2S: Remaining Land East Side

Runoff = 8.88 cfs @ 12.47 hrs,  Volume= 1.176 af,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
1,161 89 Dirt roads, HSG D
2,559 87 Dirt roads, HSG C
2,459 80 >75% Grass cover, Good, HSG D

93,993 77 Woods, Good, HSG D
3,899 74 >75% Grass cover, Good, HSG C

174,990 70 Woods, Good, HSG C
279,061 73 Weighted Average
279,061 100.00% Pervious Area

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

8.8 83 0.1231 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

1.4 121 0.0826 1.44 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.1 301 0.0199 0.71 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

7.8 223 0.0090 0.47 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.6 77 0.0250 0.79 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 98 0.0816 1.43 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.1 305 0.0393 0.99 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

32.9 1,208 Total
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Subcatchment 2S: Remaining Land East Side

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"

Runoff Area=279,061 sf
Runoff Volume=1.176 af

Runoff Depth=2.20"
Flow Length=1,208'

Tc=32.9 min
CN=73

8.88 cfs
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Summary for Subcatchment 10S: South Road Entrance to CB #5-1

Runoff = 0.36 cfs @ 12.08 hrs,  Volume= 0.028 af,  Depth= 4.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 129 98 Impervious Existing Pavement
* 2,655 98 Impervious Proposed Pavement

593 80 >75% Grass cover, Good, HSG D
3,377 95 Weighted Average

593 17.56% Pervious Area
2,784 82.44% Impervious Area

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

0.4 50 0.0801 2.12 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.1 34 0.0783 5.68 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 37 0.0543 4.73 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 18 0.0444 4.28 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 139 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 10S: South Road Entrance to CB #5-1
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=3,377 sf

Runoff Volume=0.028 af
Runoff Depth=4.32"

Flow Length=139'
Tc=6.0 min

CN=95

0.36 cfs
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Summary for Subcatchment 11S: South Route 1 Frontage

Runoff = 0.47 cfs @ 12.09 hrs,  Volume= 0.033 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
5,206 80 >75% Grass cover, Good, HSG D
1,005 77 Woods, Good, HSG D
6,211 80 Weighted Average
6,211 100.00% Pervious Area

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

3.4 50 0.0660 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.30"

0.6 98 0.1326 2.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 18 0.0142 1.79 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

4.2 166 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 11S: South Route 1 Frontage

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.52
0.5

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=6,211 sf

Runoff Volume=0.033 af
Runoff Depth=2.81"

Flow Length=166'
Tc=6.0 min

CN=80

0.47 cfs
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Summary for Subcatchment 12S: Roadside to CB #4

Runoff = 0.67 cfs @ 12.13 hrs,  Volume= 0.054 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 2,268 98 Impervious Proposed Pavement

1,740 80 >75% Grass cover, Good, HSG D
1,668 77 Woods, Good, HSG D
3,711 74 >75% Grass cover, Good, HSG C

359 70 Woods, Good, HSG C
9,746 81 Weighted Average
7,478 76.73% Pervious Area
2,268 23.27% Impervious Area

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

7.9 41 0.0399 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.30"

0.9 61 0.0492 1.11 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 37 0.0849 2.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 11 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 132 0.0614 5.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.6 282 Total
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Subcatchment 12S: Roadside to CB #4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=9,746 sf

Runoff Volume=0.054 af
Runoff Depth=2.90"

Flow Length=282'
Tc=9.6 min

CN=81

0.67 cfs
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Summary for Subcatchment 13S: Roadside to GUSF #1

Runoff = 1.06 cfs @ 12.09 hrs,  Volume= 0.075 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 2,286 98 Impervious Proposed Pavement

7,996 80 >75% Grass cover, Good, HSG D
33 77 Woods, Good, HSG D

2,443 74 >75% Grass cover, Good, HSG C
844 70 Woods, Good, HSG C

13,602 81 Weighted Average
11,316 83.19% Pervious Area

2,286 16.81% Impervious Area

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

0.2 12 0.0200 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.0 8 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 63 0.0159 1.89 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 57 0.0351 2.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.4 82 0.0610 3.70 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 42 0.0952 4.63 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.7 264 Total,  Increased to minimum Tc = 6.0 min



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Subcatchment 13S: Roadside to GUSF #1

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=13,602 sf

Runoff Volume=0.075 af
Runoff Depth=2.90"

Flow Length=264'
Tc=6.0 min

CN=81

1.06 cfs
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Summary for Subcatchment 20S: Roadside to CB #3-1

Runoff = 1.02 cfs @ 12.09 hrs,  Volume= 0.074 af,  Depth= 3.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 4,527 98 Impervious Proposed Pavement

6,371 80 >75% Grass cover, Good, HSG D
207 74 >75% Grass cover, Good, HSG C

11,105 87 Weighted Average
6,578 59.23% Pervious Area
4,527 40.77% Impervious Area

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

0.2 12 0.0200 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.0 8 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 63 0.0159 1.89 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.5 257 0.0350 2.81 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 50 0.0650 3.82 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.5 390 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 20S: Roadside to CB #3-1

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=11,105 sf

Runoff Volume=0.074 af
Runoff Depth=3.47"

Flow Length=390'
Tc=6.0 min

CN=87

1.02 cfs
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Summary for Subcatchment 21S: Woodland and Roadside to CB #3-2

Runoff = 2.71 cfs @ 12.10 hrs,  Volume= 0.196 af,  Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 2,690 98 Impervious Proposed Pavement

304 87 Dirt roads, HSG C
14,485 80 >75% Grass cover, Good, HSG D

873 77 Woods, Good, HSG D
15,967 74 >75% Grass cover, Good, HSG C

6,003 70 Woods, Good, HSG C
40,322 77 Weighted Average
37,632 93.33% Pervious Area

2,690 6.67% Impervious Area

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

3.9 50 0.0493 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.30"

2.1 180 0.0402 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 11 0.0402 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 97 0.0341 3.75 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

6.5 338 Total
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Subcatchment 21S: Woodland and Roadside to CB #3-2

Runoff
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=40,322 sf

Runoff Volume=0.196 af
Runoff Depth=2.54"

Flow Length=338'
Tc=6.5 min

CN=77

2.71 cfs
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Summary for Subcatchment 22S: Woodland and Roadside to CB #3-3

Runoff = 2.39 cfs @ 12.22 hrs,  Volume= 0.232 af,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 3,603 98 Impervious Proposed Pavement

1,976 87 Dirt roads, HSG C
3,978 80 >75% Grass cover, Good, HSG D

442 77 Woods, Good, HSG D
8,850 74 >75% Grass cover, Good, HSG C

34,185 70 Woods, Good, HSG C
53,034 74 Weighted Average
49,431 93.21% Pervious Area

3,603 6.79% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 50 0.0191 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.30"
1.9 185 0.1017 1.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.4 52 0.0769 1.94 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.7 44 0.0471 1.09 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.1 8 0.0350 1.31 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.5 69 0.0140 2.40 Shallow Concentrated Flow, 

Paved   Kv= 20.3 fps
16.0 408 Total
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Subcatchment 22S: Woodland and Roadside to CB #3-3
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=53,034 sf

Runoff Volume=0.232 af
Runoff Depth=2.28"

Flow Length=408'
Tc=16.0 min

CN=74

2.39 cfs
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Summary for Subcatchment 23S: Roadside To CB #3-4

Runoff = 0.64 cfs @ 12.09 hrs,  Volume= 0.046 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 2,141 98 Impervoius Proposed Pavement

224 80 >75% Grass cover, Good, HSG D
6,130 74 >75% Grass cover, Good, HSG C
8,495 80 Weighted Average
6,354 74.80% Pervious Area
2,141 25.20% Impervious Area

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

0.2 14 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.0 4 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 5 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 127 0.0222 2.23 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.1 150 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 23S: Roadside To CB #3-4
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=8,495 sf

Runoff Volume=0.046 af
Runoff Depth=2.81"

Flow Length=150'
Tc=6.0 min

CN=80

0.64 cfs
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Summary for Subcatchment 25S: Loading Area to CB #2

Runoff = 0.49 cfs @ 12.08 hrs,  Volume= 0.039 af,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 4,411 98 Impervious Proposed Pavement

4,411 100.00% Impervious Area

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

0.5 44 0.0316 1.42 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.1 24 0.0238 3.13 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 60 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 9 0.0040 1.28 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 137 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 25S: Loading Area to CB #2

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=4,411 sf

Runoff Volume=0.039 af
Runoff Depth=4.66"

Flow Length=137'
Tc=6.0 min

CN=98

0.49 cfs
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Summary for Subcatchment 26S: Parking Lot to CB #1-1

Runoff = 2.01 cfs @ 12.08 hrs,  Volume= 0.155 af,  Depth= 4.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 16,120 98 Impervious Proposed Pavement

2,295 80 >75% Grass cover, Good, HSG D
361 74 >75% Grass cover, Good, HSG C

18,776 95 Weighted Average
2,656 14.15% Pervious Area

16,120 85.85% Impervious Area

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

0.5 50 0.0444 1.67 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.30"

0.2 48 0.0334 3.71 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 234 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.1 332 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 26S: Parking Lot to CB #1-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=18,776 sf

Runoff Volume=0.155 af
Runoff Depth=4.32"

Flow Length=332'
Tc=6.0 min

CN=95

2.01 cfs
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Summary for Subcatchment 27S: Proposed Roof

Runoff = 2.20 cfs @ 12.08 hrs,  Volume= 0.178 af,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 20,000 98 Impervious Proposed Roof

20,000 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 27S: Proposed Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=20,000 sf

Runoff Volume=0.178 af
Runoff Depth=4.66"

Tc=6.0 min
CN=98

2.20 cfs
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Summary for Subcatchment 29S: Open Space to GUSF #2

Runoff = 5.51 cfs @ 12.09 hrs,  Volume= 0.394 af,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
13,841 80 >75% Grass cover, Good, HSG D
18,593 77 Woods, Good, HSG D
31,340 74 >75% Grass cover, Good, HSG C
26,280 70 Woods, Good, HSG C
90,054 74 Weighted Average
90,054 100.00% Pervious Area

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

1.5 16 0.0582 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.30"

3.5 319 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.1 27 0.1290 5.44 13.61 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 0.5 '/'  Top.W=3.00'
n= 0.069  Riprap, 6-inch

0.1 48 0.2800 8.02 20.05 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 0.5 '/'  Top.W=3.00'
n= 0.069  Riprap, 6-inch

0.2 47 0.0950 4.67 11.68 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 0.5 '/'  Top.W=3.00'
n= 0.069  Riprap, 6-inch

5.4 457 Total,  Increased to minimum Tc = 6.0 min
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Subcatchment 29S: Open Space to GUSF #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=90,054 sf

Runoff Volume=0.394 af
Runoff Depth=2.28"

Flow Length=457'
Tc=6.0 min

CN=74

5.51 cfs
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Summary for Subcatchment 30S: Remaining Land Southwest Side

Runoff = 5.54 cfs @ 12.17 hrs,  Volume= 0.479 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=4.90"

Area (sf) CN Description
* 11,834 98 Impervious Existing Pavement
* 4,369 98 Impervious Existing Roof

27,369 80 >75% Grass cover, Good, HSG D
35,628 77 Woods, Good, HSG D

1,815 74 >75% Grass cover, Good, HSG C
5,496 70 Woods, Good, HSG C

86,511 81 Weighted Average
70,308 81.27% Pervious Area
16,203 18.73% Impervious Area

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

3.8 31 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.30"

0.1 15 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 74 0.0203 1.00 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.8 209 0.0335 0.92 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.4 207 0.0290 2.55 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 75 0.0933 4.58 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

1.4 149 0.1208 1.74 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

12.0 760 Total
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Subcatchment 30S: Remaining Land Southwest Side

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=86,511 sf

Runoff Volume=0.479 af
Runoff Depth=2.90"

Flow Length=760'
Tc=12.0 min

CN=81

5.54 cfs
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Summary for Reach 1R: 12" Steel Pipe

Inflow Area = 1.932 ac, 13.66% Impervious,  Inflow Depth = 2.73"    for  10-Year event
Inflow = 4.59 cfs @ 12.11 hrs,  Volume= 0.439 af
Outflow = 4.59 cfs @ 12.11 hrs,  Volume= 0.439 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.07 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.07 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 23 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.59 cfs

12.0"  Round Pipe
n= 0.012
Length= 45.0'   Slope= 0.0291 '/'
Inlet Invert= 76.08',  Outlet Invert= 74.77'

Reach 1R: 12" Steel Pipe

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.932 ac
Avg. Flow Depth=0.62'

Max Vel=9.07 fps
12.0"

Round Pipe
n=0.012
L=45.0'

S=0.0291 '/'
Capacity=6.59 cfs

4.59 cfs
4.59 cfs
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Summary for Reach 10R: Roadside Swale

Inflow Area = 1.254 ac, 12.72% Impervious,  Inflow Depth = 2.65"    for  10-Year event
Inflow = 3.78 cfs @ 12.09 hrs,  Volume= 0.277 af
Outflow = 3.76 cfs @ 12.11 hrs,  Volume= 0.277 af,  Atten= 0%,  Lag= 1.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.37 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.63 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 156 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 1.00'  Flow Area= 5.0 sf,  Capacity= 17.99 cfs

2.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 8.00'
Length= 98.0'   Slope= 0.0104 '/'
Inlet Invert= 77.10',  Outlet Invert= 76.08'

‡

Reach 10R: Roadside Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.254 ac
Avg. Flow Depth=0.47'

Max Vel=2.37 fps
n=0.030
L=98.0'

S=0.0104 '/'
Capacity=17.99 cfs

3.78 cfs
3.76 cfs
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Summary for Reach 13R: Swale

Inflow Area = 0.536 ac, 19.50% Impervious,  Inflow Depth > 2.89"    for  10-Year event
Inflow = 0.63 cfs @ 12.41 hrs,  Volume= 0.129 af
Outflow = 0.63 cfs @ 12.42 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.26 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 12 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 28.58 cfs

2.00'  x  1.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 2.0 '/'   Top Width= 6.00'
Length= 41.0'   Slope= 0.0395 '/'
Inlet Invert= 77.70',  Outlet Invert= 76.08'

Reach 13R: Swale

Inflow
Outflow

Hydrograph
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Inflow Area=0.536 ac
Avg. Flow Depth=0.12'

Max Vel=2.26 fps
n=0.030
L=41.0'

S=0.0395 '/'
Capacity=28.58 cfs

0.63 cfs
0.63 cfs
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Summary for Reach 25R: 18" CPP

Inflow Area = 2.694 ac, 14.80% Impervious,  Inflow Depth = 2.61"    for  10-Year event
Inflow = 6.43 cfs @ 12.11 hrs,  Volume= 0.586 af
Outflow = 6.43 cfs @ 12.11 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.18 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.49 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 65 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 15.04 cfs

18.0"  Round Pipe
n= 0.012
Length= 83.0'   Slope= 0.0175 '/'
Inlet Invert= 72.95',  Outlet Invert= 71.50'

Reach 25R: 18" CPP

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.694 ac
Avg. Flow Depth=0.69'

Max Vel=8.18 fps
18.0"

Round Pipe
n=0.012
L=83.0'

S=0.0175 '/'
Capacity=15.04 cfs

6.43 cfs
6.43 cfs
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Summary for Reach 27R: 12" Roof Leader

Inflow Area = 0.459 ac,100.00% Impervious,  Inflow Depth = 4.66"    for  10-Year event
Inflow = 2.20 cfs @ 12.08 hrs,  Volume= 0.178 af
Outflow = 2.17 cfs @ 12.10 hrs,  Volume= 0.178 af,  Atten= 1%,  Lag= 0.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.06 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 1.70 fps,  Avg. Travel Time= 2.9 min

Peak Storage= 129 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.86 cfs

12.0"  Round Pipe
n= 0.012
Length= 300.0'   Slope= 0.0100 '/'
Inlet Invert= 78.50',  Outlet Invert= 75.50'

Reach 27R: 12" Roof Leader

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.459 ac
Avg. Flow Depth=0.54'

Max Vel=5.06 fps
12.0"

Round Pipe
n=0.012
L=300.0'

S=0.0100 '/'
Capacity=3.86 cfs

2.20 cfs
2.17 cfs
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Summary for Reach 28R: Riprap Swale

Inflow Area = 0.459 ac,100.00% Impervious,  Inflow Depth = 4.66"    for  10-Year event
Inflow = 2.17 cfs @ 12.10 hrs,  Volume= 0.178 af
Outflow = 2.17 cfs @ 12.10 hrs,  Volume= 0.178 af,  Atten= 0%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.21 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.86 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 73 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 26.22 cfs

2.00'  x  1.00'  deep channel,  n= 0.069  Riprap, 6-inch
Side Slope Z-value= 2.0 '/'   Top Width= 6.00'
Length= 108.0'   Slope= 0.1759 '/'
Inlet Invert= 75.50',  Outlet Invert= 56.50'

Reach 28R: Riprap Swale

Inflow
Outflow

Hydrograph
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Inflow Area=0.459 ac
Avg. Flow Depth=0.27'

Max Vel=3.21 fps
n=0.069
L=108.0'

S=0.1759 '/'
Capacity=26.22 cfs

2.17 cfs
2.17 cfs
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Summary for Pond 1P: CB #5-2

Inflow Area = 1.176 ac, 8.13% Impervious,  Inflow Depth = 2.54"    for  10-Year event
Inflow = 3.47 cfs @ 12.09 hrs,  Volume= 0.249 af
Outflow = 3.43 cfs @ 12.11 hrs,  Volume= 0.249 af,  Atten= 1%,  Lag= 0.9 min
Primary = 3.43 cfs @ 12.11 hrs,  Volume= 0.249 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 79.68' @ 12.11 hrs   Surf.Area= 228 sf   Storage= 26 cf

Plug-Flow detention time= 0.2 min calculated for 0.249 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 831.2 - 830.9 )

Volume Invert Avail.Storage Storage Description
#1 77.56' 110 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.56 13 0 0
78.65 13 14 14
79.65 4 9 23
79.80 1,155 87 110

Device Routing     Invert Outlet Devices
#1 Primary 77.56' 12.0"  Round Culvert   

L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 77.56' / 77.30'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.42 cfs @ 12.11 hrs  HW=79.68'  TW=78.83'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.42 cfs @ 4.35 fps)



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Pond 1P: CB #5-2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.176 ac
Peak Elev=79.68'

Storage=26 cf
12.0"

Round Culvert
n=0.012
L=52.0'

S=0.0050 '/'

3.47 cfs
3.43 cfs
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Summary for Pond 10P: CB #5-1

Inflow Area = 1.254 ac, 12.72% Impervious,  Inflow Depth = 2.65"    for  10-Year event
Inflow = 3.77 cfs @ 12.11 hrs,  Volume= 0.277 af
Outflow = 3.78 cfs @ 12.09 hrs,  Volume= 0.277 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.78 cfs @ 12.09 hrs,  Volume= 0.277 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 78.83' @ 12.09 hrs   Surf.Area= 8 sf   Storage= 20 cf

Plug-Flow detention time= 0.2 min calculated for 0.277 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 825.1 - 824.9 )

Volume Invert Avail.Storage Storage Description
#1 77.20' 65 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.20 13 0 0
78.30 13 14 14
79.30 4 9 23
79.50 416 42 65

Device Routing     Invert Outlet Devices
#1 Primary 77.20' 12.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 77.20' / 77.10'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.78 cfs @ 12.09 hrs  HW=78.83'  TW=77.57'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.78 cfs @ 4.81 fps)
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Summary for Pond 12P: CB #4

Inflow Area = 0.224 ac, 23.27% Impervious,  Inflow Depth = 2.90"    for  10-Year event
Inflow = 0.67 cfs @ 12.13 hrs,  Volume= 0.054 af
Outflow = 0.65 cfs @ 12.15 hrs,  Volume= 0.054 af,  Atten= 3%,  Lag= 1.0 min
Primary = 0.65 cfs @ 12.15 hrs,  Volume= 0.054 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 84.16' @ 12.16 hrs   Surf.Area= 13 sf   Storage= 38 cf

Plug-Flow detention time= 4.4 min calculated for 0.054 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 827.6 - 823.3 )

Volume Invert Avail.Storage Storage Description
#1 81.25' 51 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
81.25 13 0 0
84.50 13 42 42
85.50 4 9 51

Device Routing     Invert Outlet Devices
#1 Primary 81.25' 12.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 81.25' / 81.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.120,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.65 cfs @ 12.15 hrs  HW=84.14'  TW=82.72'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.65 cfs @ 0.82 fps)
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Summary for Pond 13P: GUSF #1

Inflow Area = 0.536 ac, 19.50% Impervious,  Inflow Depth = 2.90"    for  10-Year event
Inflow = 1.63 cfs @ 12.10 hrs,  Volume= 0.129 af
Outflow = 0.63 cfs @ 12.41 hrs,  Volume= 0.129 af,  Atten= 61%,  Lag= 18.5 min
Primary = 0.63 cfs @ 12.41 hrs,  Volume= 0.129 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 81.00'   Surf.Area= 464 sf   Storage= 601 cf
Peak Elev= 82.99' @ 12.41 hrs   Surf.Area= 1,551 sf   Storage= 2,543 cf   (1,942 cf above start)
Flood Elev= 84.25'   Surf.Area= 2,475 sf   Storage= 5,079 cf   (4,478 cf above start)

Plug-Flow detention time= 218.1 min calculated for 0.115 af (89% of inflow)
Center-of-Mass det. time= 136.5 min ( 959.6 - 823.1 )

Volume Invert Avail.Storage Storage Description
#1 77.50' 5,079 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
77.50 464 0.0 0 0
79.00 464 40.0 278 278
79.50 464 40.0 93 371
81.00 464 33.0 230 601
81.80 850 100.0 526 1,126
82.00 955 100.0 181 1,307
83.00 1,559 100.0 1,257 2,564
84.00 2,282 100.0 1,921 4,484
84.25 2,475 100.0 595 5,079

Device Routing     Invert Outlet Devices
#1 Primary 78.00' 12.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 78.00' / 77.70'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Device 1 78.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 81.80' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 82.83' 9.0" W x 5.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 1 83.25' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#6 Device 2 81.00' 2.410 in/hr Exfiltration over Surface area above 81.00'   

Excluded Surface area = 464 sf  Phase-In= 0.01'   

Primary OutFlow  Max=0.63 cfs @ 12.41 hrs  HW=82.99'  TW=77.82'   (Dynamic Tailwater)
1=Culvert  (Passes 0.63 cfs of 8.01 cfs potential flow)

2=Orifice/Grate  (Passes 0.06 cfs of 2.06 cfs potential flow)
6=Exfiltration  (Exfiltration Controls 0.06 cfs)

3=Orifice/Grate  (Orifice Controls 0.42 cfs @ 4.86 fps)
4=Orifice/Grate  (Orifice Controls 0.15 cfs @ 1.27 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond 20P: CB #3-1

Inflow Area = 0.255 ac, 40.77% Impervious,  Inflow Depth = 3.47"    for  10-Year event
Inflow = 1.02 cfs @ 12.09 hrs,  Volume= 0.074 af
Outflow = 1.01 cfs @ 12.09 hrs,  Volume= 0.074 af,  Atten= 1%,  Lag= 0.1 min
Primary = 1.01 cfs @ 12.09 hrs,  Volume= 0.074 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 77.34' @ 12.12 hrs   Surf.Area= 13 sf   Storage= 12 cf

Plug-Flow detention time= 0.6 min calculated for 0.074 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 802.4 - 802.0 )

Volume Invert Avail.Storage Storage Description
#1 76.38' 106 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
76.38 13 0 0
78.75 13 31 31
79.75 4 9 39
80.00 40 6 45
80.71 131 61 106

Device Routing     Invert Outlet Devices
#1 Primary 76.38' 15.0"  Round Culvert   

L= 8.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.38' / 76.30'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.75 cfs @ 12.09 hrs  HW=77.30'  TW=77.27'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.75 cfs @ 1.07 fps)
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Summary for Pond 21P: CB #3-2

Inflow Area = 0.926 ac, 6.67% Impervious,  Inflow Depth = 2.54"    for  10-Year event
Inflow = 2.71 cfs @ 12.10 hrs,  Volume= 0.196 af
Outflow = 2.71 cfs @ 12.10 hrs,  Volume= 0.196 af,  Atten= 0%,  Lag= 0.1 min
Primary = 2.71 cfs @ 12.10 hrs,  Volume= 0.196 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 84.66' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 13 cf

Plug-Flow detention time= 0.4 min calculated for 0.196 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 831.3 - 831.1 )

Volume Invert Avail.Storage Storage Description
#1 83.65' 48 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
83.65 13 0 0
86.70 13 40 40
87.70 4 9 48

Device Routing     Invert Outlet Devices
#1 Primary 83.65' 12.0"  Round Culvert   

L= 142.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 83.65' / 76.55'   S= 0.0500 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.70 cfs @ 12.10 hrs  HW=84.66'  TW=77.29'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.70 cfs @ 3.44 fps)
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Summary for Pond 22P: CB #3-3

Inflow Area = 1.217 ac, 6.79% Impervious,  Inflow Depth = 2.28"    for  10-Year event
Inflow = 2.39 cfs @ 12.22 hrs,  Volume= 0.232 af
Outflow = 2.39 cfs @ 12.22 hrs,  Volume= 0.232 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.39 cfs @ 12.22 hrs,  Volume= 0.232 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 79.89' @ 12.22 hrs   Surf.Area= 13 sf   Storage= 12 cf

Plug-Flow detention time= 0.4 min calculated for 0.232 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 847.9 - 847.7 )

Volume Invert Avail.Storage Storage Description
#1 79.00' 48 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
79.00 13 0 0
82.00 13 39 39
83.00 4 9 48

Device Routing     Invert Outlet Devices
#1 Primary 79.00' 12.0"  Round Culvert   

L= 68.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 79.00' / 76.55'   S= 0.0360 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.38 cfs @ 12.22 hrs  HW=79.89'  TW=77.13'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.38 cfs @ 3.22 fps)
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Summary for Pond 23P: CB #3-4

Inflow Area = 0.195 ac, 25.20% Impervious,  Inflow Depth = 2.81"    for  10-Year event
Inflow = 0.64 cfs @ 12.09 hrs,  Volume= 0.046 af
Outflow = 0.64 cfs @ 12.09 hrs,  Volume= 0.046 af,  Atten= 1%,  Lag= 0.1 min
Primary = 0.64 cfs @ 12.09 hrs,  Volume= 0.046 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 77.52' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 7 cf

Plug-Flow detention time= 0.5 min calculated for 0.046 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 823.2 - 822.7 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 133 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 13 0 0
79.00 13 26 26
80.00 4 9 35
80.50 388 98 133

Device Routing     Invert Outlet Devices
#1 Primary 77.00' 12.0"  Round Culvert   

L= 45.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 77.00' / 76.55'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.61 cfs @ 12.09 hrs  HW=77.51'  TW=77.28'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.61 cfs @ 2.21 fps)
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Summary for Pond 24P: DMH #3

Inflow Area = 2.593 ac, 11.47% Impervious,  Inflow Depth = 2.53"    for  10-Year event
Inflow = 5.97 cfs @ 12.11 hrs,  Volume= 0.547 af
Outflow = 5.97 cfs @ 12.11 hrs,  Volume= 0.547 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.97 cfs @ 12.11 hrs,  Volume= 0.547 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 77.30' @ 12.11 hrs   Surf.Area= 20 sf   Storage= 25 cf

Plug-Flow detention time= 0.2 min calculated for 0.547 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 834.0 - 833.8 )

Volume Invert Avail.Storage Storage Description
#1 76.05' 103 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
76.05 20 0 0
80.60 20 91 91
81.60 4 12 103

Device Routing     Invert Outlet Devices
#1 Primary 76.05' 18.0"  Round Culvert   

L= 177.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.05' / 72.95'   S= 0.0175 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.97 cfs @ 12.11 hrs  HW=77.30'  TW=73.63'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.97 cfs @ 3.80 fps)
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Summary for Pond 25P: CB #2

Inflow Area = 0.101 ac,100.00% Impervious,  Inflow Depth = 4.66"    for  10-Year event
Inflow = 0.49 cfs @ 12.08 hrs,  Volume= 0.039 af
Outflow = 0.48 cfs @ 12.08 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.1 min
Primary = 0.48 cfs @ 12.08 hrs,  Volume= 0.039 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 73.94' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 5 cf

Plug-Flow detention time= 0.8 min calculated for 0.039 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 749.0 - 748.4 )

Volume Invert Avail.Storage Storage Description
#1 73.56' 56 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
73.56 13 0 0
77.25 13 48 48
78.25 4 9 56

Device Routing     Invert Outlet Devices
#1 Primary 73.56' 12.0"  Round Culvert   

L= 36.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 73.56' / 73.20'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.47 cfs @ 12.08 hrs  HW=73.94'  TW=73.62'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.47 cfs @ 2.55 fps)
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Summary for Pond 26P: CB #1-1

Inflow Area = 0.431 ac, 85.85% Impervious,  Inflow Depth = 4.32"    for  10-Year event
Inflow = 2.01 cfs @ 12.08 hrs,  Volume= 0.155 af
Outflow = 1.98 cfs @ 12.09 hrs,  Volume= 0.155 af,  Atten= 1%,  Lag= 0.1 min
Primary = 1.98 cfs @ 12.09 hrs,  Volume= 0.155 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 73.37' @ 12.11 hrs   Surf.Area= 13 sf   Storage= 16 cf

Plug-Flow detention time= 0.5 min calculated for 0.155 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 769.1 - 768.8 )

Volume Invert Avail.Storage Storage Description
#1 72.13' 66 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
72.13 13 0 0
74.65 13 33 33
75.65 4 9 41
76.00 136 24 66

Device Routing     Invert Outlet Devices
#1 Primary 72.13' 12.0"  Round Culvert   

L= 13.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 72.13' / 72.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.80 cfs @ 12.09 hrs  HW=73.30'  TW=73.08'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.80 cfs @ 2.29 fps)
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Pond 26P: CB #1-1
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Summary for Pond 27P: DMH #1

Inflow Area = 3.125 ac, 24.60% Impervious,  Inflow Depth = 2.85"    for  10-Year event
Inflow = 8.36 cfs @ 12.10 hrs,  Volume= 0.742 af
Outflow = 8.36 cfs @ 12.10 hrs,  Volume= 0.742 af,  Atten= 0%,  Lag= 0.1 min
Primary = 8.36 cfs @ 12.10 hrs,  Volume= 0.742 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 73.12' @ 12.10 hrs   Surf.Area= 13 sf   Storage= 22 cf

Plug-Flow detention time= 0.1 min calculated for 0.741 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 816.3 - 816.1 )

Volume Invert Avail.Storage Storage Description
#1 71.40' 56 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
71.40 13 0 0
75.05 13 47 47
76.05 4 9 56

Device Routing     Invert Outlet Devices
#1 Primary 71.40' 18.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 71.40' / 70.90'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.35 cfs @ 12.10 hrs  HW=73.11'  TW=58.29'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 8.35 cfs @ 4.73 fps)
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Pond 27P: DMH #1
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Summary for Pond 29P: GUSF #2

Inflow Area = 5.652 ac, 21.73% Impervious,  Inflow Depth = 2.79"    for  10-Year event
Inflow = 16.00 cfs @ 12.10 hrs,  Volume= 1.314 af
Outflow = 7.85 cfs @ 12.34 hrs,  Volume= 1.270 af,  Atten= 51%,  Lag= 14.4 min
Primary = 7.85 cfs @ 12.34 hrs,  Volume= 1.270 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 56.50'   Surf.Area= 5,832 sf   Storage= 7,395 cf
Peak Elev= 58.66' @ 12.34 hrs   Surf.Area= 9,986 sf   Storage= 24,031 cf   (16,636 cf above start)
Flood Elev= 60.00'   Surf.Area= 13,062 sf   Storage= 39,412 cf   (32,017 cf above start)

Plug-Flow detention time= 225.4 min calculated for 1.100 af (84% of inflow)
Center-of-Mass det. time= 121.5 min ( 935.6 - 814.1 )

Volume Invert Avail.Storage Storage Description
#1 53.00' 39,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.00 5,682 0.0 0 0
54.50 5,682 40.0 3,409 3,409
55.00 5,682 40.0 1,136 4,546
56.50 5,832 33.0 2,850 7,395
57.00 6,496 100.0 3,082 10,477
57.25 6,886 100.0 1,673 12,150
57.30 6,974 100.0 346 12,497
57.35 7,061 100.0 351 12,847
57.50 7,354 100.0 1,081 13,929
58.00 8,503 100.0 3,964 17,893
59.00 10,737 100.0 9,620 27,513
60.00 13,062 100.0 11,900 39,412

Device Routing     Invert Outlet Devices
#1 Primary 53.50' 18.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 53.50' / 53.25'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

#2 Device 1 53.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 57.30' 33.0" W x 5.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 58.35' 36.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#5 Device 1 58.85' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#6 Device 2 56.50' 2.410 in/hr Exfiltration over Surface area above 56.50'   

Excluded Surface area = 5,832 sf  Phase-In= 0.01'   
#7 Primary 59.00' 4.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   
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Primary OutFlow  Max=7.85 cfs @ 12.34 hrs  HW=58.66'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 7.85 cfs of 17.88 cfs potential flow)

2=Orifice/Grate  (Passes 0.23 cfs of 2.10 cfs potential flow)
6=Exfiltration  (Exfiltration Controls 0.23 cfs)

3=Orifice/Grate  (Orifice Controls 5.92 cfs @ 5.17 fps)
4=Orifice/Grate  (Orifice Controls 1.69 cfs @ 1.80 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 29P: GUSF #2
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Summary for Link 100L: POA #1

Inflow Area = 1.932 ac, 13.66% Impervious,  Inflow Depth = 2.73"    for  10-Year event
Inflow = 4.59 cfs @ 12.11 hrs,  Volume= 0.439 af
Primary = 4.59 cfs @ 12.11 hrs,  Volume= 0.439 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 100L: POA #1

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

5

4

3

2

1

0

Inflow Area=1.932 ac
4.59 cfs

4.59 cfs



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-061721
  Printed  7/1/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Link 200L: POA #2

Inflow Area = 14.044 ac, 11.39% Impervious,  Inflow Depth > 2.50"    for  10-Year event
Inflow = 19.31 cfs @ 12.39 hrs,  Volume= 2.926 af
Primary = 19.31 cfs @ 12.39 hrs,  Volume= 2.926 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 200L: POA #2
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=51,236 sf   8.13% Impervious   Runoff Depth=3.65"Subcatchment 1S: North Road Entrance, 
   Flow Length=432'   Tc=6.3 min   CN=77   Runoff=4.99 cfs  0.358 af

Runoff Area=279,061 sf   0.00% Impervious   Runoff Depth=3.26"Subcatchment 2S: Remaining Land East 
   Flow Length=1,208'   Tc=32.9 min   CN=73   Runoff=13.25 cfs  1.738 af

Runoff Area=3,377 sf   82.44% Impervious   Runoff Depth=5.61"Subcatchment 10S: South Road Entrance to 
   Flow Length=139'   Tc=6.0 min   CN=95   Runoff=0.46 cfs  0.036 af

Runoff Area=6,211 sf   0.00% Impervious   Runoff Depth=3.96"Subcatchment 11S: South Route 1 Frontage
   Flow Length=166'   Tc=6.0 min   CN=80   Runoff=0.66 cfs  0.047 af

Runoff Area=9,746 sf   23.27% Impervious   Runoff Depth=4.07"Subcatchment 12S: Roadside to CB #4
   Flow Length=282'   Tc=9.6 min   CN=81   Runoff=0.94 cfs  0.076 af

Runoff Area=13,602 sf   16.81% Impervious   Runoff Depth=4.07"Subcatchment 13S: Roadside to GUSF #1
   Flow Length=264'   Tc=6.0 min   CN=81   Runoff=1.48 cfs  0.106 af

Runoff Area=11,105 sf   40.77% Impervious   Runoff Depth=4.71"Subcatchment 20S: Roadside to CB #3-1
   Flow Length=390'   Tc=6.0 min   CN=87   Runoff=1.36 cfs  0.100 af

Runoff Area=40,322 sf   6.67% Impervious   Runoff Depth=3.65"Subcatchment 21S: Woodland and 
   Flow Length=338'   Tc=6.5 min   CN=77   Runoff=3.89 cfs  0.282 af

Runoff Area=53,034 sf   6.79% Impervious   Runoff Depth=3.35"Subcatchment 22S: Woodland and 
   Flow Length=408'   Tc=16.0 min   CN=74   Runoff=3.53 cfs  0.340 af

Runoff Area=8,495 sf   25.20% Impervious   Runoff Depth=3.96"Subcatchment 23S: Roadside To CB #3-4
   Flow Length=150'   Tc=6.0 min   CN=80   Runoff=0.90 cfs  0.064 af

Runoff Area=4,411 sf   100.00% Impervious   Runoff Depth=5.96"Subcatchment 25S: Loading Area to CB #2
   Flow Length=137'   Tc=6.0 min   CN=98   Runoff=0.62 cfs  0.050 af

Runoff Area=18,776 sf   85.85% Impervious   Runoff Depth=5.61"Subcatchment 26S: Parking Lot to CB #1-1
   Flow Length=332'   Tc=6.0 min   CN=95   Runoff=2.57 cfs  0.202 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=5.96"Subcatchment 27S: Proposed Roof
   Tc=6.0 min   CN=98   Runoff=2.79 cfs  0.228 af

Runoff Area=90,054 sf   0.00% Impervious   Runoff Depth=3.35"Subcatchment 29S: Open Space to GUSF #2
   Flow Length=457'   Tc=6.0 min   CN=74   Runoff=8.13 cfs  0.578 af

Runoff Area=86,511 sf   18.73% Impervious   Runoff Depth=4.07"Subcatchment 30S: Remaining Land 
   Flow Length=760'   Tc=12.0 min   CN=81   Runoff=7.73 cfs  0.673 af

Avg. Flow Depth=0.82'   Max Vel=9.56 fps   Inflow=6.59 cfs  0.623 afReach 1R: 12" Steel Pipe
12.0"  Round Pipe   n=0.012   L=45.0'   S=0.0291 '/'   Capacity=6.59 cfs   Outflow=6.61 cfs  0.623 af
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Avg. Flow Depth=0.56'   Max Vel=2.61 fps   Inflow=5.74 cfs  0.394 afReach 10R: Roadside Swale
n=0.030   L=98.0'   S=0.0104 '/'   Capacity=17.99 cfs   Outflow=5.39 cfs  0.394 af

Avg. Flow Depth=0.18'   Max Vel=2.80 fps   Inflow=1.19 cfs  0.181 afReach 13R: Swale
n=0.030   L=41.0'   S=0.0395 '/'   Capacity=28.58 cfs   Outflow=1.19 cfs  0.181 af

Avg. Flow Depth=0.85'   Max Vel=8.93 fps   Inflow=9.17 cfs  0.837 afReach 25R: 18" CPP
18.0"  Round Pipe   n=0.012   L=83.0'   S=0.0175 '/'   Capacity=15.04 cfs   Outflow=9.16 cfs  0.837 af

Avg. Flow Depth=0.63'   Max Vel=5.34 fps   Inflow=2.79 cfs  0.228 afReach 27R: 12" Roof Leader
12.0"  Round Pipe   n=0.012   L=300.0'   S=0.0100 '/'   Capacity=3.86 cfs   Outflow=2.76 cfs  0.228 af

Avg. Flow Depth=0.31'   Max Vel=3.46 fps   Inflow=2.76 cfs  0.228 afReach 28R: Riprap Swale
n=0.069   L=108.0'   S=0.1759 '/'   Capacity=26.22 cfs   Outflow=2.75 cfs  0.228 af

Peak Elev=82.27'  Storage=110 cf   Inflow=4.99 cfs  0.358 afPond 1P: CB #5-2
12.0"  Round Culvert  n=0.012  L=52.0'  S=0.0050 '/'   Outflow=5.69 cfs  0.358 af

Peak Elev=80.00'  Storage=65 cf   Inflow=6.15 cfs  0.394 afPond 10P: CB #5-1
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=5.74 cfs  0.394 af

Peak Elev=86.23'  Storage=51 cf   Inflow=0.94 cfs  0.076 afPond 12P: CB #4
12.0"  Round Culvert  n=0.120  L=50.0'  S=0.0050 '/'   Outflow=0.97 cfs  0.076 af

Peak Elev=83.25'  Storage=2,968 cf   Inflow=2.34 cfs  0.182 afPond 13P: GUSF #1
   Outflow=1.19 cfs  0.181 af

Peak Elev=77.86'  Storage=19 cf   Inflow=1.36 cfs  0.100 afPond 20P: CB #3-1
15.0"  Round Culvert  n=0.012  L=8.0'  S=0.0100 '/'   Outflow=1.34 cfs  0.100 af

Peak Elev=85.21'  Storage=20 cf   Inflow=3.89 cfs  0.282 afPond 21P: CB #3-2
12.0"  Round Culvert  n=0.012  L=142.0'  S=0.0500 '/'   Outflow=3.89 cfs  0.282 af

Peak Elev=80.37'  Storage=18 cf   Inflow=3.53 cfs  0.340 afPond 22P: CB #3-3
12.0"  Round Culvert  n=0.012  L=68.0'  S=0.0360 '/'   Outflow=3.53 cfs  0.340 af

Peak Elev=77.90'  Storage=12 cf   Inflow=0.90 cfs  0.064 afPond 23P: CB #3-4
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0100 '/'   Outflow=0.88 cfs  0.064 af

Peak Elev=77.82'  Storage=35 cf   Inflow=8.58 cfs  0.787 afPond 24P: DMH #3
18.0"  Round Culvert  n=0.012  L=177.0'  S=0.0175 '/'   Outflow=8.58 cfs  0.787 af

Peak Elev=74.04'  Storage=6 cf   Inflow=0.62 cfs  0.050 afPond 25P: CB #2
12.0"  Round Culvert  n=0.012  L=36.0'  S=0.0100 '/'   Outflow=0.61 cfs  0.050 af

Peak Elev=74.43'  Storage=30 cf   Inflow=2.57 cfs  0.202 afPond 26P: CB #1-1
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0100 '/'   Outflow=2.53 cfs  0.202 af

Peak Elev=74.01'  Storage=34 cf   Inflow=11.62 cfs  1.038 afPond 27P: DMH #1
18.0"  Round Culvert  n=0.012  L=50.0'  S=0.0100 '/'   Outflow=11.62 cfs  1.038 af

Peak Elev=58.98'  Storage=27,340 cf   Inflow=22.42 cfs  1.844 afPond 29P: GUSF #2
   Outflow=13.92 cfs  1.801 af
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   Inflow=6.61 cfs  0.623 afLink 100L: POA #1
   Primary=6.61 cfs  0.623 af

   Inflow=29.79 cfs  4.212 afLink 200L: POA #2
   Primary=29.79 cfs  4.212 af

Total Runoff Area = 15.977 ac   Runoff Volume = 4.878 af   Average Runoff Depth = 3.66"
88.33% Pervious = 14.113 ac     11.67% Impervious = 1.864 ac



 

              

 
Section 5 
 
Precipitation Table 
 
 
 
 
 
 
 
 
 
 
 
 
 



06-96 DEPARTMENT OF ENVIRONMENTAL PROTECTION 
 
 

Chapter 500: Stormwater Management 
73 

 

 
APPENDIX H. 24-hour duration rainfalls for various return periods 
 

 
COUNTY 
 

Storm 
Type 1-YR 2- 

YR 
5- 
YR 

10-
YR 

25-
YR 

50-
YR 

100-
YR 

500-
YR 

ANDROSCOGGIN III 2.5 3.0 3.7 4.3 5.4 6.4 7.6 11.1 
AROOSTOOK C 
(Presque Isle Area) II 1.9 2.3 2.8 3.2 3.9 4.6 5.3 7.6 

AROOSTOOK N 
(Fort Kent Area) II 1.9 2.2 2.7 3.1 3.7 4.3 5.0 7.0 

AROOSTOOK S 
(Houlton Area) II 2.1 2.5 3.0 3.4 4.1 4.7 5.4 7.5 

CUMBERLAND 
NW 
(Bridgton Area) 

III 2.5 3.0 3.7 4.3 5.4 6.3 7.5 10.9 

CUMBERLAND 
SE 
(N Windham Area) 

III 2.6 3.1 3.9 4.6 5.8 6.9 8.1 12.1 

FRANKLIN II 2.0 2.4 2.9 3.4 4.2 4.9 5.7 8.2 
HANCOCK III 2.5 2.9 3.6 4.2 5.2 6.1 7.2 10.5 
KENNEBEC III 2.4 2.8 3.5 4.2 5.2 6.1 7.2 10.6 
KNOX III 2.6 3.2 3.9 4.6 5.7 6.7 7.9 11.5 
LINCOLN III 2.5 3.1 3.8 4.5 5.5 6.5 7.6 11.1 
OXFORD E 
(Rumford Area) II1 2.3 2.7 3.3 3.9 4.8 5.7 6.7 9.7 

OXFORD W 
(Gilead Area) II 2.2 2.7 3.4 4.0 4.9 5.8 6.9 10.1 

PENOBSCOT N 
(Millinocket Area) II 2.2 2.6 3.2 3.8 4.7 5.6 6.5 9.5 

PENOBSCOT S 
(Hudson Area) II 2.3 2.7 3.4 3.9 4.9 5.7 6.7 9.7 

PISCATAQUIS N 
(Chesuncook Area) II 2.0 2.4 2.9 3.4 4.2 5.0 5.8 8.5 

PISCATAQUIS S 
(Monson Area) II 2.2 2.7 3.3 3.9 4.8 5.7 6.8 10.0 

SAGADAHOC III 2.6 3.2 3.9 4.6 5.7 6.7 7.8 11.4 
SOMERSET N 
(Pittston Farm Area) II 2.0 2.3 2.8 3.3 4.0 4.7 5.4 7.8 

SOMERSET S 
(Solon Area) II 2.3 2.7 3.4 3.9 4.9 5.7 6.7 9.8 

WALDO III 2.4 2.9 3.6 4.2 5.2 6.1 7.2 10.5 
WASHINGTON III 2.5 2.8 3.4 3.9 4.8 5.5 6.4 9.0 
YORK III 2.6 3.3 4.1 4.9 6.2 7.3 8.7 13.2 
 
1 Use Type III rainfall for the towns of Brownfield, Buckfield, Denmark, Hartford, Hebron, Hiram,  
  Oxford, and Porter. 
 
Source: Data extracted by the Maine Department of Environmental Protection from the Northeast Regional Climate Center 
website (http://precip.eas.cornell.edu), Extreme Precipitation Tables. Data from this website was obtained from the National 
Oceanic and Atmospheric Administration’s Regional Climate Center Program.  
June 2014 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Bm Biddeford mucky peat, 0 to 3 
percent slopes

11.1 8.2%

BrB Brayton and Westbury fine 
sandy loams, 0 to 8 percent 
slopes

3.6 2.7%

BuB Buxton silt loam, 3 to 8 percent 
slopes

1.2 0.9%

HeC Hermon sandy loam, 8 to 15 
percent slopes

21.2 15.7%

LnB Lyman loam, 3 to 8 percent 
slopes, rocky

10.5 7.8%

LnC Lyman loam, 8 to 15 percent 
slopes, rocky

20.0 14.8%

LnD Lyman loam, 15 to 25 percent 
slopes, rocky

1.1 0.8%

LyC Lyman-Rock outcrop complex, 
8 to 15 percent slopes

1.2 0.9%

LyE Lyman-Rock outcrop complex, 
15 to 80 percent slopes

8.3 6.2%

MrB Marlow fine sandy loam, 3 to 8 
percent slopes

16.4 12.1%

MrC2 Marlow fine sandy loam, 8 to 15 
percent slopes

4.7 3.5%

PeB Peru fine sandy loam, 3 to 8 
percent slopes

11.0 8.2%

Sa Saco mucky silt loam 0.0 0.0%

Sc Scantic silt loam, 0 to 3 percent 
slopes

25.0 18.5%

Totals for Area of Interest 135.1 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 

Custom Soil Resource Report
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Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 

Custom Soil Resource Report
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pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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York County, Maine

Bm—Biddeford mucky peat, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2t0jn
Elevation: 10 to 1,200 feet
Mean annual precipitation: 33 to 60 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Biddeford and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Biddeford

Setting
Landform: Marine terraces, river valleys
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave, linear
Parent material: Organic material over glaciomarine deposits

Typical profile
Oe - 0 to 12 inches: mucky peat
Eg - 12 to 16 inches: silt loam
Bg - 16 to 45 inches: silty clay
Cg - 45 to 65 inches: clay

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: High (about 11.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D
Ecological site: F144BY002ME - Marine Terrace Depression
Hydric soil rating: Yes

Minor Components

Scantic
Percent of map unit: 9 percent

Custom Soil Resource Report
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Landform: Marine terraces, river valleys
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F144BY001ME - Marine Terrace Flat
Hydric soil rating: Yes

Wonsqueak
Percent of map unit: 6 percent
Landform: Marine terraces, river valleys
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Swanville
Percent of map unit: 2 percent
Landform: Lake plains, marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Lamoine
Percent of map unit: 1 percent
Landform: Marine terraces, river valleys
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

BrB—Brayton and Westbury fine sandy loams, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9k52
Elevation: 10 to 2,500 feet
Mean annual precipitation: 34 to 48 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Brayton and similar soils: 70 percent
Westbury and similar soils: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Brayton

Setting
Landform: Till plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from mica schist and/or 

coarse-loamy lodgment till derived from gneiss

Typical profile
H1 - 0 to 8 inches: fine sandy loam
H2 - 8 to 14 inches: fine sandy loam
H3 - 14 to 65 inches: fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 20 inches to densic material
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.60 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Hydric soil rating: Yes

Description of Westbury

Setting
Landform: Till plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from granite and gneiss

Typical profile
H1 - 0 to 4 inches: fine sandy loam
H2 - 4 to 23 inches: fine sandy loam
H3 - 23 to 36 inches: fine sandy loam
H4 - 36 to 65 inches: sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 13 to 24 inches to densic material
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 7 to 18 inches
Frequency of flooding: None

Custom Soil Resource Report
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Frequency of ponding: None
Available water capacity: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Skerry
Percent of map unit: 3 percent
Landform: Till plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Peru
Percent of map unit: 1 percent
Landform: Till plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Westbury, slopes >8%
Percent of map unit: 1 percent
Landform: Till plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BuB—Buxton silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9k54
Elevation: 10 to 900 feet
Mean annual precipitation: 34 to 48 inches
Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Buxton and similar soils: 85 percent
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Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Buxton

Setting
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Glaciolacustrine deposits derived from siltstone and/or fine-silty 

marine deposits

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 19 inches: silt loam
H3 - 19 to 37 inches: silty clay
H4 - 37 to 65 inches: silty clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 7 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Scantic
Percent of map unit: 5 percent
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: Yes

Buxton mod well drained
Percent of map unit: 5 percent
Landform: Coastal plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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Biddeford
Percent of map unit: 2 percent
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Scio
Percent of map unit: 1 percent
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Buxton, slopes >8%
Percent of map unit: 1 percent
Landform: Coastal plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Buxton, 0.1 to 3% stone cover
Percent of map unit: 1 percent
Landform: Coastal plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

HeC—Hermon sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2w9r9
Elevation: 0 to 980 feet
Mean annual precipitation: 31 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hermon and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hermon

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainbase, mountainflank, side slope, 

nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly supraglacial meltout till derived from granite 

and gneiss

Typical profile
Ap - 0 to 9 inches: sandy loam
Bs1 - 9 to 16 inches: very gravelly sandy loam
Bs2 - 16 to 32 inches: extremely gravelly loamy sand
C - 32 to 65 inches: very gravelly coarse sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(1.42 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Monadnock
Percent of map unit: 4 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainflank, mountainbase, side slope, 

nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Peru
Percent of map unit: 4 percent
Landform: Mountains, hills
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountainflank, mountainbase, side slope, 

nose slope, interfluve
Microfeatures of landform position: Open depressions, closed depressions, closed 

depressions, open depressions
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Down-slope shape: Convex, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

Tunbridge
Percent of map unit: 1 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainbase, mountainflank, side slope, 

nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Brayton
Percent of map unit: 1 percent
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainflank, mountainbase, side slope, 

nose slope, interfluve
Microfeatures of landform position: Closed depressions, open depressions, closed 

depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

LnB—Lyman loam, 3 to 8 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2trq7
Elevation: 0 to 520 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 60 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Lyman, rocky, and similar soils: 86 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lyman, Rocky

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Down-slope shape: Convex
Across-slope shape: Convex

Custom Soil Resource Report

18



Parent material: Loamy supraglacial till derived from granite and gneiss and/or 
loamy supraglacial till derived from phyllite and/or loamy supraglacial till 
derived from mica schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: loam
E - 3 to 5 inches: fine sandy loam
Bhs - 5 to 7 inches: loam
Bs1 - 7 to 11 inches: loam
Bs2 - 11 to 18 inches: channery loam
R - 18 to 28 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 11 to 24 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 14.03 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Tunbridge, rocky
Percent of map unit: 6 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountaintop, mountainbase, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Skerry, rocky
Percent of map unit: 5 percent
Landform: Hills, mountains
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Hermon, rocky
Percent of map unit: 2 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, summit, shoulder
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Landform position (three-dimensional): Mountaintop, mountainbase, side slope, 
crest

Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Brayton, rocky
Percent of map unit: 1 percent
Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

LnC—Lyman loam, 8 to 15 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2trq9
Elevation: 0 to 690 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 60 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Lyman, rocky, and similar soils: 86 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lyman, Rocky

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, 

mountainflank, crest, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy supraglacial till derived from granite and gneiss and/or 

loamy supraglacial till derived from phyllite and/or loamy supraglacial till 
derived from mica schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: loam
E - 3 to 5 inches: fine sandy loam
Bhs - 5 to 7 inches: loam
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Bs1 - 7 to 11 inches: loam
Bs2 - 11 to 18 inches: channery loam
R - 18 to 28 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 11 to 24 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 14.03 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Tunbridge, rocky
Percent of map unit: 6 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountaintop, mountainbase, 

mountainflank, side slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Skerry, rocky
Percent of map unit: 5 percent
Landform: Hills, mountains
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, 

mountainflank, crest, side slope
Microfeatures of landform position: Closed depressions, closed depressions, open 

depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Hermon, rocky
Percent of map unit: 2 percent
Landform: Hills, mountains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, 

mountainflank, side slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Brayton, rocky
Percent of map unit: 1 percent

Custom Soil Resource Report

21



Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountaintop, mountainbase, 

mountainflank, crest, side slope
Microfeatures of landform position: Open depressions, open depressions, closed 

depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

LnD—Lyman loam, 15 to 25 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2trqd
Elevation: 0 to 850 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 60 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Lyman, rocky, and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lyman, Rocky

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountaintop, mountainflank, crest, side 

slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy supraglacial till derived from granite and gneiss and/or 

loamy supraglacial till derived from phyllite and/or loamy supraglacial till 
derived from mica schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: loam
E - 3 to 5 inches: fine sandy loam
Bhs - 5 to 7 inches: loam
Bs1 - 7 to 11 inches: loam
Bs2 - 11 to 18 inches: channery loam
R - 18 to 28 inches: bedrock

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 11 to 24 inches to lithic bedrock
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Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 14.03 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Tunbridge, rocky
Percent of map unit: 3 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountaintop, mountainflank, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Hermon, rocky
Percent of map unit: 2 percent
Landform: Hills, mountains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainflank, mountaintop, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Skerry, rocky
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountaintop, mountainflank, crest, side 

slope
Microfeatures of landform position: Open depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Brayton, rocky
Percent of map unit: 1 percent
Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountaintop, mountainflank, side slope, 

crest
Microfeatures of landform position: Open depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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LyC—Lyman-Rock outcrop complex, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2trqj
Elevation: 0 to 790 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 60 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Lyman, very stony, and similar soils: 62 percent
Rock outcrop: 25 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lyman, Very Stony

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy supraglacial till derived from granite and gneiss and/or 

loamy supraglacial till derived from phyllite and/or loamy supraglacial till 
derived from mica schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: loam
E - 3 to 5 inches: fine sandy loam
Bhs - 5 to 7 inches: loam
Bs1 - 7 to 11 inches: loam
Bs2 - 11 to 18 inches: channery loam
R - 18 to 28 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 11 to 24 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 14.03 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Igneous and metamorphic rock

Typical profile
R - 0 to 10 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Capacity of the most limiting layer to transmit water (Ksat): Very low to very high 

(0.00 to 14.17 in/hr)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Skerry, very stony
Percent of map unit: 4 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Microfeatures of landform position: Closed depressions, closed depressions, open 

depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Hermon, very stony
Percent of map unit: 4 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainbase, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Tunbridge, very stony
Percent of map unit: 3 percent
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Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountaintop, mountainbase, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Brayton, very stony
Percent of map unit: 2 percent
Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountaintop, mountainbase, crest, side 

slope
Microfeatures of landform position: Closed depressions, closed depressions, open 

depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

LyE—Lyman-Rock outcrop complex, 15 to 80 percent slopes

Map Unit Setting
National map unit symbol: 2trqp
Elevation: 0 to 980 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 60 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Lyman, very stony, and similar soils: 60 percent
Rock outcrop: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lyman, Very Stony

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Mountaintop, mountainflank, crest, side 

slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy supraglacial till derived from granite and gneiss and/or 

loamy supraglacial till derived from phyllite and/or loamy supraglacial till 
derived from mica schist
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Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: loam
E - 3 to 5 inches: fine sandy loam
Bhs - 5 to 7 inches: loam
Bs1 - 7 to 11 inches: loam
Bs2 - 11 to 18 inches: channery loam
R - 18 to 28 inches: bedrock

Properties and qualities
Slope: 15 to 80 percent
Surface area covered with cobbles, stones or boulders: 1.5 percent
Depth to restrictive feature: 11 to 24 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 14.03 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Hydric soil rating: No

Description of Rock Outcrop

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainflank, crest, side 

slope, free face
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Igneous and metamorphic rock

Typical profile
R - 0 to 10 inches: bedrock

Properties and qualities
Slope: 15 to 80 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Capacity of the most limiting layer to transmit water (Ksat): Very low to very high 

(0.00 to 14.17 in/hr)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Tunbridge, very stony
Percent of map unit: 4 percent
Landform: Hills, mountains
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Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountaintop, mountainflank, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Hermon, very stony
Percent of map unit: 3 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainflank, side slope, 

crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Skerry, very stony
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountaintop, mountainflank, crest, side 

slope
Microfeatures of landform position: Open depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Brayton, very stony
Percent of map unit: 1 percent
Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountaintop, mountainflank, crest, side 

slope
Microfeatures of landform position: Open depressions, open depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

MrB—Marlow fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2ty5d
Elevation: 0 to 690 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: All areas are prime farmland
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Map Unit Composition
Marlow and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Marlow

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainbase, side slope, nose slope, 

interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy lodgment till derived from granite and/or loamy lodgment 

till derived from mica schist and/or loamy lodgment till derived from phyllite

Typical profile
Ap - 0 to 4 inches: fine sandy loam
E - 4 to 6 inches: fine sandy loam
Bs1 - 6 to 10 inches: fine sandy loam
Bs2 - 10 to 15 inches: fine sandy loam
Bs3 - 15 to 20 inches: fine sandy loam
BC - 20 to 24 inches: fine sandy loam
Cd - 24 to 65 inches: fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.01 to 1.42 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Peru
Percent of map unit: 6 percent
Landform: Hills, mountains
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Mountainbase, side slope, nose slope, 

interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No
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Tunbridge
Percent of map unit: 4 percent
Landform: Mountains, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainbase, side slope, nose slope, 

interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Brayton
Percent of map unit: 2 percent
Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, side slope, nose slope, 

interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Colonel
Percent of map unit: 1 percent
Landform: Hills, mountains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase, side slope, nose slope, 

interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

MrC2—Marlow fine sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2ty5g
Elevation: 0 to 820 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Marlow and similar soils: 88 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Marlow

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainbase, mountainflank, side slope, 

nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy lodgment till derived from granite and/or loamy lodgment 

till derived from mica schist and/or loamy lodgment till derived from phyllite

Typical profile
Ap - 0 to 4 inches: fine sandy loam
E - 4 to 6 inches: fine sandy loam
Bs1 - 6 to 10 inches: fine sandy loam
Bs2 - 10 to 15 inches: fine sandy loam
Bs3 - 15 to 20 inches: fine sandy loam
BC - 20 to 24 inches: fine sandy loam
Cd - 24 to 65 inches: fine sandy loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.01 to 1.42 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Tunbridge
Percent of map unit: 5 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Mountainbase, mountainflank, side slope, 

nose slope, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Peru
Percent of map unit: 5 percent
Landform: Hills, mountains
Landform position (two-dimensional): Footslope, backslope
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Landform position (three-dimensional): Mountainbase, mountainflank, side slope, 
nose slope, interfluve

Microfeatures of landform position: Closed depressions, closed depressions, open 
depressions, open depressions

Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Brayton
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, mountainflank, side slope, 

nose slope, interfluve
Microfeatures of landform position: Open depressions, open depressions, closed 

depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

PeB—Peru fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2ty5x
Elevation: 0 to 720 feet
Mean annual precipitation: 36 to 65 inches
Mean annual air temperature: 36 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Peru and similar soils: 88 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peru

Setting
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy lodgment till derived from granite and/or loamy lodgment 

till derived from mica schist and/or loamy lodgment till derived from phyllite

Typical profile
Ap - 0 to 6 inches: fine sandy loam
Bhs - 6 to 8 inches: fine sandy loam
Bs1 - 8 to 12 inches: fine sandy loam
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Bs2 - 12 to 18 inches: fine sandy loam
Bs3 - 18 to 21 inches: fine sandy loam
BC - 21 to 24 inches: fine sandy loam
Cd - 24 to 65 inches: sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.01 to 1.42 in/hr)
Depth to water table: About 16 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Brayton
Percent of map unit: 5 percent
Landform: Hills, mountains
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sunapee
Percent of map unit: 3 percent
Landform: Hills, mountains
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Marlow
Percent of map unit: 3 percent
Landform: Hills, mountains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Rises, rises
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Colonel
Percent of map unit: 1 percent
Landform: Hills, mountains
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Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase, interfluve
Microfeatures of landform position: Closed depressions, closed depressions
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: No

Sa—Saco mucky silt loam

Map Unit Setting
National map unit symbol: 9k6j
Elevation: 10 to 2,000 feet
Mean annual precipitation: 34 to 48 inches
Mean annual air temperature: 37 to 46 degrees F
Frost-free period: 80 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Saco and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Saco

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-silty alluvium

Typical profile
H1 - 0 to 13 inches: mucky silt loam
H2 - 13 to 24 inches: silt loam
H3 - 24 to 65 inches: very fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: Very high (about 16.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
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Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Rumney
Percent of map unit: 8 percent
Landform: Flood plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: Yes

Chocorua
Percent of map unit: 7 percent
Landform: Bogs
Hydric soil rating: Yes

Sc—Scantic silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2slv3
Elevation: 10 to 900 feet
Mean annual precipitation: 33 to 60 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Scantic and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scantic

Setting
Landform: Marine terraces, river valleys
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Glaciomarine deposits

Typical profile
Ap - 0 to 9 inches: silt loam
Bg1 - 9 to 16 inches: silty clay loam
Bg2 - 16 to 29 inches: silty clay
Cg - 29 to 65 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
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Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Hydric soil rating: Yes

Minor Components

Lamoine
Percent of map unit: 8 percent
Landform: River valleys, marine terraces
Landform position (three-dimensional): Riser, rise
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Biddeford
Percent of map unit: 3 percent
Landform: Marine terraces, river valleys
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave, linear
Ecological site: F144BY002ME - Marine Terrace Depression
Hydric soil rating: Yes

Buxton
Percent of map unit: 2 percent
Landform: Marine terraces, river valleys
Landform position (three-dimensional): Riser, rise
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Roundabout
Percent of map unit: 2 percent
Landform: River valleys, marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes
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Section 8 
 
BMP Sizing Calculations 
Riprap Calculations 
 
 
 
 
 
 
 
 
 
 
 
 



BMP Water Quality Volume (WQV) Calculations

BMP: Grassed Underdrained Soil Filter #1 (Pond 13P)

Area (sf) Ratio (in/sf) WQV (cf)

Impervious 4554 1 380 cf

Landscape 8462 0.4 282 cf

25% Pretreatment Credit ‐165 cf

Total WQV Required: 496 cf

Available Storage (cf):

cf

Surface to Lowest Outlet: 525 cf

Total Storage Provided: 525 cf

Surplus/Deficit: 29 cf

Filter Area: % Area Req.

Impervious 4554 5% 228 sf

Landscape 8462 2% 169 sf

Total Filter Area Required: 397 sf

Filter Area Provided: 464 sf

Surplus/Deficit: 67 sf



BMP Water Quality Volume (WQV) Calculations

BMP: Grassed Underdrained Soil Filter #1 (Pond 13P)

Area (sf) Ratio (in/sf) WQV (cf)

Impervious 4554 1 380 cf

Landscape 8462 0.4 282 cf

25% Pretreatment Credit ‐165 cf

Total WQV Required: 496 cf

Available Storage (cf):

cf

Surface to Lowest Outlet: 525 cf

Total Storage Provided: 525 cf

Surplus/Deficit: 29 cf

Filter Area: % Area Req.

Impervious 4554 5% 228 sf

Landscape 8462 2% 169 sf

Total Filter Area Required: 397 sf

Filter Area Provided: 464 sf

Surplus/Deficit: 67 sf



Location:

Date: 6/29/2021 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 3.78
D50 Median Stone Dia., Ft. Calculated
D Depth of Stone, In Calculated
Do Pipe Diameter, Ft 1.00
W1 Width @ Start, Ft. Calculated
W2 Width @ End, Ft Calculated
W Width of Channel 2

 

W1:
3(Do)= 3 Ft.

Width @ Start: 3 Ft.

D50: 0.02(Q)4/3 D50= 0.23 Ft.
Tw(Do)

or 2.8 In.

Median Stone Size: 6 In.

D: 2.25*D50 Depth of Riprap: 14 In.

La: If Tw<= Do/2: Do/2= 0.5 Ft.
La=1.8Q/Do3/2 + 7Do Tw= 0.5 Ft.

and W2=width of channel
or  

 W2=3Do+La  

If Tw>Do/2:
La=3Q/Do3/2 + 7Do

and W2=width of channel
or Length of Apron: 14 Ft.

W2=3Do+0.4La Width @ End: 2 Ft.

RIPRAP CALCULATIONS

CB #5-1, 12" Culvert (HydroCAD Pond #10P)



Location:

Date: 12/31/2020 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 0.65
D50 Median Stone Dia., Ft. Calculated
D Depth of Stone, In Calculated
Do Pipe Diameter, Ft 1.00
W1 Width @ Start, Ft. Calculated
W2 Width @ End, Ft Calculated
W Width of Channel 2

 

W1:
3(Do)= 3 Ft.

Width @ Start: 3 Ft.

D50: 0.02(Q)4/3 D50= 0.02 Ft.
Tw(Do)

or 0.3 In.

Median Stone Size: 6 In.

D: 2.25*D50 Depth of Riprap: 14 In.

La: If Tw<= Do/2: Do/2= 0.5 Ft.
La=1.8Q/Do3/2 + 7Do Tw= 0.5 Ft.

and W2=width of channel
or  

 W2=3Do+La  

If Tw>Do/2:
La=3Q/Do3/2 + 7Do

and W2=width of channel
or Length of Apron: 9 Ft.

W2=3Do+0.4La Width @ End: 2 Ft.

RIPRAP CALCULATIONS

CB #4, 12" Culvert (HydroCAD Pond #12P)



Location:

Date: 12/31/2020 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 0.63
D50 Median Stone Dia., Ft. Calculated
D Depth of Stone, In Calculated
Do Pipe Diameter, Ft 1.00
W1 Width @ Start, Ft. Calculated
W2 Width @ End, Ft Calculated
W Width of Channel 2

 

W1:
3(Do)= 3 Ft.

Width @ Start: 3 Ft.

D50: 0.02(Q)4/3 D50= 0.02 Ft.
Tw(Do)

or 0.3 In.

Median Stone Size: 6 In.

D: 2.25*D50 Depth of Riprap: 14 In.

La: If Tw<= Do/2: Do/2= 0.5 Ft.
La=1.8Q/Do3/2 + 7Do Tw= 0.5 Ft.

and W2=width of channel
or  

 W2=3Do+La  

If Tw>Do/2:
La=3Q/Do3/2 + 7Do

and W2=width of channel
or Length of Apron: 9 Ft.

W2=3Do+0.4La Width @ End: 2 Ft.

RIPRAP CALCULATIONS

GUSF #1, 12" Culvert (HydroCAD Pond #13P)



Location:

Date: 12/31/2020 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 2.17
D50 Median Stone Dia., Ft. Calculated
D Depth of Stone, In Calculated
Do Pipe Diameter, Ft 1.00
W1 Width @ Start, Ft. Calculated
W2 Width @ End, Ft Calculated
W Width of Channel 2

 

W1:
3(Do)= 3 Ft.

Width @ Start: 3 Ft.

D50: 0.02(Q)4/3 D50= 0.11 Ft.
Tw(Do)

or 1.3 In.

Median Stone Size: 6 In.

D: 2.25*D50 Depth of Riprap: 14 In.

La: If Tw<= Do/2: Do/2= 0.5 Ft.
La=1.8Q/Do3/2 + 7Do Tw= 0.5 Ft.

and W2=width of channel
or  

 W2=3Do+La  

If Tw>Do/2:
La=3Q/Do3/2 + 7Do

and W2=width of channel
or Length of Apron: 11 Ft.

W2=3Do+0.4La Width @ End: 2 Ft.

RIPRAP CALCULATIONS

Roof Leader - 12" Culvert (HydroCAD Reach #27R)



Location:

Date: 12/31/2020 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 7.85
D50 Median Stone Dia., Ft. Calculated
D Depth of Stone, In Calculated
Do Pipe Diameter, Ft 1.50
W1 Width @ Start, Ft. Calculated
W2 Width @ End, Ft Calculated
W Width of Channel 2

 

W1:
3(Do)= 4.5 Ft.

Width @ Start: 5 Ft.

D50: 0.02(Q)4/3 D50= 0.41 Ft.
Tw(Do)

or 5.0 In.

Median Stone Size: 6 In.

D: 2.25*D50 Depth of Riprap: 14 In.

La: If Tw<= Do/2: Do/2= 0.75 Ft.
La=1.8Q/Do3/2 + 7Do Tw= 0.5 Ft.

and W2=width of channel
or  

 W2=3Do+La  

If Tw>Do/2:
La=3Q/Do3/2 + 7Do

and W2=width of channel
or Length of Apron: 19 Ft.

W2=3Do+0.4La Width @ End: 2 Ft.

RIPRAP CALCULATIONS

GUSF #2, 18" Culvert (HydroCAD Pond #29P)



 

              

 
Section 9 
 
Stormwater Operations & Maintenance Plan 
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STORMWATER	INSPECTION	AND	MAINTENANCE	MANUAL	
 

Good To-Go 
Kittery Assessor’s Map 67, Lot 1 

 
 

OWNER	AT	TIME	OF	APPROVAL:	
Good	To‐Go	c/o	Cape	House	Management,	LLC	

484	U.S.	Route	1	
Kittery,	Maine		03904 

 
 
Proper inspection, maintenance, and repair are key elements in maintaining a successful 
stormwater management program on a developed property.  Routine inspections ensure permit 
compliance and reduce the potential for deterioration of infrastructure or reduced water quality. 
The following responsible parties shall be in charge of managing the stormwater facilities: 
 
 
 
RESPONSIBLE PARTIES: 
 
 
Owner:   Good To-Go c/o Cape House Management      (207) 451-9060  
  Name                                  Company              Phone  

 
 

Inspection: Good To-Go c/o Cape House Management      (207) 451-9060 
  Name                                  Company                 Phone 

 
 

Maintenance: Good To-Go c/o Cape House Management      (207) 451-9060 
Name                         Company                 Phone  

 
 
 
NOTES:  
 
Inspection and maintenance responsibilities shall transfer to any future property 
owner(s).   
 
 
This manual shall be updated as needed to reflect any changes related to any transfer of 
ownership and/or any delegation of inspection and maintenance responsibilities to any 
entity other than those listed above. 
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GRASSED	UNDERDRAINED	SOIL	FILTERS	
Underdrain soil filters control stormwater quality by capturing and retaining runoff and passing it 
through a filter bed comprised of a specific media.  The basin shall be inspected semi-annually and 
following major storm events for evidence of erosion, clogging or of bypass conditions.  

Maintenance 

 Drainage:	The filter should within 24 to 48 hours following a one-inch storm or greater. If the 
system drains too fast, adjust the outlet release valve opening to regulate the outflow. 

 Sediment	 Removal:  Sediment and plant debris should be removed from the pretreatment 
structure at least annually.  

 Mowing:  If mowing is desired, only hand-held string trimmers or push-mowers are allowed on 
the filter (no tractor) and the grass bed should be mowed no more than 2 times per growing 
season to maintain grass heights of no less than 6 inches. 

 Fertilization:	Fertilization of the underdrained filter area should be avoided unless absolutely 
necessary to establish vegetation.  

 Weeding:	Weeding to control unwanted or invasive plants if necessary. 
 Grass	cover:	Maintaining a healthy cover of grass will minimize clogging with fine sediments.  If 

ponding exceeds 48 hours, the top of the filter bed should be rototilled to reestablish the soil’s 
filtration capacity. 

 Soil	Filter	Replacement:	The top several inches of the filter can be replaced with fresh material if 
water is ponding for more than 72 hours, or the basin can be rototilled, seeded and mulched. 
Once the filter is mature, adding new material (a 1-inch to 2-inch cover of mature compost) can 
compensate for subsidence.	

 
CULVERTS	AND	DRAINAGE	PIPES	
Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas and to surface waters or closed drainage systems.  

Maintenance  
 Culverts and drainage pipes shall be inspected semi-annually, or more often as needed, 

for accumulation of debris and structural integrity.  Leaves and other debris shall be 
removed from the inlet and outlet to insure the functionality of drainage structures.  
Debris shall be disposed of on site where it will not concentrate back at the drainage 
structures or at a solid waste disposal facility. 

 Riprap Areas - Culvert outlets and inlets shall be inspected during annual maintenance 
and operations for erosion and scour.  If scour or erosion is identified, the owner shall 
take appropriate means to prevent further erosion.  

 
DEEP	SUMP	CATCH	BASINS		
Function – Catch basins collect stormwater, primarily from paved surfaces and roofs.  Stormwater 
from paved areas often contains sediment and contaminants.  Catch basin sumps serve to trap 
sediment, trace metals, nutrients and debris.  Hooded catch basins trap hydrocarbons and floating 
debris. 

Maintenance  
 Remove leaves and debris from structure grates on an as-needed basis. 
 Sumps shall be inspected and cleaned annually and any removed sediment and debris 

shall be disposed of at a solid waste disposal facility. 
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LANDSCAPED	AREAS	‐	FERTILIZER	MANAGEMENT	
Function – Fertilizer management involves controlling the rate, timing and method of fertilizer 
application so that the nutrients are taken up by the plants thereby reducing the chance of polluting 
the surface and ground waters.  Fertilizer management can be effective in reducing the amounts of 
phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.   

Maintenance  
 Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 

requirements and follow the recommendations. 
 Do not apply fertilizer to frozen ground. 
 Clean up any fertilizer spills. 
 Do not allow fertilizer to be broadcast into water bodies. 
 When fertilizing a lawn, water thoroughly, but do not create a situation where water 

runs off the surface of the lawn. 
 
 

LANDSCAPED	AREAS	‐	LITTER	CONTROL	
Function – Landscaped areas tend to filter debris and contaminates that may block drainage 
systems and pollute the surface and ground waters. 
 Maintenance  

 Litter Control and lawn maintenance involves removing litter such as trash, leaves, lawn 
clippings, pet wastes, oil and chemicals from streets, parking lots, and lawns before 
materials are transported into surface waters. 

 Litter control shall be implemented as part of the grounds maintenance program.   
 
 
VEGETATIVE	SWALES		
Function – Vegetative swales filter sediment from stormwater, promote infiltration, and the uptake 
of contaminates.  They are designed to treat runoff and dispose of it safely into the natural drainage 
system.  

Maintenance  
 Timely maintenance is important to keep a swale in good working condition. Mowing of 

grassed swales shall be monthly to keep the vegetation in vigorous condition.  The cut 
vegetation shall be removed to prevent the decaying organic litter from adding 
pollutants to the discharge from the swale.  

 Fertilizing shall be bi-annual or as recommended from soil testing.   
 Inspect swales following significant rainfall events. 
 Woody vegetation shall not be allowed to become established in the swales or rock 

riprap outlet protection and if present shall be removed.   
 Accumulated debris disrupts flow and leads to clogging and erosion.  Remove debris 

and litter as necessary. 
 Inspect for eroded areas.  Determine cause of erosion and correct deficiency as 

required.  Monitor repaired areas. 
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RIP	RAP	OUTLETS	
Function – Rip rap outlets slow the velocity of runoff, minimizing erosion and maximizing the 
treatment capabilities of associated buffers.  Vegetated buffers, either forested or meadow, slow 
runoff which promotes and reduces peak rates of runoff.  The reduced velocities and the presence 
of vegetation encourage the filtration of sediment and the limited bio-uptake of nutrients. 
	 Maintenance	

 Inspect level spreaders and buffers at least annually for signs of erosion, sediment 
buildup, or vegetation loss.  

 Inspect level for signs of condensed flows. Level spreader and rip rap shall be 
maintained to disperse flows evenly over level spreader.  

 If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of 
herbaceous vegetation.  

 If a forested buffer, then the buffer should be maintained in an undisturbed condition, 
unless erosion occurs.  

 If erosion of the buffer (forested or meadow) occurs, eroded areas should be repaired 
and replanted with vegetation similar to the remaining buffer. Corrective action should 
include eliminating the source of the erosion problem and may require retrofit or 
reconstruction of the level spreader.  

 Remove debris and accumulated sediment and dispose of properly.  
 
 
GENERAL	CLEAN	UP		

 Upon completion of the project, the contractor shall remove all temporary stormwater 
structures (i.e., temporary stone check dams, silt fence, temporary diversion swales, catch 
basin inlet filter, 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. 

 Once in operation, all paved areas of the site should be swept at least once annually at the 
end of winter/early spring prior to significant spring rains. 

 
 
APPPENDIX	

A. Stormwater System Operations and Maintenance Report  
B. Site Grading and Drainage Plan  

 



  

  STORM WATER SYSTEM OPERATION AND MAINTENANCE REPORT 
 

General Information 
Project Name   

 
Owner  

 
Inspector’s Name(s)  

 
Inspector’s Contact 
Information 

  
 

Date of Inspection                                                           Start Time:                           End Time: 
 

Type of Inspection: 
  Annual Report          Post-storm event     Due to a discharge of significant amounts of sediment 

 
Notes: 
 

 
General Site Questions and Discharges of Significant Amounts of Sediment 

Subject Status Notes 
A discharge of significant amounts of sediment may be indicated by (but is not limited to) observations of the following.   
Note whether any are observed during this inspection: 
                                                                                                                                    Notes/ Action taken: 
1 Do the current site conditions reflect 

the attached site plan?   
Yes  
No 

 

2 Is the site permanently stabilized, 
temporary erosion and sediment 
controls are removed, and stormwater 
discharges from construction activity 
are eliminated? 

Yes  
No 

 

3 Is there evidence of the discharge of 
significant amounts of sediment to 
surface waters, or conveyance 
systems leading to surface waters? 

Yes  
No 

 

 
 

Permit Coverage and Plans 
# BMP/Facility Inspected Corrective Action Needed and Notes Date Corrected 

 Grassed Underdrained Soil Filters Yes  
No 

  

 Catch Basins Yes  
No 

  

 Drainage Pipes Yes  
No 

 
 

 

 Riprap Aprons Yes  
No 

  

  Yes  
No 

  

  Yes  
No 

  

  Yes  
No 

  

 





 

              

 
Section 10 
 
Watershed Plans 
 
Pre-Development Drainage Area Plan 
Post-Development Drainage Area Plan 

 
 
 

 

 









 
 
INTRODUCTION 
  
The purpose of this report is to summarize a traffic impact study performed by James W. 
Sewall Company (Sewall) for a proposed specialty food manufacturing facility, Good to Go, 
to be located off Route 1 in Kittery, Maine.  The site location, on the easterly side of Route 
1 is located is between Landmark Hill Lane and Parson’s Lane, as shown on the map in 
Figure 1.  The facility will be 20,000 square feet (S.F.) in size and will employ 30 persons.  
Access to the site will be provided by a single full-movement access drive to Route 1.   
 
This report details the traffic analysis which determines the expected number of trips to be 
generated by the manufacturing facility and any off-site impacts on level of service or 
safety for the local Town of Kittery approval process.  
  
It is understood that construction is expected to begin in fall of 2021 with completion and 
occupancy planned for summer 2022. Hence, 2022 was selected as the study year for 
traffic analysis puposes.   

 
TRIP GENERATION ANALYSIS 
 
The number of trips to be generated by the proposed manufacturing facility was estimated 
utilizing the latest Institute of Transportation Engineers (ITE) “Trip Generation, 10th 
edition”.  Land use code (LUC) 140 – Manufacturing was utilized on the basis of both 
20,000 S.F. and 30 employees.  The results are summarized below: 
 

                               ITE TRIP GENERATION 
Time Period                                                          S.F.                 Employees      Average 

 

Weekday                                                80 74 78 
 

AM Peak Hour – Adjacent Street                 13 11 12 
  Entering  10 8  9 
  Exiting   3 3   3 
 

AM Peak Hour – Generator 16 13 15  
  Entering  12 11 12 
  Exiting   4 2 3  
 

PM Peak Hour – Adjacent Street                 14 10 12  
  Entering  4 4  4 
  Exiting   10 6  8   
    

PM Peak Hour – Generator 16 14 15  
  Entering  7 6  6 
  Exiting   9 8  9   
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The results were similar on both the square footage and employee bases so they were 
averaged together to best estimate trips. These results show that the proposed manufacturing 
facility is expected to generate 78 one-way trips (39 round-trips) on a daily basis. Twelve one-
way trips are projected for the AM and PM peak hours of the adjacent street system. Fifteen 
one-way trips will be generated during the peak hours of the facility.  This level of traffic would 
not be expected to have a significant impact off-site on traffic operations beyond the site 
drives.   

   
However, to assess level of service to meet the requirements of the Kittery ordinances, 
traffic analysis was conducted for the site drive intersection to demonstrate level of 
service.   

 
TRAFFIC VOLUMES 

Turning movement/classification counts were conducted by Sewall during the weekday AM 
(7:00 – 9:00) and PM peak hour periods (3:00- 6:00) on June 3, 2021 at the intersection of 
Route 1 and Landmark Hill Lane to determine existing volumes and traffic patterns.  The 
AM peak hour occurred from 8:00 to 9:00 while the PM peak hour occurred from 3:45 – 
4:45. The counts were factored to 30th highest hour conditions using MaineDOT group 
mean factors. These volumes typically occur under peak summer conditions in July and 
August in Maine.  The results are shown in Figure 2.  The PM peak hour volumes are 40 % 
higher than the AM peak hour volumes.  Given this and the similar site trip generation 
during both peak hours, the PM peak hour was selected as the analysis period, when the 
additional trips are expected to have the greatest impact.    
                                                          
Existing average annual daily traffic (AADT) data for the area was obtained from "Traffic 
Volume Counts, 2019 and 2014 Annual Reports", published by MaineDOT.  This data is 
summarized in the following table: 
 

              Average Annual Daily Traffic 
Location Description   2010 2013 2016 2019 
        
Route 1, northeast of Cutts Road   11,340 --- --- 10,550 
Route 1, northeast of Haley Road   12,330 10,940 10,260 10,780 
Route 1, southwest of Beechridge Road in York  11,450 9,370 9,490 9,440 

 
As seen above, traffic volumes have generally been declining along this section of Route 1 
over the period 2010 to 2019.  As a result, a conservative ½ % annual traffic growth rate 
was utilized to project the 2021 volumes to base 2022 conditions.   
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The Town of Kittery Planner was contacted to determine if there are any other approved 
(but unbuilt) developments, expected to significantly impact future Route 1 volumes in the 
area, which should be considered in the traffic analysis.  The only other development 
project identified is the Homestead Subdivision project, which is located on Route 1 
opposite Lewis Road. The trips to be generated by this development were obtained from 
the Traffic Impact study prepared by Maine Traffic Resources (now Sewall) and dated 
9/7/2018.  Those other development volumes expected to be passing by the site during 
the PM peak hour are shown in Figure 3.  The resulting 2022 No Build volumes, allowing for 
1/2 % annual traffic growth and the Homestead Subdivision to be fully occupied, are 
shown in Figure 4.   
 
The trip assignments for the manufacturing facility were assigned based upon the travel 
patterns recorded during the counts.  The resulting trip assignments are shown in Figure 5.  
Based upon the trip assignments the facility is expected to have a minimal impact on off-
site traffic operations.  Generally, a project won’t have an impact on traffic operations 
unless it generates in excess of twenty-five (25) lane hour trips.  Based upon the trip 
assignments, the manufacturing facility will generate just four (4) lane hour trips during the 
PM peak hour analysis period.  Given these trip assignments the study area would be 
limited to the site drive intersection but it was extended southerly through the intersection 
of Landmark Hill Lane to evaluate impact on nearby intersections.  Lastly, the projected 
Build 2022 volumes are shown in Figure 6.   
 
    
 

CAPACITY ANALYSIS 
 
Traffic operations are evaluated in terms of level of service (LOS). Level of service is a 
qualitative measure that describes operations by letter designation. The levels range from 
A - very little delay to F - extreme delays. Level of service "D" is generally considered 
acceptable in urban locations while LOS "E" is generally considered the capacity of a facility 
and the minimum tolerable level. The level of service for unsignalized intersections is 
based upon average control delay per vehicle for each minor, opposed movement, as 
defined in the following table excerpted from the 2010 "Highway Capacity Manual": 

 
                            Unsignalized Intersection Level of Service 
 LOS       Delay Range  
 

 A < = 10.0 seconds   
 B > 10.0 and <= 15.0  
 C > 15.0 and <= 25.0 
 D > 25.0 and <= 35.0 
 E > 35.0 and <= 50.0 

  F > 50.0 
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UNSIGNALIZED INTERSECTION ANALYSIS 
 
The level of service (LOS) was determined for the unsignalized study area intersection for 
existing 2021 and projected 2022 conditions using Synchro 10 and SimTraffic.  The results 
are provided in the appendix and are summarized in the following tables:                                                                   
 
           Route 1 & Landmark Hill Lane  

         PM Peak Hour Level of Service 
 Existing No Build Build 
Approach/Movement 2021 2022 2022   
  

Westbound Landmark Hill Lane  A (6.5)  A (8.1)  A (9.3) 
 

Northbound Route 1 A (1.2) A (1.2) A (1.3) 
 

Southbound Route 1 A (0.3) A (0.3) A (0.4) 
 
Overall Intersection  A (0.8)  A (0.9) A (1.0) 
    
As seen above, Landmark Hill Lane currently operates at a good LOS “A” during the PM 
peak hour with no significant delay.  The same LOS is expected in 2022 allowing for ½ % 
annual traffic growth and the Homestead Subdivision project.  Lastly under projected build 
volumes, with the Good to Go facility fully occupied, it will continue to operate at LOS “A” 
with no capacity concerns. The increase in delay from No Build to Build conditions is 
negligible at 0.10 second demonstrating the minimal impact of the project on traffic 
operations off-site.  
 
                                                                                                 Route 1 & Site Drive  

          PM Peak Hour Level of Service 
 Build 

Approach/Movement  2022    
 

Westbound Site Drive  A (6.5)  
 

Northbound Route 1  A (0.3) 
 

Southbound Route 1  A (0.8) 
 
Overall Intersection   A (0.6)   

 
As seen above, there are also no capacity concerns at the unsignalized site drive intersection, 
which will also function at a very good LOS “A” in 2022 under full Build volumes.  
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SAFETY ANAYSIS 
ACCIDENT REVIEW 
 
The Maine Department of Transportation uses two criteria to determine high crash 
locations (HCLs).   The first is the critical rate factor (CRF), which is a measure of the 
accident rate.  A CRF greater than one indicates a location which has a higher than 
expected crash rate.  The expected rate is calculated as a statewide average of similar 
facilities.    
 
The second criterion, which must also be met, is based upon the number of accidents 
that occur at a particular location. Eight or more accidents must occur over the three-
year study period for the location to be considered a high crash location.   
 
The MaineDOT Map Viewer was reviewed for high crash locations in the vicinity of the 
site for the most recent 3-year period (2018 – 2020). There are no high crash locations 
along Route 1 from Cutts Road in Kittery northerly to the intersection of Beech Ridge 
Road and Southside Road in York.  As a result, no additional accident review or 
evaluation is necessary.  
 
 
 
 
DRIVEWAY SIGHT DISTANCE 
 
One of the most important safety factors to consider for a project is sight distance from the 
access drives.  This sight distance is measured ten feet back from the edge of travel way at 
a driver’s eye height of 3.5 feet to an object height of 4.25 feet.  Sewall recommends a 
minimum sight distance of 450 feet for the posted 45 mile per hour speed limit on this 
segment of Route 1.  The Kittery ordinance also requires 450’ of sight distance while 
MaineDOT Entrance Rules require a lesser 425’.    
 
Sewall field checked the sight distances from the proposed drive location and found it 
exceeds 500’ to the left (south) and was approximately 450’ to the right (north).    Altus 
Engineering prepared a sight distance analysis, shown on their Highway Access Plan 
provided in this study, which confirms that the sight distance to the right exceeds 450’.  
Hence, sight distance will be adequate to provide for safe access.  It is important that no 
signage or landscaping be located in the driveway sight triangle which could obscure or 
limit the driveway sight distances in the future. 
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SUMMARY AND RECOMMENDATIONS 
 
The proposed specialty food manufacturing facility is expected to generate between 12 
and 15 one-way trips during peak hours.  Based upon both trip generation results and the 
peak hour volumes, the weekday PM peak hour of the adjacent street was selected as the 
analysis period.  Also based upon the trip assignments, the study area for capacity 
purposes was defined as extending from the site drive through the intersection of 
Landmark Hill Lane to evaluate off-site impact.   
 
In terms of capacity, the unsignalized intersection of Landmark Hill Lane currently operates 
at a good level of service “A” during the weekday PM peak hour.  Under projected Build 
volumes the LOS will remain at this level with no capacity concerns.  The site drive is also 
expected to operate at LOS “A”, again showing no capacity concerns.  
 
In terms of safety, there are no high crash locations within an extended study area so no 
further accident review or evaluation is necessary.  Sight distances from the proposed site 
drive exceed the recommended standard providing for safe access.  It is important that no 
signage or landscaping be located in the sight triangle which could obstruct driveway sight 
distance in the future. 
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File Name : KitteryLandmarkHill1AM2021
Site Code : 00000000
Start Date : 6/3/2021
Page No : 1

TITLE:  Route 1 and Landmark Hill Road
TOWN:  Kittery, ME
COUNTER:  WD
WEATHER:  Sun/clouds

Groups Printed- Passenger Vehicles - Light Trucks - Heavy Trucks
Route 1

Southbound
Landmark Hill

Westbound
Route 1

Northbound
Landmark Hill

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

07:00 AM 0 52 0 0 52 0 0 0 0 0 0 48 0 0 48 0 0 0 0 0 100
07:15 AM 0 55 0 0 55 0 0 0 1 1 0 50 0 0 50 0 0 0 0 0 106
07:30 AM 0 67 3 0 70 0 0 0 0 0 6 70 0 0 76 0 0 0 0 0 146
07:45 AM 0 75 4 0 79 0 0 0 1 1 8 59 0 0 67 0 0 0 0 0 147

Total 0 249 7 0 256 0 0 0 2 2 14 227 0 0 241 0 0 0 0 0 499

08:00 AM 0 70 4 0 74 1 0 0 0 1 5 82 0 0 87 0 0 0 0 0 162
08:15 AM 0 76 4 0 80 0 0 0 0 0 1 78 0 0 79 0 0 0 0 0 159
08:30 AM 0 96 3 0 99 1 0 1 0 2 2 85 0 0 87 0 0 0 0 0 188
08:45 AM 0 93 6 0 99 0 0 1 0 1 3 81 0 0 84 0 0 0 0 0 184

Total 0 335 17 0 352 2 0 2 0 4 11 326 0 0 337 0 0 0 0 0 693

Grand Total 0 584 24 0 608 2 0 2 2 6 25 553 0 0 578 0 0 0 0 0 1192
Apprch % 0 96.1 3.9 0  33.3 0 33.3 33.3  4.3 95.7 0 0  0 0 0 0   

Total % 0 49 2 0 51 0.2 0 0.2 0.2 0.5 2.1 46.4 0 0 48.5 0 0 0 0 0
Passenger Vehicles

% Passenger Vehicles 0 95.2 100 0 95.4 100 0 100 100 100 96 91.5 0 0 91.7 0 0 0 0 0 93.6
Light Trucks

% Light Trucks 0 4.5 0 0 4.3 0 0 0 0 0 0 6.5 0 0 6.2 0 0 0 0 0 5.2
Heavy Trucks 0 2 0 0 2 0 0 0 0 0 1 11 0 0 12 0 0 0 0 0 14

% Heavy Trucks

Sewall
40 Forest Falls Drive
Yarmouth, ME  04096



File Name : KitteryLandmarkHill1AM2021
Site Code : 00000000
Start Date : 6/3/2021
Page No : 2

TITLE:  Route 1 and Landmark Hill Road
TOWN:  Kittery, ME
COUNTER:  WD
WEATHER:  Sun/clouds

Route 1
Southbound

Landmark Hill
Westbound

Route 1
Northbound

Landmark Hill
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 70 4 0 74 1 0 0 0 1 5 82 0 0 87 0 0 0 0 0 162
08:15 AM 0 76 4 0 80 0 0 0 0 0 1 78 0 0 79 0 0 0 0 0 159
08:30 AM 0 96 3 0 99 1 0 1 0 2 2 85 0 0 87 0 0 0 0 0 188
08:45 AM 0 93 6 0 99 0 0 1 0 1 3 81 0 0 84 0 0 0 0 0 184
Total Volume 0 335 17 0 352 2 0 2 0 4 11 326 0 0 337 0 0 0 0 0 693
% App. Total 0 95.2 4.8 0  50 0 50 0  3.3 96.7 0 0  0 0 0 0   

PHF .000 .872 .708 .000 .889 .500 .000 .500 .000 .500 .550 .959 .000 .000 .968 .000 .000 .000 .000 .000 .922
Passenger Vehicles

% Passenger Vehicles 0 95.2 100 0 95.5 100 0 100 0 100 100 91.4 0 0 91.7 0 0 0 0 0 93.7
Light Trucks

% Light Trucks 0 4.8 0 0 4.5 0 0 0 0 0 0 6.4 0 0 6.2 0 0 0 0 0 5.3
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 7 0 0 7 0 0 0 0 0 7

% Heavy Trucks

 Route 1 

 L
a
n
d
m

a
rk

 H
ill

  L
a
n
d
m

a
rk

 H
ill 

 Route 1 

Right

0 
0 
0 
0 

Thru

319 
16 
0 

335 
Left

17 
0 
0 

17 
Peds

0 
0 
0 
0 

InOut Total
300 336 636 
21 16 37 
7 0 7 

328 680 352 

R
ig

h
t 2
 

0
 

0
 

2
 

T
h
ru 0

 
0
 

0
 

0
 

L
e
ft 2

 
0
 

0
 

2
 

P
e
d
s 0

 
0
 

0
 

0
 

O
u
t

T
o
ta

l
In

2
8
 

4
 

3
2
 

0
 

0
 

0
 

0
 

0
 

0
 

2
8
 

3
2
 

4
 

Left
0 
0 
0 
0 

Thru
298 

21 
7 

326 

Right
11 
0 
0 

11 

Peds
0 
0 
0 
0 

Out TotalIn

321 309 630 
16 21 37 
0 7 7 

337 674 337 

L
e
ft

0
 

0
 

0
 

0
 

T
h
ru

0
 

0
 

0
 

0
 

R
ig

h
t0
 

0
 

0
 

0
 

P
e
d
s0

 
0
 

0
 

0
 

T
o
ta

l
O

u
t

In
0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

Peak Hour Begins at 08:00 AM
 
Passenger Vehicles
Light Trucks
Heavy Trucks

Peak Hour Data

North

Sewall
40 Forest Falls Drive
Yarmouth, ME  04096



File Name : KitteryLandmarkHill1AM2021
Site Code : 00000000
Start Date : 6/3/2021
Page No : 3

TITLE:  Route 1 and Landmark Hill Road
TOWN:  Kittery, ME
COUNTER:  WD
WEATHER:  Sun/clouds

Route 1
Southbound

Landmark Hill
Westbound

Route 1
Northbound

Landmark Hill
Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

08:00 AM 07:45 AM 08:00 AM 07:00 AM

+0 mins. 0 70 4 0 74 0 0 0 1 1 5 82 0 0 87 0 0 0 0 0
+15 mins. 0 76 4 0 80 1 0 0 0 1 1 78 0 0 79 0 0 0 0 0
+30 mins. 0 96 3 0 99 0 0 0 0 0 2 85 0 0 87 0 0 0 0 0
+45 mins. 0 93 6 0 99 1 0 1 0 2 3 81 0 0 84 0 0 0 0 0
Total Volume 0 335 17 0 352 2 0 1 1 4 11 326 0 0 337 0 0 0 0 0
% App. Total 0 95.2 4.8 0  50 0 25 25  3.3 96.7 0 0  0 0 0 0  

PHF .000 .872 .708 .000 .889 .500 .000 .250 .250 .500 .550 .959 .000 .000 .968 .000 .000 .000 .000 .000
Passenger Vehicles

% Passenger Vehicles 0
95.

2
100 0 95.5 100 0 100 100 100 100

91.
4

0 0 91.7 0 0 0 0 0

Light Trucks 0 16 0 0 16 0 0 0 0 0 0 21 0 0 21 0 0 0 0 0
% Light Trucks 0 4.8 0 0 4.5 0 0 0 0 0 0 6.4 0 0 6.2 0 0 0 0 0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 7 0 0 7 0 0 0 0 0

% Heavy Trucks
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File Name : KitteryLandmarkHill1PM2021
Site Code : 00000000
Start Date : 6/3/2021
Page No : 1

TITLE:  Route 1 and Landmark Hill
TOWN:  Kittery, ME
COUNTER:  WD
WEATHER:  Sun/clouds

Groups Printed- Passenger Vehicles - Light Trucks - Heavy Trucks
Route 1

Southbound
Landmark Hill

Westbound
Route 1

Northbound Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

03:00 PM 0 103 0 0 103 0 0 0 0 0 7 126 0 0 133 0 0 0 0 0 236
03:15 PM 0 95 4 0 99 2 0 1 0 3 3 115 0 0 118 0 0 0 0 0 220
03:30 PM 0 94 4 0 98 3 0 2 0 5 5 134 0 0 139 0 0 0 0 0 242
03:45 PM 0 87 2 0 89 1 0 2 0 3 3 120 0 0 123 0 0 0 0 0 215

Total 0 379 10 0 389 6 0 5 0 11 18 495 0 0 513 0 0 0 0 0 913

04:00 PM 0 103 0 0 103 4 0 2 0 6 2 116 0 0 118 0 0 0 0 0 227
04:15 PM 0 102 3 0 105 0 0 2 1 3 0 145 0 0 145 0 0 0 0 0 253
04:30 PM 0 130 4 0 134 1 0 1 0 2 2 135 0 0 137 0 0 0 0 0 273
04:45 PM 0 96 1 0 97 3 0 0 0 3 0 110 0 0 110 0 0 0 0 0 210

Total 0 431 8 0 439 8 0 5 1 14 4 506 0 0 510 0 0 0 0 0 963

05:00 PM 0 85 3 0 88 3 0 0 0 3 1 101 0 0 102 0 0 0 0 0 193
05:15 PM 0 106 0 0 106 1 0 0 0 1 3 105 0 0 108 0 0 0 0 0 215
05:30 PM 0 70 2 0 72 0 0 0 0 0 3 102 0 0 105 0 0 0 0 0 177
05:45 PM 0 81 0 0 81 2 0 0 0 2 3 121 0 0 124 0 0 0 0 0 207

Total 0 342 5 0 347 6 0 0 0 6 10 429 0 0 439 0 0 0 0 0 792

Grand Total 0 1152 23 0 1175 20 0 10 1 31 32 1430 0 0 1462 0 0 0 0 0 2668
Apprch % 0 98 2 0  64.5 0 32.3 3.2  2.2 97.8 0 0  0 0 0 0   

Total % 0 43.2 0.9 0 44 0.7 0 0.4 0 1.2 1.2 53.6 0 0 54.8 0 0 0 0 0
Passenger Vehicles 1135 1397

% Passenger Vehicles 0 98.5 100 0 98.6 100 0 100 100 100 93.8 97.7 0 0 97.6 0 0 0 0 0 98.1
Light Trucks

% Light Trucks 0 1 0 0 1 0 0 0 0 0 6.2 2 0 0 2.1 0 0 0 0 0 1.6
Heavy Trucks 0 5 0 0 5 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 9

% Heavy Trucks

Sewall
40 Forest Falls Drive
Yarmouth, ME  04096



File Name : KitteryLandmarkHill1PM2021
Site Code : 00000000
Start Date : 6/3/2021
Page No : 2

TITLE:  Route 1 and Landmark Hill
TOWN:  Kittery, ME
COUNTER:  WD
WEATHER:  Sun/clouds

Route 1
Southbound

Landmark Hill
Westbound

Route 1
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:45 PM

03:45 PM 0 87 2 0 89 1 0 2 0 3 3 120 0 0 123 0 0 0 0 0 215
04:00 PM 0 103 0 0 103 4 0 2 0 6 2 116 0 0 118 0 0 0 0 0 227
04:15 PM 0 102 3 0 105 0 0 2 1 3 0 145 0 0 145 0 0 0 0 0 253
04:30 PM 0 130 4 0 134 1 0 1 0 2 2 135 0 0 137 0 0 0 0 0 273
Total Volume 0 422 9 0 431 6 0 7 1 14 7 516 0 0 523 0 0 0 0 0 968
% App. Total 0 97.9 2.1 0  42.9 0 50 7.1  1.3 98.7 0 0  0 0 0 0   

PHF .000 .812 .563 .000 .804 .375 .000 .875 .250 .583 .583 .890 .000 .000 .902 .000 .000 .000 .000 .000 .886
Passenger Vehicles

% Passenger Vehicles 0 98.1 100 0 98.1 100 0 100 100 100 100 96.1 0 0 96.2 0 0 0 0 0 97.1
Light Trucks

% Light Trucks 0 1.2 0 0 1.2 0 0 0 0 0 0 3.3 0 0 3.3 0 0 0 0 0 2.3
Heavy Trucks 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 6

% Heavy Trucks
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Peak Hour Begins at 03:45 PM
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File Name : KitteryLandmarkHill1PM2021
Site Code : 00000000
Start Date : 6/3/2021
Page No : 3

TITLE:  Route 1 and Landmark Hill
TOWN:  Kittery, ME
COUNTER:  WD
WEATHER:  Sun/clouds

Route 1
Southbound

Landmark Hill
Westbound

Route 1
Northbound Eastbound

Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Peak Hour Analysis From 03:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 03:15 PM 03:30 PM 03:00 PM

+0 mins. 0 103 0 0 103 2 0 1 0 3 5 134 0 0 139 0 0 0 0 0
+15 mins. 0 102 3 0 105 3 0 2 0 5 3 120 0 0 123 0 0 0 0 0
+30 mins. 0 130 4 0 134 1 0 2 0 3 2 116 0 0 118 0 0 0 0 0
+45 mins. 0 96 1 0 97 4 0 2 0 6 0 145 0 0 145 0 0 0 0 0
Total Volume 0 431 8 0 439 10 0 7 0 17 10 515 0 0 525 0 0 0 0 0
% App. Total 0 98.2 1.8 0  58.8 0 41.2 0  1.9 98.1 0 0  0 0 0 0  

PHF .000 .829 .500 .000 .819 .625 .000 .875 .000 .708 .500 .888 .000 .000 .905 .000 .000 .000 .000 .000
Passenger Vehicles

% Passenger Vehicles 0
98.

1
100 0 98.2 100 0 100 0 100 90

96.
3

0 0 96.2 0 0 0 0 0

Light Trucks 0 5 0 0 5 0 0 0 0 0 1 16 0 0 17 0 0 0 0 0
% Light Trucks 0 1.2 0 0 1.1 0 0 0 0 0 10 3.1 0 0 3.2 0 0 0 0 0
Heavy Trucks 0 3 0 0 3 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0

% Heavy Trucks
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SimTraffic Simulation Summary
Existing 2021 PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:50 6:50 6:50 6:50 6:50 6:50
End Time 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1
Vehs Entered 1198 1172 1164 1155 1258 1190
Vehs Exited 1193 1166 1157 1145 1259 1185
Starting Vehs 14 9 11 11 14 12
Ending Vehs 19 15 18 21 13 17
Travel Distance (mi) 637 623 619 609 673 632
Travel Time (hr) 15.3 15.0 14.8 14.7 16.3 15.2
Total Delay (hr) 1.0 0.9 0.9 0.9 1.0 0.9
Total Stops 19 11 17 16 22 17
Fuel Used (gal) 17.0 16.4 16.5 16.2 17.8 16.8

Interval #0 Information  Seeding
Start Time 6:50
End Time 7:00
Total Time (min) 10
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording
Start Time 7:00
End Time 8:00
Total Time (min) 60
Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1198 1172 1164 1155 1258 1190
Vehs Exited 1193 1166 1157 1145 1259 1185
Starting Vehs 14 9 11 11 14 12
Ending Vehs 19 15 18 21 13 17
Travel Distance (mi) 637 623 619 609 673 632
Travel Time (hr) 15.3 15.0 14.8 14.7 16.3 15.2
Total Delay (hr) 1.0 0.9 0.9 0.9 1.0 0.9
Total Stops 19 11 17 16 22 17
Fuel Used (gal) 17.0 16.4 16.5 16.2 17.8 16.8



SimTraffic Performance Report
Existing 2021 PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 2

3: Route 1 & Landmark Hill Lane Performance by lane 

Lane WB NB SB All
Movements Served LR TR LT
Denied Del/Veh (s) 0.3
Total Del/Veh (s) 6.5 1.2 0.3 0.8



Queuing and Blocking Report
Existing 2021 PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 3

Intersection: 3: Route 1 & Landmark Hill Lane

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 35 6 44
Average Queue (ft) 9 0 5
95th Queue (ft) 33 4 24
Link Distance (ft) 546 1435 172
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



SimTraffic Simulation Summary
2022 No Build PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:50 6:50 6:50 6:50 6:50 6:50
End Time 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1
Vehs Entered 1341 1317 1240 1209 1203 1263
Vehs Exited 1347 1302 1242 1197 1197 1257
Starting Vehs 22 8 20 9 11 14
Ending Vehs 16 23 18 21 17 19
Travel Distance (mi) 708 688 651 630 631 662
Travel Time (hr) 17.1 16.8 15.6 15.2 15.1 16.0
Total Delay (hr) 1.1 1.2 1.0 1.0 0.9 1.0
Total Stops 18 16 20 18 18 18
Fuel Used (gal) 18.7 18.4 17.5 16.7 16.8 17.6

Interval #0 Information  Seeding
Start Time 6:50
End Time 7:00
Total Time (min) 10
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording
Start Time 7:00
End Time 8:00
Total Time (min) 60
Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1341 1317 1240 1209 1203 1263
Vehs Exited 1347 1302 1242 1197 1197 1257
Starting Vehs 22 8 20 9 11 14
Ending Vehs 16 23 18 21 17 19
Travel Distance (mi) 708 688 651 630 631 662
Travel Time (hr) 17.1 16.8 15.6 15.2 15.1 16.0
Total Delay (hr) 1.1 1.2 1.0 1.0 0.9 1.0
Total Stops 18 16 20 18 18 18
Fuel Used (gal) 18.7 18.4 17.5 16.7 16.8 17.6



SimTraffic Performance Report
2022 No Build PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 2

3: Route 1 & Landmark Hill Lane Performance by lane 

Lane WB NB SB All
Movements Served LR TR LT
Denied Del/Veh (s) 0.3
Total Del/Veh (s) 8.1 1.2 0.3 0.9



Queuing and Blocking Report
2022 No Build PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 3

Intersection: 3: Route 1 & Landmark Hill Lane

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 40 11 59
Average Queue (ft) 10 0 5
95th Queue (ft) 34 8 28
Link Distance (ft) 546 1435 171
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



SimTraffic Simulation Summary
2022 Build PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 1

Summary of All Intervals

Run Number 1 2 3 4 5 Avg
Start Time 6:50 6:50 6:50 6:50 6:50 6:50
End Time 8:00 8:00 8:00 8:00 8:00 8:00
Total Time (min) 70 70 70 70 70 70
Time Recorded (min) 60 60 60 60 60 60
# of Intervals 2 2 2 2 2 2
# of Recorded Intervals 1 1 1 1 1 1
Vehs Entered 1185 1273 1232 1245 1291 1246
Vehs Exited 1186 1276 1229 1240 1283 1242
Starting Vehs 15 17 14 12 10 13
Ending Vehs 14 14 17 17 18 15
Travel Distance (mi) 632 680 659 664 689 665
Travel Time (hr) 15.2 16.6 15.9 16.1 16.7 16.1
Total Delay (hr) 1.0 1.2 1.0 1.1 1.2 1.1
Total Stops 30 36 25 27 28 29
Fuel Used (gal) 17.0 18.3 17.5 17.8 18.4 17.8

Interval #0 Information  Seeding
Start Time 6:50
End Time 7:00
Total Time (min) 10
Volumes adjusted by Growth Factors.
No data recorded this interval.

Interval #1 Information  Recording
Start Time 7:00
End Time 8:00
Total Time (min) 60
Volumes adjusted by Growth Factors.

Run Number 1 2 3 4 5 Avg
Vehs Entered 1185 1273 1232 1245 1291 1246
Vehs Exited 1186 1276 1229 1240 1283 1242
Starting Vehs 15 17 14 12 10 13
Ending Vehs 14 14 17 17 18 15
Travel Distance (mi) 632 680 659 664 689 665
Travel Time (hr) 15.2 16.6 15.9 16.1 16.7 16.1
Total Delay (hr) 1.0 1.2 1.0 1.1 1.2 1.1
Total Stops 30 36 25 27 28 29
Fuel Used (gal) 17.0 18.3 17.5 17.8 18.4 17.8



SimTraffic Performance Report
2022 Build PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 2

3: Route 1 & Landmark Hill Lane Performance by lane 

Lane WB NB SB All
Movements Served LR TR LT
Denied Del/Veh (s) 0.3
Total Del/Veh (s) 9.3 1.3 0.4 1.0

4: Route 1 & Site Drive Performance by lane 

Lane WB NB SB All
Movements Served LR TR LT
Denied Del/Veh (s) 0.2
Total Del/Veh (s) 6.5 0.3 0.8 0.6

Total Network Performance 

Denied Del/Veh (s) 0.5
Total Del/Veh (s) 2.7



Queuing and Blocking Report
2022 Build PM 06/14/2021

Kittery Food Manufacturing SimTraffic Report
Sewall Page 3

Intersection: 3: Route 1 & Landmark Hill Lane

Movement WB SB
Directions Served LR LT
Maximum Queue (ft) 35 74
Average Queue (ft) 13 6
95th Queue (ft) 37 34
Link Distance (ft) 546 171
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 4: Route 1 & Site Drive

Movement WB SB
Directions Served LR LT
Maximum Queue (ft) 31 25
Average Queue (ft) 8 1
95th Queue (ft) 29 11
Link Distance (ft) 416 1133
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 0




	591.137-Kittery-DL-210902-524 US Route 1 First Review JBS
	524 US Route 1, Good To-Go Site Plan and ROW Application
	Tax Map 67, Lot 1; MU Zone
	CMA #591.136
	CMA Engineers has received the following information for Assignment #136, review of the Good To-Go facility site plan and Right of Way application, located at 525 US Route 1, Map 67 Lot 1 in the Mixed-Use Zone.
	1) Letter of application, Application forms for Site Plan Review and Right-of-Way Plan Review; Letter outlining waiver requests, and related application materials for 524 US Route 1, Good To-Go Site Plan and ROW Application, prepared by Altus Engineer...
	16.3 Zoning Regulations
	16.3.2.13  Mixed Use (MU)
	The proposed use is a permitted use, as a light industry, with size 20,000 sf or less.
	The project conforms to all zoning standards for MU.
	16.8 Design and Performance Standards-Built Environment
	The applicant proposed to construct a roadway (secondary collector street) within a new public ROW. The ROW as proposed extends over 800 feet eastward from US Route 1. As a public ROW, it is proposed to meet Town standards for acceptance, with several...
	Article IV. Streets and Pedestrian Ways
	16.8.4.3 Street Classification
	A Secondary Collector Street classification is proposed with a 60-ft width minimum. This standard is in the “Public” classifications on Table 1. This classification would accommodate up to 800 ADT. This level of use exceeds the traffic generation from...
	16.8.4.7 Dead End Streets
	The ROW as proposed is a dead end, which is allowed for this street classification. The design does not include a cul-de-sac. The truck movements into the proposed facility apparently use the public ROW for turning into the private property.  A cul-de...
	16.8.4.8 Grades, Intersections and Sight Distances
	Sight distances at Route 1 have been shown to be satisfactory.
	The new driveway to the residence is appropriate and removes it from US Route 1. However, it is within about 75 feet of the intersection. An analysis that location, including any “stacking” of exiting vehicles including trucks, should be completed to ...
	The design of the intersection should be further developed indicating limits of paving, grades, striping, stop bars, and other details.
	Applicant should determine ME DOT jurisdiction. Maine DOT should be consulted, and approval obtained if required. whether
	Kittery Public works should be consulted for comments.
	16.8.4.11 Street Construction Standards
	The proposed street construction meets the requirements.
	16.8.4.13 Sidewalks
	The applicant has requested a waiver of sidewalk, because of the nature of the proposed development.  The cross section of the ROW leaves space to accommodate a future sidewalk. Accordingly, the waiver at this time can be considered appropriate.
	Conformance with Table 1- Chapter 16.8 Article IV
	The design of the roadway in the ROW meets the standard in Table 1, except
	 Longitudinal Slope. Minor variation. Acceptable. (Waiver requested)
	 Side Slope. Variation supported by expected conditions (ledge) and construction methods. (Waiver requested)
	 Cul-de-sac. Requires resolution. No Waiver request yet.
	 Sidewalk (waiver requested).
	 Roadway Curve geometry.  Appropriate requests given site conditions and travel speeds. (Waiver requested)
	Article VI Water Supply
	The project proposes to use Kittery Water District water.  An 8-inch water main extension is proposed within the new ROW off an existing 12-inch main in US Route 1.  The Kittery water district has indicted via letter that capacity is available to prov...
	Separate domestic and fire protection services are included to the facility in the preliminary design.  A single fire hydrant is proposed in the ROW near the entrance to the manufacturing facility.
	The water design details provided appear conventional and appropriate.  The Kittery Water District should review and provide comment or concurrence with layout, design, and design details, including connection to the existing main, services at the fac...
	It is assumed that the applicant desires the KWD to own and operate the proposed water main in the proposed public ROW after construction. This should be clarified.
	The concepts for other potential uses of the lot(s) may need to be described to assess water design including location of hydrants.
	Article VII Sewage Disposal
	The applicant proposes construction of a grease trap and duplex sewage pump station serving the facility. and a 2-inch low pressure force main that extends westerly in the proposed ROW, and then across portions of the lot, into the ME DOT ROW of US Ro...
	The provided sewer design details appear conventional and appropriate.  We have the following questions/comments:
	 Easement for KSD access for force main outside of proposed ROW should be provided.
	 Prior to final approval, a basis of design report should be prepared for the pressure sewer system, providing documentation of sizing and design of the system, existing and future flows, nature of the sewage including grease/oil removal.
	 The Kittery Sewer Department has indicated capacity to accept sewage from the facility.  However, the KSD should review the specific design details associated with the facilities, particularly with respect to the connection to the KSD sewer in US Ro...
	 Does the proposed system accommodate the development of additional lots?  Would sewage from future development be managed by the proposed pump station? Or separate pump station with shared force main? Other? Please clarify.
	 Does ME DOT require review of the design and construction w/i the DOT ROW? If so, that should review should be incorporated.
	Article VIII. Surface Drainage
	16.8.8.1 Stormwater Drainage
	The project will require a ME DEP permitting construction of the roadway, site development.  and stormwater management treatment devices. That applicant should provide a description of the specific ME DEP permitting process, and how it coordinates wit...
	The overall drainage and stormwater management system appears to be prudently conceived and reflected in the preliminary design. It was prepared using conventional methodology and the benefit of the HISS survey. A combination of best management practi...
	The predicted performance meets Kittery’s pre and post development standard.
	The erosion and sediment control plan for during construction is similarly well conceived and protective.
	We offer the following comments/questions:
	 Is the proposed work in the ME DOT ROW reviewed/approved by DOT?
	 Does the discharge from outlet structure #2 need to be spread out via level spreader or other means so as not to result in a concentrated discharge to the abutting property?
	16.8.8.2 Post-Construction Stormwater Management
	The Stormwater Management Facility O & M Manual is similarly well-conceived and presented.  The following questions/comments are presented:
	 Maintenance is left to Good To-Go c/o Cape House Management.  Does that include both the ROW and the manufacturing facility? The ROW is proposed as public. Is maintenance of the pond flowing to Outlet Structure #1  included, as well as the pond flow...
	 The O&M plan should be reviewed and clarified specifically meet address the compliance requirements of the Post-Construction Stormwater Management section, including submitting a certification of inspection to the Town Code Enforcement Officer by Ju...
	Article IX.  Parking, Loading and Traffic
	16.8.9.1
	 The parking requirements are met for the manufacturing facility.
	 The Traffic Impact Study demonstrates compliance of the intersection with US Route 1 general requirements, including peak traffic, ADT, and sight distances.
	 The Town Public Works department should review and comment or concur with the intersection design.
	 Does the ME DOT have jurisdiction/comment over the design issues of the intersection?  Please clarify.
	 For the trucks entering and leaving the facility:
	 Provide turning motions/templates demonstrating truck movements serving the facility.
	 Are backing motions required from the proposed public ROW? Or within the private site plan?
	Article XVI.  Lots
	As noted at the beginning of this review letter the ROW and site plan are proposed within a single lot.  The applicant generally described future division of the lot, but no subdivision has been proposed.  Lot configuration (and uses) are of general i...
	Article XVII.  Utilities
	The water and sewer utilities were addressed previously in this review.
	Overhead electricity is proposed, which is appropriate for the long ROW and expected ledge.
	The facility proposes using bottled propane with tanks on-site.
	Article XVIII.  Landscaping
	The site development is relatively remote from surrounding/abutting properties. (Other lots divided within the property have not been defined). A landscape plan has been prepared for the site development (Woodburn and Company, for Altus).  The landsca...
	Article XIXI.  Sprinkler Systems
	The proposed manufacturing building (20,000 sf) is proposed to have a separate fire service (6”). This will support a sprinkler system, subject to design by a fire protection specialist.
	Article XXIV.  Exterior Lighting
	An exterior lighting plan has bene prepared for the proposed site plan and building. Proposed fixtures comply with the standards in the LUDC, and the ground light levels are consistent with appropriate limitations.
	16.8 Design and Performance Standards-Built Environment
	Article 1 General
	16.9.1.3.  The applicant prepared an appropriate and effective erosion and sedimentation control plan.
	16.9.1.4.  The applicant has conducted a high intensity soil survey and designed the project appropriately with respect to that information.
	Article II. Retention of Open Spaces and Natural or Historic Features
	16.9.2.5.A The site contains a cemetery that is outside the proposed ROW and site plan development. Is it necessary or desirable to provide parking for visitors to the cemetery?
	Article III. Conservation of Wetlands Including Vernal Pools
	16.9.3.1.  The soils survey on the property has identified wetlands, including a significant vernal pool. Site development and disturbance avoids the setbacks associated with the wetlands and verbal pool. No development is proposed in protected areas.
	Other
	The site should be characterized with respect to protected species, including the New England Cottontail (NEC) habitat. Maine Department of Inland Fisheries and Wildlife (MIFW) should be consulted by applicant to determine the status of the property.
	Should you have any questions, please do not hesitate to call.
	CMA ENGINEERS, INC.
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