
 
 

ITEM 4 

                                               Town of Kittery  

                                                   Planning Board Meeting  

                                                  October 14, 2021 

 
ITEM 4—524 US Route 1—Final Site and Right-of-Way Plan Review 
Action: continue to a subsequent meeting; approve or deny final plan. Pursuant to §16.3.2.13 Mixed-Use, §16.8 Design and Performance Standards for Built Environment 

and Article V Preliminary Plan Application Review of §16.10 Development Plan Application of the Town of Kittery Land Use and Development Code, the Planning 

Board shall consider an final site and right-of-way plan application from applicant/owner C-Coast Properties and agent Altus Engineering, Inc. requesting final approval 
to construct 20,000-sf manufacturing building with appurtenant infrastructure and landscaping on real property with an address of 524 U.S. Route 1 (Tax Map 67, Lot 1) 

located in the Mixed-Use (MU) and Residential-Rural (R-RL) Zones and Shoreland (OZ-SL-250) and Resource Protection (OZ-RP) Overlay Zones. 

 

PROJECT TRACKING 

REQ’D ACTION COMMENTS     STATUS 

YES Sketch Plan  May 27, 2021 APPROVED 

YES Site Visit  August 31, 2021 HELD 

YES 
Preliminary Plan Review 
Completeness/Acceptance  August 12, 2021 

HELD 

YES Public Hearing  September 9 ,2021 HELD 

YES Preliminary Plan Approval  September 9, 2021  
APPROVED 

YES 
Final Plan Review and 
Decision 

 May occur on October 14, 2021 
PENDING 

Applicant: Prior to the signing of the approved Plan any Conditions of Approval related to the Findings of Fact along with waivers and variances (by the BOA) must be placed 

on the Final Plan and, when applicable, recorded at the York County Registry of Deeds. PLACE THE MAP AND LOT NUMBER IN 1/4” HIGH LETTERS AT LOWER 

RIGHT BORDER OF ALL PLAN SHEETS. As per Section 16.4.4.13 - Grading/Construction Final Plan Required. - Grading or construction of roads, grading of land or lots, or 

construction of buildings is prohibited until the original copy of the approved final plan endorsed has been duly recorded in the York County registry of deeds when applicable. 

 

Project Introduction 
 

This is a preliminary review for a proposed commercial manufacture (specialty food facility) development located at 524 US Route 1 

in the Mixed-Use Zone. The applicant is proposing to construct a 20,000-sf. specialty food facility that will process and package 

dehydrated foods. To access and support the facility, the applicant intends to construct a new right-of-way off U.S. Route 1 to access 

the new facility and parking area, which will comprise 38 spaces, two of which are designated exclusively for ADA use, and a loading 

dock area.   
 

Currently, the lot appears to be located in both the Town of Kittery and Town of York, however, the proposed plan intends to divide 

the lot in two with the proposed development totally within the Town of Kittery and the other lot to remain as currently constituted. 

The existing lot as currently configured possesses a few accessory structures to the dwelling unit, a cemetery in near proximity thereof, 

ancient walls; a logging road; and natural features such has wetlands, vernal pools, and forested lands. The division of the lot will place 

most of those features within the lot not proposed for development apart from the wetlands. The lot proposed for development does 

have shoreland and resource protection overlay zones, but those zones reside towards the rear of the lot, nowhere near the proposed 

development. A few wetlands have been identified on the properties as well, but they appear not to be impacted by any of the proposed 

development activity. This is especially true concerning the vernal pool, for the site plans appear to depict no development activity 

occurring within the protective buffer space (250-ft) from the edge of the vernal pool.  
 

Supplementing the site plan application is a right-of-way plan that intends to create frontage for the proposed lot and development. The 

applicant has requested a few waivers concerning the construction and features therein. Further, the application incorporates a traffic 

impact analysis and stormwater report which  are being reviewed by MainDOT and Maine DEP respectively. 

 

 

 



 
 

§16.10.7.2 Final Plan application submittal content 

A. Preliminary plan information, including vicinity map and any amendments 

thereto suggested or required by the Planning Board or other required reviewing 

agency. 

 

This requirement appears to be satisfied. 

B. Street names and lines, pedestrian ways, lots, easements and areas to be 

reserved for or dedicated to public use. 

 

This requirement appears to be satisfied. Although, the 

Planning Board may want to inquire about the total width of 

the pole (electrical?) easement as only the centerline is 

depicted. Further, the proposed development appears to be 

located within the pole easement. The Board may want to 

make inquire of the applicant if the easement would be 

overburden.   
C. Street length of all straight lines, the deflection angles, radii, lengths of curves 

and central angles of all curves, tangent distances and tangent bearings. 

 

This requirement appears to be satisfied. 

D. Lots and blocks within a subdivision, numbered in accordance with local 

practice. 
This requirement not applicable. 

E. Markers/permanent reference monuments: Their location, source references 

and, where required, constructed in accordance with specifications herein. 

 

This requirement appears to be satisfied. 

F. Structures: their location and description, including signs, to be placed on the 

site, floor plans and elevations of principal structures as well as detail of all 

structures, showing building materials and colors, and accesses located within 

100 feet of the property line. 

 

This requirement is mostly satisfied besides that fact that 

the floor plans of the building and the color scheme for the 

building elevation were not submitted. The Planning Board 

should determine if this information is needed before 

moving forward or have the applicant provide answers 

during the meeting. 
G. Outdoor lighting and signage plan if the application involves the construction 

of more than 5,000 square feet of nonresidential floor area; or the creation of 

more than 20,000 square feet of impervious area; or the creation of three or more 

dwelling units in a building — prepared by a qualified lighting professional, 

showing at least the following at the same scale as the site plan: 

(1) All buildings, parking areas, driveways, service areas, pedestrian 

areas, landscaping and proposed exterior lighting fixtures; 

(2) All proposed lighting fixture specifications and illustrations, 

including photometric data, designation as "cutoff" fixtures, color 

rendering index (CRI) of all lamps (bulbs), and other descriptive 

information on the fixtures; 

(3) Mounting height of all exterior lighting fixtures; 

(4) Lighting analyses and luminance level diagrams or photometric 

point-by-point diagrams on a twenty-foot grid, showing that the 

proposed installation conforms to the lighting level standards of the 

ordinance codified in this section together with statistical summaries 

documenting the average luminance, maximum luminance, minimum 

luminance, average-to-minimum uniformity ratio, and maximum-to-

minimum uniformity ratio for each parking area, drive, canopy and 

sales or storage area; 

(5) Drawings of all relevant building elevations, showing the fixtures, 

the portions of the walls to be illuminated, the luminance levels of the 

walls, and the aiming points for any remote light fixtures; and 

(6) A narrative that describes the hierarchy of site lighting and how the 

lighting will be used to provides safety, security and aesthetic effects. 

 

These requirements appears to be satisfied. 
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H. Machinery in permanently installed locations likely to cause appreciable noise 

at the lot lines. 

 

This requirement appears to be satisfied. 

I. Materials (raw, finished or waste) storage areas, their types and location, and 

any stored toxic or hazardous materials, their types and locations. 

 

This requirement is not applicable. 

J. Fences, retaining walls and other artificial features locations and dimensions 

proposed. 

 

This requirement appears to be satisfied. 

K. Landscaping plan, including location, size and type of plant material. 

 
This requirement appears to be satisfied. 

L. Municipal impact analysis of the relationship of the revenues to the Town 

from the development and the costs of additional publicly funded resources, 

including: 

(1) Review for impacts. A list of the construction items that will be completed by 

the developer prior to the sale of lots. 

(2) Municipal construction and maintenance items. A list of construction and 

maintenance items that must be borne by the municipality, which must include, 

but not be limited to: 

(a) Schools, including busing; 

(b) Road maintenance and snow removal; 

(c) Police and fire protection; 

(d) Solid waste disposal; 

(e) Recreation facilities; 

(f) Runoff water disposal drainageways and/or storm sewer 

enlargement with sediment traps. 

(3) Municipal costs and revenues. Cost estimates to the Town for the above 

services and the expected tax revenue of the development. 

 

List of constructions items were provided in the form of design 

details as depicted on plan sheets D1-D10. No items of the 

proposed development will fall under the Town’s 

responsibility to construct. No information was provided 

estimating the projected cost and revenues of the proposed 

development. The Planning Board should decide if this 

information is necessary in order to make a final decision. 

M. Open space land cession offers. Written offers of cession to the municipality 

of all public open space shown on the plan, and copies of agreements or other 

documents showing the manner in which space(s), title to which is reserved by 

the subdivider, are to be maintained. 

 

No cession offers to the municipality are planned. 

N. Open space land cession offers acknowledgement by Town. Written evidence 

that the municipal officers are satisfied with the legal sufficiency of the 

documents referred to in § 16.10.7.2M. Such written evidence does not constitute 

an acceptance by the municipality of any public open space referred to in 

§ 16.10.7.2M 

This requirement is not applicable. 

O. Performance guaranty and Town acceptance to secure completion of all 

improvements required by the Planning Board, and written evidence the Town 

Manager is satisfied with the sufficiency of such guaranty. 

(1) Where improvements for the common use of lessees or the general public 

have been approved, the Planning Board must require a performance guaranty of 

amount sufficient to pay for said improvements as a part of the agreement. 

(2) Process. Prior to the issue of a building permit, the applicant must, in an 

amount and form acceptable to the Town Manager, file with the Municipal 

Treasurer an instrument to cover the full cost of the required improvements. A 

period of one year (or such other period as the Planning Board may determine 

appropriate, not to exceed three years) is the guaranty time within which required 

improvements must be completed. The performance guaranty must include an 

amount required for recreation land or improvements, as specified 

This requirement appears to be satisfied and will be a 

requirement prior to the issuance of a building permit in the 

instance the final plan is approved by the Planning Board. 
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P. Maintenance plan and agreement defining maintenance responsibilities, 

responsible parties, shared costs and schedule. Where applicable, a maintenance 

agreement must be included in the document of covenants, homeowners' 

documents and/or as riders to the individual deed. 

 

The maintenance of the site will be the sole responsibility of 

the applicant as there is no planned association to be formed. 

Q. Stormwater management plan for stormwater and other surface water drainage 

prepared by a registered professional engineer, including the location of 

stormwater and other surface water drainage area; a post-construction stormwater 

management plan that defines maintenance responsibilities, responsible parties, 

shared costs, and schedule for maintenance; a draft maintenance agreement for 

stormwater management facilities; and, where applicable, draft documents 

creating a homeowners' association referencing the maintenance responsibilities. 

Where applicable, the maintenance agreement must be included in the document 

of covenants, homeowners' documents and/or as riders to the individual deed and 

recorded with the York County Registry of Deeds. 

 

This requirement appears to be satisfied. 

 

 

  

Waivers as authorized under §16.7 Article IV Waivers 
Table 1 of §16.8 Design and Performance Standards for Built Environment 

Standard Comment 

Secondary Collector (201 – 800 ADT) 

Sidewalks Applicant has proposed no sidewalks on the new right-of-way 

Longitudinal Street Gradient Applicant has proposed to increase gradient from 7.5 to 7 

Side Slope 
Applicant has proposed 2:1 & 1:2 in deep cuts and leges where 3:1 is 

required. 

Tangent between Reverse Curves Applicant has proposed 0’, 50’ & 54.42’ proposed where 100’ required. 

Minimal Centerline Curve Radius 
Applicant has proposed 150’, 200’ & 200’ proposed where 300’ 

required. 
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§16.3.2.13.D(2) 

Standard Comment 
(a) Minimum lot size: 

     [1] Lots with frontage on Route 1: 200,000-sf.  

     [2] Lots without frontage on Route 1: 80,000-sf.  

This standard appears to be satisfied. 

(b) Minimum street frontage: On Route 1: 250-ff. 

     [1] Other Streets: 150-ft. 

 

This standard appears to be satisfied. 

(c) Minimum front setback: 30-ft. This standard appears to be satisfied. 

(d) Minimum rear and side setbacks: 30-ft. This standard appears to be satisfied. 

(e) Maximum building height: 40-ft. This standard appears to be satisfied. 

(f) Maximum height above grade of building-mounted signs: 40-ft. This standard appears to be satisfied. 

(h) Minimum setback from streams, water bodies and wetlands: in 

accordance with Table 16.9, § 16.3.2.17 and Appendix A, Fee 

Schedules. 

 

This standard appears to be satisfied. 

(l) Buffer to neighboring lot with an existing residence within 100 feet 

of the lot line: 40-ft 

This standard appears to be satisfied. 

§16.3.2.13.D(5) Location and screening of parking areas 
All new parking areas must be located at the side of, and/or to the rear 

of, principal buildings. Where unique circumstances exist and it is 

demonstrated to the Planning Board that prohibition of parking in front 

of the principal building is not practicable, with the Board's approval, 10 

or fewer parking spaces may be located closer to the front lot line than a 

principal building. All new or altered parking must be visually screened 

from U.S. Route 1, Lewis Road, Cutts Road, and Haley Road by 

extensive landscaping, earthen berms, and/or fencing (see Design 

Handbook for examples of acceptable screening). 

 

This standard appears to be satisfied. 



 
 §16.3.2.13.D(6) Building design standards 

Standard Comment 
Kittery's characteristic buildings reflect its historic seacoast past. The primary 

architectural styles are New England Colonial (such as Cape Cod and saltbox), 

Georgian, Federal, and Classical Revival. New buildings should be compatible 

with Kittery's characteristic styles in form, scale, material, and color. In general, 

buildings should be oriented to the street with the front of the building facing the 

street. The front or street facade must be designed as the front of the building. The 

front elevation must contain one or more of the following elements: (1) a front door 

although other provisions for access to the building may be provided, (2) windows, 

or (3) display cases (see Design Handbook for examples of acceptable materials 

and designs). Though strict imitation is not required, design techniques can be used 

to maintain compatibility with characteristic styles and still leave enough 

flexibility for architectural variety. To achieve this purpose, the following design 

standards apply to new and remodeled building projects: 

This standard appears to be satisfied. 

(a) Exterior building materials and details. Building materials and details strongly 

define a project's architectural style and overall character (see Design 

Handbook for examples of acceptable materials, building scale, and designs). 

"One-sided" schemes are prohibited; similar materials and details must be 

used on all sides of a building to achieve continuity and completeness of 

design. 

 

[1] Predominant exterior building materials. Predominant exterior 

building materials must be of good quality and characteristic of Kittery, 

such as horizontal wood board siding, vertical wood boards, wood 

shakes, brick, stone or simulated stone, glass and vinyl, or metal 

clapboard. Stucco, adobe, sheet metal, standard concrete block, tilt-up 

concrete panels, plywood or particle board are prohibited as the primary 

materials. 

 

[2] Blank walls. A wall may not extend for a length of more than 50 

linear feet without an architectural feature such as a dormer, pilaster, 

cornice, corner, window, porch, or visually compatible door to break up 

the large mass of a featureless wall (see Design Handbook for examples 

of the appropriate treatment of walls). As an exception, walls with a 

clapboard facade may extend for a length of up to 100 feet without such 

an architectural feature. 

 

[3] Light industrial and boatyard uses. Such uses must comply with the 

above standards only along the front face and extending back 100 feet 

along the side walls. 

 

 

This standard appears to be satisfied.  

b. Roofs. Roofs must meet the following standards: 

 

[1]  Form. A building's prominent roofs must be pitched a minimum of 4:12 unless 

demonstrated to the Planning Board's satisfaction that this is not practicable. 

Acceptable roof styles are gabled, gambrel, and hipped roofs. Flat roofs, shed 

roofs, and roof facades (such as "stuck on" mansards) are not acceptable as primary 

roof forms. 

 

[2]  Color. Roof colors must be muted (see Design Handbook for examples). 

 

[3] Rooftop mechanical and electrical equipment. Rooftops must be free of clutter. 

The roof design must screen or camouflage rooftop protrusions to minimize the 

visual impact of air conditioning units, air handler units, exhaust vents, transformer 

boxes, and the like (see Design Handbook for examples of appropriate treatments). 

Interior-mounted equipment is encouraged. Whenever possible, utility equipment 

areas must be placed in an obscure location and screened from view. 

 

It appears that the pitch of the room does not meet the minimal 

criteria; however, the Planning Board has discretion to modify 

this standard. Considering the use type, it appears the relief 

would not be unreasonable. 

 

Also, it is unclear what the roof color type will be. The 

Planning Board should inquire of the applicant the type of roof 

color planned. 
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[4] Loading docks and overhead doors. Loading docks and overhead doors must 

be located on the side or rear of the building and be screened from view from public 

streets. 

 

§16.3.2.13.D(7) Landscaping standards 

Standard Comment 

(a) Landscape planter strip. A vegetated landscape planter strip 30 feet in depth (as 

measured from the edge of the property line) must be provided along the length of 

all developed portions of a parcel that are adjacent to a street right-of-way. The 

planter strip must include the following landscape elements: 

It appears the 30-ft. landscaping buffer has been 

accommodated for. 

[1] Ground cover. The entire landscape planter strip must be vegetated except for 

approved driveways, walkways, bikeways, and screened utility equipment. 

The standard appears to be satisfied. 

[2]Streetside trees. A minimum of one street tree must be planted for each 25 feet 

of street frontage. The trees may be spaced along the frontage or grouped or 

clustered to enhance the visual quality of the site (see Design Handbook for 

examples). The trees must be a minimum 2.5 inch caliper, and be at least 12 feet 

high at the time of planting. The species should be selected from the list of 

approved street trees in the Design Handbook. Existing large healthy trees must be 

preserved if practical and will count toward this requirement. 

 

This standard appears to be satisfied with the combination of 

existing trees and proposed plantings. 

[3] Planter strip. Shrubs and flowering perennials must be planted at a minimum 

of 10 plants per 40 linear feet of street frontage unless existing woodlands are being 

retained or such planting is inconsistent with the retention of rural landscape 

features. The plant material should be selected from the list of approved materials 

in the Design Handbook. The plants must be placed within the planter strip to 

enhance the visual character of the site and augment natural features and vegetation 

(see Design Handbook for examples of appropriate treatments). 

 

The standard appears to be satisfied. 

[4] Special Situations 

       [a] Expansions of less than 500 square feet to existing uses are exempt from 

the landscaping standard of this subsection. 

  

The standard is not applicable. 

       [b] Depth of landscape planter strip. In instances where the required average 

depth of the landscape planter strip is legally utilized, in accordance with previous 

permits or approval, for parking, display, storage, building, or necessary vehicle 

circulation, the depth may be narrowed by the Planning Board to the minimum 

extent necessary to achieve the objective of the proposed project, provided that the 

required shrubs and perennials are planted along the street frontage to soften the 

appearance of the development from the public street. If providing the required 

landscape planter strip along with other required landscaping and required 

vegetated areas in and around wetlands would cause the project to exceed the 

required open space standards, the depth of the landscape planter strip and the front 

The applicant is proposing the utilize the front yead areas 

primarily for stormwater purposes, which will consist of 

grassed swale; however, proposed landscaping seems to be 

appropriate and honor’s the purpose of the landscaping buffer. 
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yard may be reduced by the Planning Board so that the open space standards are 

not exceeded, but in no case to less than 20 feet for this reason. 

       [c] Additions and changes in use. For additions to existing buildings and 

changes of residential structures to a nonresidential use, one streetside tree (see list 

of recommended street trees in Design Handbook) is required for every 500 square 

feet of additional gross floor area added or converted to nonresidential use. In 

instances where parking, display area, storage, building or necessary vehicle 

circulation exists at the time of enactment of this section, the required trees may be 

clustered and/or relocated away from the road as is necessary to be practicable. 

The preservation of existing large trees is encouraged; therefore, the Planning 

Board may permit the preservation of existing healthy, large, mature trees within 

the landscape planter strip or other developed areas of the site to be substituted for 

the planting of new trees. 

 

The standard appears to be satisfied. 

        [d] Residences. Residential additions to existing single- and two-family 

dwellings and proposed single- and duplex-family dwellings are exempt from the 

landscaping standards of this subsection. 

 

This standard is not applicable. 

(b) Buffer area. Where buffering is required, it must provide a year-round visual 

screen to minimize adverse impacts and screen new development (see Design 

Guidelines for examples of appropriate buffers for various situations), and may 

consist of fencing, evergreens, retention of existing vegetation, berms, rocks, 

boulders, mounds or combinations thereof. Within three growing seasons, the 

buffer must provide a year-round screen at least eight feet in height or such lower 

height as determined by the Planning Board to be appropriate for the situation. 

Buffer areas must be maintained and kept free of all outdoor storage, debris, and 

rubbish. The width of the buffer area may be reduced by the Planning Board if the 

function of the buffer is still fulfilled 

The standard appears to be satisfied. 

(c) Rural landscape features. Rural landscape features such as stonewalls, berms, 

and other agricultural structures, and tree lines or fields must be retained to the 

maximum extent practicable. 

The existing rock wall along the proposed parking lot will be 

preserved and in part reconstructed.  The standard appears to 

be satisfied. 

(d) Lighting. Outdoor lighting must provide the minimum illumination needed 

for the safe use of the site while enhancing the nighttime visual character of the 

site. Lighting must conform to the standards for outdoor lighting in Chapter 16.8. 

 

The standard appears to be satisfied. 

(e) Outdoor service and storage areas. Service and storage areas must be located 

to the side or rear of the building. Facilities for waste storage such as dumpsters 

must be located within an enclosure and be visually buffered by fencing, 

landscaping, and/or other treatments (see Design Handbook for examples of 

appropriate buffering). 

 

The standard appears to be satisfied. 

§16.3.2.13.D(8) Traffic and circulation standards 

Standard Comment 
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§16.8.4.5 Access control and traffic impacts 

Standard Comment 

A. Vehicular access to the development must be arranged to avoid traffic use of 

local residential streets. 

 

The standard appears to be satisfied. 

Sidewalks and roadways must be provided within the site to internally join abutting 

properties that are determined by the Planning Board to be compatible. In addition, 

safe pedestrian route(s) must be provided to allow pedestrians to move within the 

site and between the principal customer entrance and the front lot line where a 

sidewalk exists or will be provided or where the Planning Board determines that 

such a route is needed for adequate pedestrian safety and movement. 

The applicant is proposing sidewalks along US Route 1 so as 

to provide connectivity with the existing sidewalk at 

Landmark Hill. However, the applicant, is proposing to  

§16.3.2.13.D(9) Open space standards 

Standard Comment 

Open space standards. Open space must be provided as a percentage of the total 

area of the lot, including freshwater wetlands, water bodies, streams, and setbacks. 

Thirty-five percent of each lot must be designated as open space. Required open 

space must be shown on the plan with a note dedicating it as “open space.” 

 

It is unclear where the open space will be located as that 

applicant has depicted on the proposed site plan an open space 

allotment of 92.5%. The Planning Board should inquire of the 

applicant the location of the open space and clarify areas that 

may be developed in the future and adjust the calculations 

accordingly. 

(a) An objective of the open space standard is to encourage the integration of 

open space throughout the entire development and with the open space on 

adjoining properties in order to alter the pattern of commercial activity along 

Route 1. To this end, a minimum of 25% of the required open space must be 

located in the front 50% of the lot area closest to U.S. Route 1, or if not fronting 

Route 1, closest to the public street used to enter the lot. The Planning Board may 

modify this requirement when it is demonstrated to the Board's satisfaction that 

the objective is met to the greatest practicable extent. 

 

The applicant has not provided this information. The Planning 

Board should request this information to be provided and, at 

its discretion, if warranted, make adjustments accordingly. 

(b) The open space must be located to create an attractive environment on the 

site, minimize environmental impacts, protect significant natural features or 

resources on the site, and maintain wildlife habitat. Where possible, the open 

space must be located to allow the creation of continuous open space networks in 

conjunction with existing or potential open space on adjacent properties. 

 

 

The standard appears to be satisfied. 

(c) Special situations. 

[1] Cases where integrating open space would require exceeding the open space 

standards. In cases where the topography, wetlands, and existing development on 

the lot dictates that more than 75% of the required open space be located outside 

the front portion of the lot, a percentage of the open space normally required in 

the front portion of the lot may be shifted to the rear portion of the lot in order to 

achieve the required amount of vegetated open space and not reduce the 

allowable developable area on the lot, provided minimum landscaping standards 

are satisfied. 

[2] Small lots. The required amount of designated open space is reduced to 20% 

of each lot that is less than 100,000 square feet in size. 

 

The Planning Board should discuss this standard with the 

applicant as it appears that the application would qualify; 

however, it needs to be delineated on the site plan 
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B. Where a lot has frontage on two or more streets, the access to the lot must be 

provided to the lot across the frontage and to the street where there is lesser 

potential for traffic congestion and for hazards to traffic and pedestrians. 

The standard appears to be satisfied. 

C. The street giving access to the lot and neighboring streets which can be expected 

to carry traffic to and from the development must have traffic-carrying capacity 

and be suitably improved to accommodate the amount and types of traffic 

generated by the proposed use. No development may increase the volume/capacity 

ratio of any street above 0.8 nor reduce any intersection or link level of service to 

"D" or below. 

 

The standard appears to be satisfied. 

D. Where necessary to safeguard against hazards to traffic and pedestrians and/or 

to avoid traffic congestion, provision must be made for turning lanes, traffic 

directional islands, frontage roads, driveways and traffic controls within public 

streets. 

 

MaineDOT will review the plan and provide guidance to the 

applicant, if necessary. Otherwise, the standard appears to be 

satisfied. 

E. Accessways must be of a design and have sufficient capacity to avoid hazardous 

queuing of entering vehicles on any street. 

 

The standard appears to be satisfied. 

F. Where topographic and other conditions allow, provision must be made for 

circulation driveway connections to adjoining lots of similar existing or potential 

use: 

 

(1) When such driveway connection will facilitate fire protection services as 

approved by the Fire Chief; or 

(2) When such driveway will enable the public to travel between two existing or 

potential uses, generally open to the public, without need to travel upon a street. 

 

 

This standard appears is not applicable. 

 

§16.8 Article VI Water Supply 

Standard Comment 

§16.8.6.1 Service Required The standard appears to be satisfied. 

§16.8 Article VII Sewage Disposal 

§16.8.7.1 Sewers The standard appears to be satisfied. 

§16.8 Article VIII Surface Drainage 

§16.8.8.1 & §16.8.8.2  

§16.8.4.13 Sidewalks 

Standard Comment 

Where required, sidewalks must be installed to meet minimum requirements as 

specified in Table 1 of this chapter 

 

The applicant is providing sidewalk along US Route 1, 

however, is requesting a waiver not to construct any on the 

proposed right-of-way. Nevertheless, they are providing the 

layout for the installation of a future sidewalk. 



 
 

CMA has reviewed the stormwater plan and has found it 

acceptable. Please reference CMA’s October 6, 2021 letter. 

 

§16.8.9.4 Off-Street Parking 

 

D. When determination of the number of parking spaces required results in a 

requirement of a fractional space, any fraction of 1/2 or less may be disregarded, 

while a fraction in excess of 1/2 is counted as one parking space… 

 

Restaurant: 

 

1 parking space for each three seats. Seating is calculated by dividing the total 

floor area with customer access by 15 

 

 

The standard appears to be satisfied. 

 

 

§16.8 Article X Signs 

F§16.8.10.3 Sign Locations The standard appears to be satisfied. 

 



 
 

§16.8 Article XVI Lots 

§16.8.16.7 Multiple frontages 

 

When lots have frontage on two or more streets, the plan and deed 

restrictions must indicate vehicular access to be located only on the 

least-traveled way. 

 

 

The standard appears to be satisfied. 

§16.8 Article XVII Utilities 

§16.8.17.2 Underground installation 

 

Utilities, where feasible, are to be installed underground. The Board 

must require the developer to adopt a prudent avoidance approach when 

aboveground electrical installations are approved. 

 

The standard appears to be satisfied. 

§16.8 Article XVIII Landscaping 

§16.8.18.1 General  

The standard appears to be satisfied.  

§16.8 Article XXIV Exterior Lighting 

§16.8.24.2.C 

 

Except for ornamental lighting fixtures that utilize lamps with initial 

lumen ratings of 8,500 lumens or less, wall-mounted building lights must 

include full-face shielding consisting of either a solid panel or full-face 

louvers. Exposed lamps, reflectors or refractors may not be visible from 

any part of the fixture except the bottom light-emitting surface. 

 

 

The standard appears to be satisfied. 

§16.9 Article I General 

Standard Comment 

§16.9.1.3 Prevention of erosion The standard appears to be satisfied. 

§16.9.1.4 Soil suitability The standard appears to be satisfied. 

16.9 Article III Conservation of Wetlands Including Vernal Pools 

 

§16.9.3.1.C 

 

Wetlands of special significance have one or more of the following 

characteristics: 

 

(1) Critically imperiled or imperiled community. The freshwater 

wetland contains a natural community that is "critically imperiled" as 

defined by the Maine Natural Areas Program. 

 

(2) Significant wildlife habitat. The freshwater wetland contains 

significant wildlife habitat as defined by 38 M.R.S. § 480-B(10). 

 

(3) Location near coastal wetland. The freshwater wetland is located 

within 250 feet of a coastal wetland. 

 

(4) Location near a water body. The freshwater wetland is located 

within 250 feet of the normal high-water line and within the same 

watershed of a lake or pond. 

 

(5) Aquatic vegetation, emergent marsh vegetation or open water. The 

freshwater wetland contains, under normal circumstances, at least 

20,000 square feet of aquatic vegetation, emergent marsh vegetation or 

open water, unless the twenty-thousand or more square foot area is the 

result of an artificial pond or impoundment. 

 

 

These standards appear to be satisfied. 
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Discussion and Next Steps 

Once large discussion point was the status of the proposed right-of-way. Town Staff and the applicant met on October 7, 202,1 to discuss 

the possibility of the town accepting the road. Town staff communicated that it is their policy not to recommend acceptance of the road 

if any waivers are granted for it design. This is consistent with other applications that the town has reviewed and approved. If the 

applicant were to apply for public acceptance, they would need to return to the Planning Board for there review and recommendation to 

Town Council, who is the ultimate approval authority. It appears that CMA’s has minor issues with the final plan and the Planning 

Board should review them with the applicant and request a response. 

Other than the items listed above, Town staff is of the opinion that the Planning Board can move on a final decision for approval.   

Recommended Motions 

Below are recommended motions for the Board’s use and consideration: 

Motion to continue application 
Move to continue the final site plan and right-of-way application from applicant/owner C-Coast Properties and agent Altus Engineering, 

Inc. requesting approval to construct 20,000-sf manufacturing building with appurtenant infrastructure and landscaping on real property 

with an address of 524 U.S. Route 1 (Tax Map 67, Lot 1) located in the Mixed-Use (MU) and Residential-Rural (R-RL) Zones and 

Shoreland (OZ-SL-250) and Resource Protection (OZ-RP) Overlay Zones with the following conditions: 

Motion to approve 
Move to approve the site plan and right-of-way application from applicant/owner C-Coast Properties and agent Altus Engineering, Inc. 

requesting approval to construct 20,000-sf manufacturing building with appurtenant infrastructure and landscaping on real property with 

an address of 524 U.S. Route 1 (Tax Map 67, Lot 1) located in the Mixed-Use (MU) and Residential-Rural (R-RL) Zones and Shoreland 

(OZ-SL-250) and Resource Protection (OZ-RP) Overlay Zones with the following conditions:

(6) Wetlands subject to flooding. The freshwater wetland is inundated 

with floodwater during a one-hundred-year flood event based on flood 

insurance maps produced by the Federal Emergency Management 

Agency or other site-specific information. 

 

(7) Peatlands. The freshwater wetland is or contains peatlands, except 

that the Planning Board may determine that a previously mined 

peatland, or portion thereof, is not a wetland of special significance. 

 

(8) River, stream or brook. The freshwater wetland is located within 25 

feet of a river, stream or brook. 

 

(9) Monetary value. An estimation can be determined based on the 

importance of the wetland with respect to the individual or collective 

functions it provides. 

 

(10) Vernal pools. The wetland contains a particular aquatic habitat as 

defined by the Maine Department of Environmental Protection 

(MDEP), including those mapped as significant vernal pools by MDEP. 
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KITTERY PLANNING BOARD       M 67 L 1 

FINDINGS OF FACT -         UnApproved 

for 

524 US Route 1 

Site and Right-of-Way Plan Review 

 

Note:  This approval by the Planning Board constitutes an agreement between the Town and the Developer incorporating the Development plan and 

supporting documentation, the Findings of Fact, and all waivers and/or conditions approved and required by the Planning Board.  

WHEREAS: applicant/owner C-Coast Properties and agent Altus Engineering, Inc. requests final approval to construct 20,000-sf 

manufacturing building with appurtenant infrastructure and landscaping on real property with an address of 524 U.S. Route 1 (Tax Map 

67, Lot 1) located in the Mixed-Use (MU) and Residential-Rural (R-RL) Zones and Shoreland (OZ-SL-250) and Resource Protection 

(OZ-RP) Overlay Zones. 
 

Hereinafter the “Development”. 

Pursuant to the Plan Review meetings conducted by the Planning Board as duly noted in the Plan Review 

Notes dated 10/14/2021; 

 

Sketch Plan  May 27, 2021 APPROVED 

Site Visit  August 31, 2021 HELD 

Preliminary Plan Review 

Completeness/Acceptance  August 12, 2021 HELD 

Public Hearing  September 9 ,2021 HELD 

Preliminary Plan Approval  September 9, 2021  APPROVED 

Final Plan Review and 

Decision  May occur on October 14, 2021 PENDING 

 

and pursuant to the Project Application and Plan and other documents considered to be a part of the 

approval by the Planning Board in this finding consist of the following and as noted in the Plan Review 

Notes dated 06/10/2021 (Hereinafter the “Plan”). 

1. Final Plan Review Documents, Altus Engineering, Inc. letter dated September 23, 2021 

2. Traffic Impact Study, Sewall, dated July 22, 2021 

3. Landscaping plan, Woodburn & Co., dated July 22, 2021 

4. Lighting analysis/plan, Visible Light, dated September 23, 2021 

5. Good-to-Go Site Plan and Details, Altus Engineering, Inc. dated September 23, 2021 

6. Response Letter, dated September 23, 2021 

7. Standard Boundary Survey & Existing Conditions Plan, Civil Consultants Inc., dated April 14, 

2021 

8. CMA Review Letters, dated  and October 6, 2021  

 

 

 

NOW THEREFORE, based on the entire record before the Planning Board as and pursuant to the applicable 

standards in the Land Use and Development Code, the Planning Board makes the following factual findings as 

required by Section §16.10.8.3.D. and as recorded below:  



 
 
FINDINGS OF FACT 

Action by the Board shall be based upon findings of fact which certify or waive compliance with all the 

required standards of this title, and which certify that the development satisfies the following requirements: 

A. Development Conforms to Local Ordinances. 

Standard: The proposed development conforms to a duly adopted comprehensive plan as per adopted 

provisions in the Town Code, zoning ordinance, subdivision regulation or ordinance, development plan or land 

use plan, if any. In making this determination, the municipal reviewing authority may interpret these ordinances 

and plans. 

Finding: The proposed development conforms to Title 16, 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

B. Freshwater Wetlands Identified. 

Standard: All freshwater wetlands within the project area have been identified on any maps submitted as part 

of the application, regardless of the size of these wetlands.  

Finding:  The wetlands boundaries have been delineated/flagged by Michael Cuomo, Maine Certified Soil 

Scientist and depicted on the site plan.  No wetlands will be impacted by the development. 

 

Conclusion: This standard is appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

C.  River, Stream or Brook Identified. 

Standard: Any river, stream or brook within or abutting the proposed project area has been identified on any 

maps submitted as part of the application. For purposes of this section, “river, stream or brook” has the same 

meaning as in 38 M.R.S. §480-B, Subsection 9. 

Finding: There is a creek that abuts the property to the southeast. 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

D. Water Supply Sufficient. {and} 

The proposed development has sufficient water available for the reasonably foreseeable needs of the 

development. 

E. Municipal Water Supply Available. 

Standard The proposed development will not cause an unreasonable burden on an existing water supply, if one 

is to be used. 

Finding: The proposed facility is to connect to an existing 12-inch municipal water main along US Route 1 

Road with a proposed 8-inch water main along the new roadway. The applicant has submitted a letter from the 



 
 
Kittery Water District indicating that it will be capable of servicing this project and that the design of the water 

infrastructure and materials meets their specifications. 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

 

F. Sewage Disposal Adequate. 

Standard: The proposed development will provide for adequate sewage waste disposal and will not cause an 

unreasonable burden on municipal services if they are utilized. 

Finding: The proposed manufacturing facility will be connected to the Town’s sewer system and has been 

determine that it will not impose a significant burden to municipal services.  

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

G. Municipal Solid Waste Disposal Available. 

Standard: The proposed development will not cause an unreasonable burden on the municipality’s ability to 

dispose of solid waste, if municipal services are to be used. 

Finding: The proposed development doesn’t not require any changes to municipal solid waste services. 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

H. Water Body Quality and Shoreline Protected. 

Standard: Whenever situated entirely or partially within two hundred fifty (250) feet of any wetland, the 

proposed development will not adversely affect the quality of that body of water or unreasonably affect the 

shoreline of that body of water. 

Finding: The proposed manufacturing facility appears not to have any elements within that will adversely 

impact of surface water. 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

I. Groundwater Protected. 

Standard: The proposed development will not, alone or in conjunction with existing activities, adversely affect 

the quality or quantity of groundwater. 

Finding: The proposed manufacturing facility appears not to have any elements within that will adversely 

impact the quality or quantity of the groundwater. Moreover, the facilty will be connected to the Town’s 

sewer system and the Kittery Water District. 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

 



 
 
J. Flood Areas Identified and Development Conditioned. 

Standard: All flood-prone areas within the project area have been identified on maps submitted as part of the 

application based on the Federal Emergency Management Agency’s Flood Boundary and Floodway Maps and 

Flood Insurance Rate Maps, and information presented by the applicant. If the proposed development, or any 

part of it, is in such an area, the applicant must determine the one hundred (100) year flood elevation and flood 

hazard boundaries within the project area. The proposed plan must include a condition of plan approval 

requiring that principal structures in the development will be constructed with their lowest floor, including the 

basement, at least one foot above the one hundred (100) year flood elevation. 

Finding: No flood hazard zones were identified to be located on the property, per FIRM Map #2301710004C 

Conclusion: This standard appears to be met.  

Vote of  __  in favor  _  against  _  abstaining 

K. Stormwater Managed. 

Standard: Stormwater Managed. The proposed development will provide for adequate stormwater 

management 

Finding: The design was prepared by Altus Engineering, Inc. and reviewed by CMA Engineers, Town peer-

review engineer.  CMA reported that the applicant has prepared a complete stormwater design and associated 

analysis and the proposed development meets the requirements of the Title 16.  

Stormwater from impervious and disturbed areas on the site will be treated by the use of stormwater BMPs 

designed to remove fine particulates and suspended sediments.  A grassed underdrain soil filter, wooded 

buffers, grass swales, level spreaders and riprap are utilized to obtain the required stormwater treatment.  A 

comprehensive review of the stormwater management plan will be performed by MDEP under the Stormwater 

Law License permit. 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

L. Erosion Controlled. 

Standard: The proposed development will not cause unreasonable soil erosion or a reduction in the land’s 

capacity to hold water so that a dangerous or unhealthy condition results. 

The Contractor shall follow MDEP best management practices for erosion and sediment control (silt fencing, 

silt sacks, etc.), and CMA Engineers will be notified to observe application during construction.  

Finding: Runoff is primarily maintained as sheet flow and minimized concentrated flow.  Other best 

management practices include the use of undisturbed wooded buffers, grass swales, riprap protection, 

minimization of pavement widths, stabilized construction exit and silt barriers.  Best management practices for 

erosion control will be reviewed as part of the MDEP Stormwater Law License permit. 

  

Conclusion: This standard appears to be met. 

 

Vote of  __  in favor  _  against  _  abstaining 



 
 
M. Traffic Managed. 

Standard: The proposed development will: 

1. Not cause unreasonable highway or public road congestion or unsafe conditions with respect to the use 

of the highways or public roads existing or proposed; and 

2. Provide adequate traffic circulation, both on-site and off-site. 

Finding:  The applicant has provided a Traffic Generator Summary and Traffic Impact Analysis for the 

development and the ADT peak hour and peak day appears to be appropriate for the new right-of-way and 

US Route 1.  

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

N. Water and Air Pollution Minimized. 

Standard: The proposed development will not result in undue water or air pollution. In making this 

determination, the following must be considered: 

 

1. Elevation of the land above sea level and its relation to the floodplains; 

2. Nature of soils and sub-soils and their ability to adequately support waste disposal; 

3. Slope of the land and its effect on effluents; 

4. Availability of streams for disposal of effluents; 

5. Applicable state and local health and water resource rules and regulations; and 

6. Safe transportation, disposal and storage of hazardous materials. 

Finding:  

1. No filling or development is proposed within the 100-year floodplain. 

2. Not applicable as sewer is proposed. 

3. Not applicable. 

4. Not applicable. 

5. The applicant has applied for a MDEP Stormwater Law License permit.  

6. Not applicable 

   

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

O. Aesthetic, Cultural and Natural Values Protected. 



 
 
Standard: The proposed development will not have an undue adverse effect on the scenic or natural beauty of 

the area, aesthetics, historic sites, significant wildlife habitat identified by the department of inland fisheries 

and wildlife or the municipality, or rare and irreplaceable natural areas or any public rights for physical or 

visual access to the shoreline. 

Finding: The proposed development will create an 11.32 acres of common open space, encompassing 

92.5% of the total site. There is a vernal pools on the parcel, which will be protected.  

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

P. Developer Financially and Technically Capable. 

Standard: Developer is financially and technically capable to meet the standards of this section. 

Finding: The developer will provide an inspection escrow in an amount suitable to cover the costs of on-site 

inspection by the Peer Review Engineer to ensure the proposed development is constructed according to the 

approved plan.   

 

Conclusion: This standard appears to be met. 

Vote of  __  in favor  _  against  _  abstaining 

16.10.8.3.D(19) For Right-of-Way Plans 

Standard:  

(a) Does not create any nonconforming lots or buildings; and 

(b) Could reasonably permit the right of passage for an automobile. 

 

Finding: The proposed Right-of-Way plan appears not to create any nonconforming lots and is design in a 

fashion that would permit reasonable passage for vehicular travel. 

Conclusion: This standard appears to be met. 

 

NOW THEREFORE the Kittery Planning Board adopts each of the foregoing Findings of Fact and based 

on these Findings determines the proposed Development will have no significant detrimental impact, and 

the Kittery Planning Board hereby grants final approval for the Development at the above referenced 

property, including any waivers granted or conditions as noted.   

Waivers: Table 16.8 Attachment 1 

a. Sidewalks 

b. Longitudinal Street Gradient 

c. Side Slop 

d. Tangent between Reverse Curves 

e. Minimal Centerline Curve Radius 
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Conditions of Approval (to be included as notes on the final plan in addition to the existing notes):   

 

1. No changes, erasures, modifications or revisions may be made to any Planning Board approved final 

plan. (Title 16.10.9.1.2) 

2. Applicant/contractor will follow Maine DEP Best Management Practices for all work associated with 

site and building construction to ensure adequate erosion control and slope stabilization. 

3. Prior to the commencement of grading and/or construction within a building envelope, as shown on 

the Plan, the owner and/or developer must stake all corners of the envelope. These markers must remain 

in place until the Code Enforcement Officer determines construction is completed and there is no 

danger of damage to areas that are, per Planning Board approval, to remain undisturbed. 

4.   All Notices to Applicant contained in the Findings of Fact (dated: 10/14/2021). 

 

Conditions of Approval (Not to be included as notes on the final plan):   

 

1. Incorporate any plan revisions on the final plan as recommended by Staff, Planning Board, or Peer 

Review Engineer, and submit for Staff review prior to presentation of final plan for endorsement. . 
 

Notices to Applicant:  (not to be included on the final plan) 

1. Prior to the release of the signed plans, the applicant must pay all outstanding fees associated with review, including, but 

not limited to, Town Attorney fees, peer review, newspaper advertisements and abutter notification. 

2. State law requires all subdivision and shoreland development plans, and any plans receiving waivers or variances, be 

recorded at the York County Registry of Deeds within 90 days of the final approval.  

3. Three (3) paper copies of the final recorded plan and any and all related state/federal permits or legal documents that 

may be required, must be submitted to the Town Planning Department.  Date of Planning Board approval shall be 

included on the final plan in the Signature Block. 

4. The owner and/or developer, in an amount and form acceptable to the Town Manager, must file with the municipal 

treasurer an instrument to cover the cost of all infrastructure and right-of-way improvements and site erosion and 

stormwater stabilization, including inspection fees for same. 

5. This approval by the Town Planning Board constitutes an agreement between the Town and the Developer, incorporating 

the Plan and supporting documentation, the Findings of Fact, and any Conditions of Approval.  
 

The Planning Board authorizes the Planning Board Chair, or Vice Chair, to sign the Final Plan and the 

Findings of Fact upon confirmation of compliance with any conditions of approval.  

 

Vote of   in favor  against _ abstaining 

 

APPROVED BY THE KITTERY PLANNING BOARD ON October 14, 2021 

 

Dutch Dunkelberger, Planning Board Chair 

 

 



 
 
Appeal: 

Per Title 16.6.2.A - An aggrieved party with legal standing may appeal a final decision of the Planning Board to the 

York County Superior Court in accordance with Maine Rules of Civil Procedures Section 80B, within forty-five (45) 

days from the date the decision by the Planning Board was rendered. 

 



   

 

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

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

 

September 23, 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, 
 
Altus Engineering, Inc. (Altus) is in receipt of CMA Engineers review letter dated September 2, 2021 and 
comments from the Kittery Technical Review Committee dated September 3, 2021.  We offer the following 
in response to their comments: 
 
CMA Engineers, September 2, 2021 – 
Where necessary, we have added a numeric indicator after the Article number to differentiate multiple 
comments in a section of the review. 
 
16.8.4.7 As shown on the Right of Way and Easement Plan - A (Sheet C-1.A), a 60’-wide easement 

to the Town of Kittery is provided at the intersection of Good To-Go’s driveway and 
Adventure Avenue.  This allows for the driveway to be used of a hammerhead-style 
turnaround which is allowed in town.  Given that the potential use of the abutting land is 
unknown, the construction of an additional turnaround such as another hammerhead or cul-
de-sac was determined to be an unnecessary expense, especially where there exists the 
possibility that any such installation may need to be modified and/or demolished as part of 
the future development.  As currently shown, the design adequately serves the needs of the 
Applicant, provides a legal means to turnaround and maintains as much flexibility as 
possible for the abutting landowner. 

 
16.8.4.8.b Given that the relocated gravel driveway only serves a single-family residence, the odds of 

vehicular stacking on Adventure Avenue at its intersection with U.S. Route 1 conflicting 
with an in- or outbound vehicle to or from the house are extremely limited.  In the unlikely 
event of a conflict, we would expect that any outbound vehicle would be courteously 
allowed to join the queue and an inbound vehicle would be extended the same courtesy and 
allowed to cross the westbound lane into their driveway.  If the inbound vehicle is delayed 
by a queue, there will be adequate staking space in the eastbound lane behind the waiting 
car to accommodate any vehicle turning into Adventure Avenue, preventing any backup 
onto Route 1. 

 
16.8.4.8.c The Site Plan (Sheet C-3) clearly shows all pavement markings and signage at the 

intersection of Adventure Avenue and U.S. Route 1.  We note that a painted crosswalk has 
been added to the plans since the last iteration. 
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16.8.4.8.d Maine DOT does have jurisdiction over the site’s curb cut on U.S. Route 1.  An entrance 
permit application was filed with them on August 17, 2021. 

 
16.8.4.8.e Kittery DPW submitted comments via the Kittery TRC dated September 3, 2021. 
 
16.8.4.13.b We disagree that a waiver is required for excluding a cul-de-sac.  As discussed above, the 

plan makes adequate provision for a turn-around with a hammerhead secured via easement. 
 
Article VI.d It is assumed that the Kittery Water District would own and operate the watermain in 

Adventure Avenue. 
 
Article VI.e The Applicant has no idea as to what may or may not occur on the abutting land.  Therefore, 

any effort to conceptualize potential uses or site layouts and attempt to design utilities 
around them would be an exercise in futility.  We have, however, provided for the future 
extension of water and sewer services as shown on the Utilities Plan (Sheet C-8).  KWD 
has also commented on the location of the proposed fire hydrant as discussed below. 

 
Article VII.a As shown on the Right of Way and Easement Plan - A (Sheet C-1.A), the Adventure 

Avenue right of way does not maintain a consistent 60’-width along U.S. Route 1.  This is 
to allow the grassed underdrained soils filter and the forcemain to remain accessible 
without an easement.  This design also prevents a small portion of the remaining land from 
being marooned on the opposite side of the roadway. 

 
Article VII.b The pressure sewer has been designed to accommodate flows from Good To-Go and a 

reasonable amount of development on the abutting land. Based on metered water useage at 
their existing facility, we expect Good To-Go to generate approximately 2,400 GPD of 
sewer discharge.  Assuming a conservative maximum flow of 40 GPM over a twelve-hour 
daytime period, it would be expected that the 2” forcemain would be handle to handle 
28,800 GPD.  This equates to 26,400 GPD of reserve capacity for the future.  While this 
site plan includes a 1,500 gal. private grease trap, any grease or oil removal for an adjoining 
future project would need to be addressed as part of their site plan. 

 
Article VII.d In conjunction with our response to (b) above, the proposed pump station is private and 

intended only to serve Good To-Go.  The forcemain in Adventure Avenue would be a 
shared piece of public infrastructure, but any development on the abutting land would need 
to provide their own pump. 

 
Article VII.e DOT has been provided with plans and an updated set will be forwarded to them. 
 
Article VIII.a As noted above, DOT has been provided with plans. 
 
Article VIII.b A level spreader has been added to the outfall as shown on the Erosion and Sediment 

Control Plan (Sheet C-7). 
 
16.8.8.2.a Although the maintenance manual includes all the stormwater infrastructure shown on the 

plans, it is expected that the Kittery DPW will be responsible for any BMP’s in the 
Adventure Avenue right of way. 

 
16.8.8.2.b The O&M manual has been updated to include the new wet pond and the town’s reporting 

requirements. 
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16.8.9.1.d As stated above, the DOT has jurisdiction over the intersection of Adventure Avenue and 
U.S. Route 1 and have been provided with plans. 

 
16.8.9.1.e A truck movement template has been included with the resubmission package. 
 
16.8.9.1.f Similar to Good To-Go’s existing facility on Route 1, truck backing motions in the 

Adventure Avenue right of way will be required to access the loading dock.  This is 
expected to occur no more than once per day. 

 
Article XVI As stated above, there are no known plans for the remaining land at the present time. 
 
Article XIXI Fire suppression design will be included in the building permit package. 
 
Article II We feel that parking to access the existing cemetery would not be utilized.  In the unlikely 

event of someone visiting, it would be appropriate and safe to park along Adventure 
Avenue. 

 
Other Both MFIW and US Fish and Wildlife Service (FWS) do not list the site as habitat for the 

NE Cottontail Rabbit.  FWS does list the Northern Long-Eared Bat as a potential threatened 
species in the area but has determined that the project is “not likely to result in unauthorized 
take of the northern long-eared bat.”  Relevant documentation is attached   

 
 
Kittery TRC, September 3, 2021 – 
 
1. We disagree that the Adventure Avenue right of way should remain private.  Although a few 

waivers have been requested regarding roadway geometry, they are appropriate given the site 
conditions and have been supported by the town engineer as indicated in their September 2, 2021 
review of the project.  Each parcel of land is unique and the waiver mechanism exists for this exact 
reason.  Foisting the long-term maintenance of the road on an established local business, employer 
and taxpayer like Good To-Go and the abutting landowner is an immense hardship.  This is only 
compounded when the indefinite nature of the abutting land is taken into account.  The legal 
complexities of dividing responsibility between Good To-Go and unknown potential future users 
and/or residents is a nightmare in and of itself.  Given that the road will be constructed to town 
standards, there is no reasonable argument to prevent this from becoming a public way.  We 
respectfully ask that DPW reconsider their position and that the road be designated as a public way.   

 
2. Per our discussions with the Planning Board, we have added a sidewalk on U.S. Route 1 from 

Landmark Lane to just across Adventure Avenue as shown on the Shite Pan (Sheet C-3). 
 
3. The new sidewalk has been incorporated into the revised drainage design. 
 
4. South of Adventure Avenue, U.S. Route 1 is superelevated to the west which ensures that any 

roadway drainage is already directed away from the project site.  We have sloped the roadway 
shoulder and sidewalk in the reverse direction away from the roadway towards a vegetated swale 
on the east side of the sidewalk which will discharge to a new pipe tributary to an existing culvert 
under Route 1.  As shown in the Drainage Analysis, flows to this culvert have been reduced from 
the existing conditions. 

 
5. We understand that this comment is in reference to stormwater, not sewer. 
 
6. The fire hydrant has been relocated as suggested. 



 
ALTUS ENGINEERING, INC.                    Good To-Go, Kittery, ME – Review Response 
September 23, 2021   Page 4 of 4 

7. As noted above, an MDOT Entrance Permit has been applied for and they are in receipt of the plans 
and traffic study. 

 
8. We have revised the curb detail as suggested. 
 
9. Revised architectural elevations are included in the revised plan set. 
 
 
We hope that the above information and attached data satisfies your concerns and that you will be able to 
issue a permit at your earliest convenience.  If you have any questions or require additional information 
please contact us and we will get you what you need right away.  Thank you for your time and consideration. 
 
 
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-ResponseLetter-092321 
 

Enclosures 
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October 6, 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- Second Review 
Tax Map 67, Lot 1; MU Zone 
CMA #591.136 

 
Dear Bart: 
 
Following our first review letter (dated September 2, 2021) 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) CMA Engineers has 
received the following additional information prepared by the applicant: 
  

1) Response letter to comments by CMA Engineers and the Kittery TRC, prepared by Erik Saari 
Altus Engineering, Inc. of Portsmouth NH, dated September 23, 2021. 

2) Updated Drawings (Updated September 23, 2021) titled Good To-Go Specialty Food Facility 
(24 sheets), 524 U.S. Route 1, Kittery Maine Assessor’s Parcel 67, Map 1, by Altus Engineering, 
Inc of Portsmouth, NH. 

3) Updated Drainage Analysis (Updated September 23, 2021) for Site Development for Good To-
Go, 524 U.S. Route 1 Tax Map 67, Lot 1, Prepared by Altus Engineering, Inc of Portsmouth, NH. 

4) Truck turning template dated September23, 2021. 

5) Habitat information from US Fish and Wildlife Service Maine Ecological Services Field Office 
dated September 8, 2021, and other sources. 

 
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.  
 
This current letter provides comments in response to the September 23, 2021 letter from Erik Saari of Altus, 
and the additional information provided. 
 
16.8 Design and Performance Standards-Built Environment 

16.8.4.7 Dead End Streets 

Our September 3, 2021 letter noted that 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. 

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 response letter states that an easement is proposed for the benefit of the Town of Kittery that would 
allow users the roadway to have a hammer-head turn around in lieu of a cul-de-sac. This may be reasonable, 
but the hammer-head is not allowed in Table 1 (street standards) for a public street. Altus describes a 
hammer-head as being allowed in Kittery, and a waiver is not required.  However, in Table 1 a hammer-
head is only allowed for a low-volume private street.  

We believe a waiver is required for the street classification proposed by the applicant. 

 

16.8.4.8 Grades, Intersections and Sight Distances 

The applicant has confirmed that the Maine DOT has jurisdiction for the entrance to US Route 1. The 
application to Maine DOT should be provided to the Town, along with any permit action by Maine DOT.  

 The Kittery DPW should also be consulted about any comments they may have on the intersection. Is there 
any response to the DPW’s comments? 

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. Altus describes a low risk 
of conflicts, which may or may not play out.  Can the entrance off the new roadway be shifted to the east 
to provide more separation? 

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 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. Has this been done? 
 
Article VII Sewage Disposal  

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. 

Please provide Maine DOT comments or approvals for water and sewer construction in Maine DOT ROW. 

 
Article VIII. Surface Drainage 

16.8.8.1 Stormwater Drainage 

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. 

16.8.8.2 Post-Construction Stormwater Management 
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Maintenance is left to Good To-Go c/o Cape House Management.  Altus indicated the expectation is that if 
the Town accepts the roadway, that the Kittery DPW will accomplish the maintenance of features within 
the ROW. What is the DPW’s position on this? 

 
Article IX.  Parking, Loading and Traffic 

16.8.9.1 

Altus has provided a truck turning template that shows that trucks entering and leaving the facility will use 
the proposed Town roadway /ROW for necessary turning movements. That is not contemplated in the 
Table 1 standards and is counter the use of a public street. While with just the development of the Good 
to Go facility, and no further development of land beyond the facility, there is no disruption of other traffic. 
However, with any extension of the street conflicts would be likely, and not be acceptable. If the street is 
to become public, alternatives to use of the public street appear necessary for private truck movements.  
Alternatively, the roadway could remain privately owned and used by the facility without restriction. 

Article XVI.  Lots 

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, but information on 
possible uses is not available. If the lot is subdivided and further developed, the roadway uses beyond the 
dead-end will increase. 

16.8 Design and Performance Standards-Built Environment 

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. Altus 
states that no accommodations for parking or visiting the cemetery are planned. We have seen modest 
parking or access accommodations to small cemeteries on numerous projects.  The applicant should 
confirm the Maine laws and policies regarding providing access to cemeteries and family plots and describe 
how the proposed design is consistent with such requirements.  

 
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 
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September 08, 2021

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Maine Ecological Services Field Office

P. O. Box A
East Orland, ME 04431

Phone: (207) 469-7300 Fax: (207) 902-1588
http://www.fws.gov/mainefieldoffice/index.html

IPaC Record Locator: 828-105469871 
 
Subject: Consistency letter for the 'Good To-Go' project indicating that any take of the 

northern long-eared bat that may occur as a result of the Action is not prohibited 
under the ESA Section 4(d) rule adopted for this species at 50 CFR §17.40(o).

 
Dear Erik Saari:

The U.S. Fish and Wildlife Service (Service) received on September 08, 2021 your effects 
determination for the 'Good To-Go' (the Action) using the northern long-eared bat (Myotis 
septentrionalis) key within the Information for Planning and Consultation (IPaC) system. You 
indicated that no Federal agencies are involved in funding or authorizing this Action. This IPaC 
key assists users in determining whether a non-Federal action may cause “take”[1] of the northern 
long-eared bat that is prohibited under the Endangered Species Act of 1973 (ESA) (87 Stat.884, 
as amended; 16 U.S.C. 1531 et seq.).

Based upon your IPaC submission, any take of the northern long-eared bat that may occur as a 
result of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 
50 CFR §17.40(o). Unless the Service advises you within 30 days of the date of this letter that 
your IPaC-assisted determination was incorrect, this letter verifies that the Action is not likely to 
result in unauthorized take of the northern long-eared bat.

Please report to our office any changes to the information about the Action that you entered into 
IPaC, the results of any bat surveys conducted in the Action area, and any dead, injured, or sick 
northern long-eared bats that are found during Action implementation.

If your Action proceeds as described and no additional information about the Action’s effects on 
species protected under the ESA becomes available, no further coordination with the Service is 
required with respect to the northern long-eared bat.

The IPaC-assisted determination for the northern long-eared bat does not apply to the following 
ESA-protected species that also may occur in your Action area:

Monarch Butterfly Danaus plexippus Candidate
You may coordinate with our Office to determine whether the Action may cause prohibited take 
of the animal species listed above.

http://www.fws.gov/mainefieldoffice/index.html
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________________________________________________ 
 
[1]Take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to 
attempt to engage in any such conduct [ESA Section 3(19)].
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Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name

Good To-Go

2. Description

The following description was provided for the project 'Good To-Go':

Construction of a 850lf roadway to access a 20,000sf building with associated 
parking and infrastructure.

Approximate location of the project can be viewed in Google Maps: https://www.google.com/ 
maps/@43.130806199999995,-70.70119736593162,14z

Determination Key Result

This non-Federal Action may affect the northern long-eared bat; however, any take of this 
species that may occur incidental to this Action is not prohibited under the final 4(d) rule at 50 
CFR §17.40(o).

Determination Key Description: Northern Long-eared Bat 4(d) Rule
This key was last updated in IPaC on May 15, 2017. Keys are subject to periodic revision.

This key is intended for actions that may affect the threatened northern long-eared bat.

The purpose of the key for non-Federal actions is to assist determinations as to whether proposed 
actions are excepted from take prohibitions under the northern long-eared bat 4(d) rule.

If a non-Federal action may cause prohibited take of northern long-eared bats or other ESA-listed 
animal species, we recommend that you coordinate with the Service.

https://www.google.com/maps/@43.130806199999995,-70.70119736593162,14z
https://www.google.com/maps/@43.130806199999995,-70.70119736593162,14z


09/08/2021 IPaC Record Locator: 828-105469871   4

   

1.

2.

3.

4.

5.

Determination Key Result
Based upon your IPaC submission, any take of the northern long-eared bat that may occur as a 
result of the Action is not prohibited under the ESA Section 4(d) rule adopted for this species at 
50 CFR §17.40(o).

Qualification Interview
Is the action authorized, funded, or being carried out by a Federal agency?
No
Will your activity purposefully Take northern long-eared bats?
No
[Semantic] Is the project action area located wholly outside the White-nose Syndrome 
Zone?
Automatically answered
No
[Semantic] Is the project action area located within 0.25 miles of a known northern long- 
eared bat hibernaculum? 
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need 
additional information, please contact your State wildlife agency

Automatically answered
No
[Semantic] Is the project action area located within 150 feet of a known occupied northern 
long-eared bat maternity roost tree? 
Note: The map queried for this question contains proprietary information and cannot be displayed. If you need 
additional information, please contact your State wildlife agency

Automatically answered
No
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Project Questionnaire
If the project includes forest conversion, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 1-3.
1. Estimated total acres of forest conversion:
2.87
2. If known, estimated acres of forest conversion from April 1 to October 31
0
3. If known, estimated acres of forest conversion from June 1 to July 31
0
If the project includes timber harvest, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 4-6.
4. Estimated total acres of timber harvest
0
5. If known, estimated acres of timber harvest from April 1 to October 31
0
6. If known, estimated acres of timber harvest from June 1 to July 31
0
If the project includes prescribed fire, report the appropriate acreages below. 
Otherwise, type ‘0’ in questions 7-9.
7. Estimated total acres of prescribed fire
0
8. If known, estimated acres of prescribed fire from April 1 to October 31
0
9. If known, estimated acres of prescribed fire from June 1 to July 31
0
If the project includes new wind turbines, report the megawatts of wind capacity 
below. Otherwise, type ‘0’ in question 10.
10. What is the estimated wind capacity (in megawatts) of the new turbine(s)?
0



IPaC resource list
This report is an automatically generated list of species and other resources such as
critical habitat (collectively referred to as trust resources) under the U.S. Fish and Wildlife
Service's (USFWS) jurisdiction that are known or expected to be on or near the project
area referenced below. The list may also include trust resources that occur outside of the
project area, but that could potentially be directly or indirectly a�ected by activities in the
project area. However, determining the likelihood and extent of e�ects a project may have
on trust resources typically requires gathering additional site-speci�c (e.g.,
vegetation/species surveys) and project-speci�c (e.g., magnitude and timing of proposed
activities) information.

Below is a summary of the project information you provided and contact information for
the USFWS o�ce(s) with jurisdiction in the de�ned project area. Please read the
introduction to each section that follows (Endangered Species, Migratory Birds, USFWS
Facilities, and NWI Wetlands) for additional information applicable to the trust resources
addressed in that section.

Location
York County, Maine

Local o�ce
Maine Ecological Services Field O�ce

  (207) 469-7300
  (207) 902-1588

U.S. Fish & Wildlife ServiceIPaC

IPaC: Explore Location resources https://ecos.fws.gov/ipac/location/XRBZBXGTCZCH5H7YNUAPVRB...

1 of 15 9/8/2021, 6:47 PM

https://ecos.fws.gov/ipac/
https://ecos.fws.gov/ipac/


MAILING ADDRESS
P. O. Box A
East Orland, ME 04431

PHYSICAL ADDRESS
306 Hatchery Road
East Orland, ME 04431

http://www.fws.gov/maine�eldo�ce/index.html

IPaC: Explore Location resources https://ecos.fws.gov/ipac/location/XRBZBXGTCZCH5H7YNUAPVRB...
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http://www.fws.gov/mainefieldoffice/index.html
http://www.fws.gov/mainefieldoffice/index.html


Endangered species
This resource list is for informational purposes only and does not constitute an
analysis of project level impacts.

The primary information used to generate this list is the known or expected range of each
species. Additional areas of in�uence (AOI) for species are also considered. An AOI
includes areas outside of the species range if the species could be indirectly a�ected by
activities in that area (e.g., placing a dam upstream of a �sh population even if that �sh
does not occur at the dam site, may indirectly impact the species by reducing or
eliminating water �ow downstream). Because species can move, and site conditions can
change, the species on this list are not guaranteed to be found on or near the project
area. To fully determine any potential e�ects to species, additional site-speci�c and
project-speci�c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the
Secretary information whether any species which is listed or proposed to be listed may be
present in the area of such proposed action" for any project that is conducted, permitted,
funded, or licensed by any Federal agency. A letter from the local o�ce and a species list
which ful�lls this requirement can only be obtained by requesting an o�cial species list
from either the Regulatory Review section in IPaC (see directions below) or from the local
�eld o�ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC
website and request an o�cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program
of the U.S. Fish and Wildlife Service (USFWS) and the �sheries division of the National
Oceanic and Atmospheric Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown
on this list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC
also shows species that are candidates, or proposed, for listing. See the listing status
page for more information. IPaC only shows species that are regulated by USFWS (see
FAQ).

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an

1

2
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o�ce of the National Oceanic and Atmospheric Administration within the Department
of Commerce.

The following species are potentially a�ected by activities in this location:

Mammals

Insects

Critical habitats
Potential e�ects to critical habitat(s) in this location must be analyzed along with the
endangered species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

NAME STATUS

Northern Long-eared Bat Myotis septentrionalis
Wherever found

No critical habitat has been designated for this species.
http://ecos.fws.gov/ecp/species/9045

Threatened

NAME STATUS

Monarch Butter�y Danaus plexippus
Wherever found

No critical habitat has been designated for this species.
http://ecos.fws.gov/ecp/species/9743

Candidate

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden
Eagle Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and
consider implementing appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

1
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The birds listed below are birds of particular concern either because they occur on the
USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your
project location. To learn more about the levels of concern for birds on your list and how
this list is generated, see the FAQ below. This is not a list of every bird you may �nd in this
location, nor a guarantee that every bird on this list will be found in your project area. To
see exact locations of where birders and the general public have sighted birds in and
around your project area, visit the E-bird data mapping tool (Tip: enter your location,
desired date range and a species on your list). For projects that occur o� the Atlantic
Coast, additional maps and models detailing the relative occurrence and abundance of
bird species on your list are available. Links to additional information about Atlantic Coast
birds, and other important information about your migratory bird list, including how to
properly interpret and use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization
measures to reduce impacts to migratory birds on your list, click on the PROBABILITY OF
PRESENCE SUMMARY at the top of your list to see when these birds are most likely to be
present and breeding in your project area.

Additional information can be found using the following links:

• Birds of Conservation Concern http://www.fws.gov/birds/management/managed-
species/
birds-of-conservation-concern.php

• Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds
/management/project-assessment-tools-and-guidance/
conservation-measures.php

• Nationwide conservation measures for birds http://www.fws.gov/migratorybirds
/pdf/management/nationwidestandardconservationmeasures.pdf

NAME BREEDING SEASON (IF A
BREEDING SEASON IS
INDICATED FOR A BIRD ON
YOUR LIST, THE BIRD MAY
BREED IN YOUR PROJECT
AREA SOMETIME WITHIN THE
TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES
INSIDE WHICH THE BIRD
BREEDS ACROSS ITS ENTIRE
RANGE. "BREEDS ELSEWHERE"
INDICATES THAT THE BIRD
DOES NOT LIKELY BREED IN
YOUR PROJECT AREA.)
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Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area,
but warrants attention because of the Eagle Act or for
potential susceptibilities in o�shore areas from certain types
of development or activities.
http://ecos.fws.gov/ecp/species/1626

Breeds Oct 15 to Aug 31

Blue-winged Warbler Vermivora pinus
This is a Bird of Conservation Concern (BCC) only in particular
Bird Conservation Regions (BCRs) in the continental USA

Breeds May 1 to Jun 30

Bobolink Dolichonyx oryzivorus
This is a Bird of Conservation Concern (BCC) throughout its
range in the continental USA and Alaska.

Breeds May 20 to Jul 31

Canada Warbler Cardellina canadensis
This is a Bird of Conservation Concern (BCC) throughout its
range in the continental USA and Alaska.

Breeds May 20 to Aug 10

Lesser Yellowlegs Tringa �avipes
This is a Bird of Conservation Concern (BCC) throughout its
range in the continental USA and Alaska.
http://ecos.fws.gov/ecp/species/9679

Breeds elsewhere

Prairie Warbler Dendroica discolor
This is a Bird of Conservation Concern (BCC) throughout its
range in the continental USA and Alaska.

Breeds May 1 to Jul 31

Purple Sandpiper Calidris maritima
This is a Bird of Conservation Concern (BCC) throughout its
range in the continental USA and Alaska.

Breeds elsewhere

Ruddy Turnstone Arenaria interpres morinella
This is a Bird of Conservation Concern (BCC) only in particular
Bird Conservation Regions (BCRs) in the continental USA

Breeds elsewhere

Rusty Blackbird Euphagus carolinus
This is a Bird of Conservation Concern (BCC) only in particular
Bird Conservation Regions (BCRs) in the continental USA

Breeds elsewhere
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Probability of Presence Summary
The graphs below provide our best understanding of when birds of concern are most
likely to be present in your project area. This information can be used to tailor and
schedule your project activities to avoid or minimize impacts to birds. Please make sure
you read and understand the FAQ "Proper Interpretation and Use of Your Migratory Bird
Report" before using or attempting to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid
cell(s) your project overlaps during a particular week of the year. (A year is represented as
12 4-week months.) A taller bar indicates a higher probability of species presence. The
survey e�ort (see below) can be used to establish a level of con�dence in the presence
score. One can have higher con�dence in the presence score if the corresponding survey
e�ort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events
in the week where the species was detected divided by the total number of survey
events for that week. For example, if in week 12 there were 20 survey events and the
Spotted Towhee was found in 5 of them, the probability of presence of the Spotted
Towhee in week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of
presence in week 20 for the Spotted Towhee is 0.05, and that the probability of
presence at week 12 (0.25) is the maximum of any week of the year. The relative
probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a
statistical conversion so that all possible values fall between 0 and 10, inclusive. This is
the probability of presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds
across its entire range. If there are no yellow bars shown for a bird, it does not breed in
your project area.

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its
range in the continental USA and Alaska.

Breeds May 10 to Aug 31

IPaC: Explore Location resources https://ecos.fws.gov/ipac/location/XRBZBXGTCZCH5H7YNUAPVRB...

7 of 15 9/8/2021, 6:47 PM



 no data survey e�ort breeding season probability of presence

Survey E�ort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of
surveys performed for that species in the 10km grid cell(s) your project area overlaps. The
number of surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e�ort range, simply hover your mouse cursor over the bar.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently
relevant information. The exception to this is areas o� the Atlantic coast, where bird
returns are based on all years of available data, since data in these areas is currently
much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Bald Eagle
Non-BCC
Vulnerable
(This is not a
Bird of
Conservation
Concern (BCC)
in this area,
but warrants
attention
because of
the Eagle Act
or for
potential
susceptibilities
in o�shore
areas from
certain types
of
development
or activities.)
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Blue-winged
Warbler
BCC - BCR
(This is a Bird
of
Conservation
Concern (BCC)
only in
particular Bird
Conservation
Regions
(BCRs) in the
continental
USA)

Bobolink
BCC
Rangewide
(CON) (This is
a Bird of
Conservation
Concern (BCC)
throughout its
range in the
continental
USA and
Alaska.)

Canada
Warbler
BCC
Rangewide
(CON) (This is
a Bird of
Conservation
Concern (BCC)
throughout its
range in the
continental
USA and
Alaska.)

Lesser
Yellowlegs
BCC
Rangewide
(CON) (This is
a Bird of
Conservation
Concern (BCC)
throughout its
range in the
continental
USA and
Alaska.)
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Prairie
Warbler
BCC
Rangewide
(CON) (This is
a Bird of
Conservation
Concern (BCC)
throughout its
range in the
continental
USA and
Alaska.)

Purple
Sandpiper
BCC
Rangewide
(CON) (This is
a Bird of
Conservation
Concern (BCC)
throughout its
range in the
continental
USA and
Alaska.)

Ruddy
Turnstone
BCC - BCR
(This is a Bird
of
Conservation
Concern (BCC)
only in
particular Bird
Conservation
Regions
(BCRs) in the
continental
USA)
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Rusty
Blackbird
BCC - BCR
(This is a Bird
of
Conservation
Concern (BCC)
only in
particular Bird
Conservation
Regions
(BCRs) in the
continental
USA)

Wood Thrush
BCC
Rangewide
(CON) (This is
a Bird of
Conservation
Concern (BCC)
throughout its
range in the
continental
USA and
Alaska.)

Tell me more about conservation measures I can implement to avoid or minimize impacts to
migratory birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all
birds at any location year round. Implementation of these measures is particularly important when
birds are most likely to occur in the project area. When birds may be breeding in the area, identifying
the locations of any active nests and avoiding their destruction is a very helpful impact minimization
measure. To see when birds are most likely to occur and be breeding in your project area, view the
Probability of Presence Summary. Additional measures or permits may be advisable depending on the
type of activity you are conducting and the type of infrastructure or bird species present on your project
site.

What does IPaC use to generate the migratory birds potentially occurring in my speci�ed location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other
species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge
Network (AKN). The AKN data is based on a growing collection of survey, banding, and citizen science
datasets and is queried and �ltered to return a list of those birds reported as occurring in the 10km grid
cell(s) which your project intersects, and that have been identi�ed as warranting special attention
because they are a BCC species in that area, an eagle (Eagle Act requirements may apply), or a species
that has a particular vulnerability to o�shore activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project
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area. It is not representative of all birds that may occur in your project area. To get a list of all birds
potentially present in your project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my speci�ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided
by the Avian Knowledge Network (AKN). This data is derived from a growing collection of survey,
banding, and citizen science datasets .

Probability of presence data is continuously being updated as new and better information becomes
available. To learn more about how the probability of presence graphs are produced and how to
interpret them, go the Probability of Presence Summary and then click on the "Tell me about these
graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering,
migrating or year-round), you may refer to the following resources: The Cornell Lab of Ornithology All
About Birds Bird Guide, or (if you are unsuccessful in locating the bird of interest there), the Cornell Lab
of Ornithology Neotropical Birds guide. If a bird on your migratory bird species list has a breeding
season associated with it, if that bird does occur in your project area, there may be nests present at
some point within the timeframe speci�ed. If "Breeds elsewhere" is indicated, then the bird likely does
not breed in your project area.

What are the levels of concern for migratory birds?

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout
their range anywhere within the USA (including Hawaii, the Paci�c Islands, Puerto Rico, and the
Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs)
in the continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either
because of the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in
o�shore areas from certain types of development or activities (e.g. o�shore energy development or
longline �shing).

Although it is important to try to avoid and minimize impacts to all birds, e�orts should be made, in
particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC species of
rangewide concern. For more information on conservation measures you can implement to help avoid
and minimize migratory bird impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a�ected by o�shore projects

For additional details about the relative occurrence and abundance of both individual bird species and
groups of bird species within your project area o� the Atlantic Coast, please visit the Northeast Ocean
Data Portal. The Portal also o�ers data and information about other taxa besides birds that may be
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helpful to you in your project review. Alternately, you may download the bird model results �les
underlying the portal maps through the NOAA NCCOS Integrative Statistical Modeling and Predictive
Mapping of Marine Bird Distributions and Abundance on the Atlantic Outer Continental Shelf project
webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the
year, including migration. Models relying on survey data may not include this information. For
additional information on marine bird tracking data, see the Diving Bird Study and the nanotag studies
or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of
priority concern. To learn more about how your list is generated, and see options for identifying what
other birds may be in your project area, please see the FAQ "What does IPaC use to generate the
migratory birds potentially occurring in my speci�ed location". Please be aware this report provides the
"probability of presence" of birds within the 10 km grid cell(s) that overlap your project; not your exact
project footprint. On the graphs provided, please also look carefully at the survey e�ort (indicated by
the black vertical bar) and for the existence of the "no data" indicator (a red horizontal bar). A high
survey e�ort is the key component. If the survey e�ort is high, then the probability of presence score
can be viewed as more dependable. In contrast, a low survey e�ort bar or no data bar means a lack of
data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply
a starting point for identifying what birds of concern have the potential to be in your project area, when
they might be there, and if they might be breeding (which means nests might be present). The list helps
you know what to look for to con�rm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities, should
presence be con�rmed. To learn more about conservation measures, visit the FAQ "Tell me about
conservation measures I can implement to avoid or minimize impacts to migratory birds" at the bottom
of your migratory bird trust resources page.

Facilities

National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must
undergo a 'Compatibility Determination' conducted by the Refuge. Please contact the
individual Refuges to discuss any questions or concerns.
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THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands
Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under
Section 404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps
of Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working
to update our NWI data set. We recommend you verify these results with a site visit to
determine the actual extent of wetlands on site.

This location overlaps the following wetlands:

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis
of high altitude imagery. Wetlands are identi�ed based on vegetation, visible hydrology and geography.
A margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any
particular site may result in revision of the wetland boundaries or classi�cation established through
image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the
image analysts, the amount and quality of the collateral data and the amount of ground truth
veri�cation work conducted. Metadata should be consulted to determine the date of the source
imagery used and any mapping problems.

RIVERINE
R4SBCx

A full description for each wetland code can be found at the National Wetlands Inventory
website
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Wetlands or other mapped features may have changed since the date of the imagery or �eld work.
There may be occasional di�erences in polygon boundaries or classi�cations between the information
depicted on the map and the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of
aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or
submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and
nearshore coastal waters. Some deepwater reef communities (coral or tuber�cid worm reefs) have also
been excluded from the inventory. These habitats, because of their depth, go undetected by aerial
imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may de�ne and describe
wetlands in a di�erent manner than that used in this inventory. There is no attempt, in either the design
or products of this inventory, to de�ne the limits of proprietary jurisdiction of any Federal, state, or local
government or to establish the geographical scope of the regulatory programs of government agencies.
Persons intending to engage in activities involving modi�cations within or adjacent to wetland areas
should seek the advice of appropriate federal, state, or local agencies concerning speci�ed agency
regulatory programs and proprietary jurisdictions that may a�ect such activities.
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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 a wet pond and a grassed 
underdrained soil filter.  Pretreatment will be provided by catch basins with deep sumps and 
grease hoods and sediment forebays 
 
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. 
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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, a wet pond 
with sediment forebays and a grassed underdrained soil filter 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 2.23 2.86 2.90 

                   Change -0.51 -2.69 -3.85 

POA #2 (South Property Line)    

Pre 9.33 20.19 29.85 

Post 7.14 13.54 26.88 

Change -2.19 -6.65 -2.97 
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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

Subcat Reach Pond Link



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
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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



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 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

Inflow
Outflow
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Inflow Area=1.980 ac
Avg. Flow Depth=0.70'
Max Vel=9.40 fps
12.0"
Round Pipe
n=0.012
L=45.0'
S=0.0291 '/'
Capacity=6.59 cfs

5.55 cfs
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 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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Type III 24-hr  10-Year Rainfall=4.90"5116-Pre-061721
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HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

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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Inflow Area=13.997 ac
20.19 cfs

20.19 cfs



PRE-DEVELOPMENT
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West Side
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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

Subcat Reach Pond Link



Type III 24-hr  25-Year Rainfall=6.20"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>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



 

              

 
Section 4 
 
Drainage Calculations 
 
Post-Development 
2-Year, 24-Hour Summary 
10-Year, 24-Hour Complete 
25-Year, 24-Hour Summary 
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1S

North Road Entrance,
 House and Yard to CB

 #5-2

2S

Remaining Land East
 Side

10S

South Road Entrance to
 CB #5-1

11S

South Route 1 Frontage

12S

Roadside to CB #4

13S

Roadside to GUSF #1

20S

Roadside to CB #3-1

21S

Woodland and
 Roadside to CB #3-2

22S

Woodland and
 Roadside to CB #3-3

23S

Roadside To CB #3-4

25S

Loading Area to CB #2

26S

Parking Lot to CB #1-1

27S

Proposed Roof

29S

Open Space to GUSF
 #2

30S

Remaining Land
 Southwest Side

10R

Roadside Swale

13R

12" DI

25R

18" CPP

27R

12" Roof Leader

28R

Riprap Swale

1P

CB #5-2

10P

CB #5-1

12P

CB #4

13P

GUSF #1

14P

DMH #5 / Existing 12"
 DI

20P

CB #3-1

21P

CB #3-2

22P

CB #3-3

23P

CB #3-4

24P

DMH #3

25P

CB #2

26P

CB #1-1

27P

DMH #1

29P

Wet Pond

100L

POA #1

200L

POA #2

Routing Diagram for 5116-Post-092021
Prepared by Altus Engineering, Inc.,  Printed 9/23/2021

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-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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   11.74% Impervious   Runoff Depth=1.62"Subcatchment 11S: South Route 1 Frontage
   Flow Length=142'   Tc=6.0 min   CN=82   Runoff=0.27 cfs  0.019 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=0.35'   Max Vel=2.35 fps   Inflow=2.21 cfs  0.163 afReach 10R: Roadside Swale
n=0.022   L=85.0'   S=0.0072 '/'   Capacity=16.61 cfs   Outflow=2.20 cfs  0.163 af
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Avg. Flow Depth=0.69'   Max Vel=3.87 fps   Inflow=2.23 cfs  0.232 afReach 13R: 12" DI
12.0"  Round Pipe   n=0.012   L=24.0'   S=0.0050 '/'   Capacity=2.73 cfs   Outflow=2.23 cfs  0.232 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=78.23'  Storage=12 cf   Inflow=1.71 cfs  0.126 afPond 1P: CB #5-2
12.0"  Round Culvert  n=0.012  L=50.0'  S=0.0050 '/'   Outflow=1.71 cfs  0.126 af

Peak Elev=77.89'  Storage=12 cf   Inflow=1.94 cfs  0.144 afPond 10P: CB #5-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0043 '/'   Outflow=1.94 cfs  0.144 af

Peak Elev=82.35'  Storage=14 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=82.22'  Storage=2,024 cf   Inflow=0.88 cfs  0.069 afPond 13P: GUSF #1
   Outflow=0.25 cfs  0.069 af

Peak Elev=76.93'  Storage=11 cf   Inflow=2.23 cfs  0.232 afPond 14P: DMH #5 / Existing 12" DI
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0291 '/'   Outflow=2.23 cfs  0.232 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=57.11'  Storage=26,282 cf   Inflow=8.52 cfs  0.710 afPond 29P: Wet Pond
   Outflow=1.73 cfs  0.710 af
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   Inflow=2.23 cfs  0.232 afLink 100L: POA #1
   Primary=2.23 cfs  0.232 af

   Inflow=7.14 cfs  1.525 afLink 200L: POA #2
   Primary=7.14 cfs  1.525 af

Total Runoff Area = 15.977 ac   Runoff Volume = 1.757 af   Average Runoff Depth = 1.32"
88.23% Pervious = 14.096 ac     11.77% Impervious = 1.881 ac



POST-DEVELOPMENT

1S

North Road Entrance,
 House and Yard to CB

 #5-2

2S

Remaining Land East
 Side

10S

South Road Entrance to
 CB #5-1

11S

South Route 1 Frontage

12S

Roadside to CB #4

13S

Roadside to GUSF #1

20S

Roadside to CB #3-1

21S

Woodland and
 Roadside to CB #3-2

22S

Woodland and
 Roadside to CB #3-3

23S

Roadside To CB #3-4

25S

Loading Area to CB #2

26S

Parking Lot to CB #1-1

27S

Proposed Roof

29S

Open Space to GUSF
 #2

30S

Remaining Land
 Southwest Side

10R

Roadside Swale

13R

12" DI

25R

18" CPP

27R

12" Roof Leader

28R

Riprap Swale

1P

CB #5-2

10P

CB #5-1

12P

CB #4

13P

GUSF #1

14P

DMH #5 / Existing 12"
 DI

20P

CB #3-1

21P

CB #3-2

22P

CB #3-3

23P

CB #3-4

24P

DMH #3

25P

CB #2

26P

CB #1-1

27P

DMH #1

29P

Wet Pond

100L

POA #1

200L

POA #2

Routing Diagram for 5116-Post-092021
Prepared by Altus Engineering, Inc.,  Printed 9/23/2021

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

Subcat Reach Pond Link



5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

2.040 74 >75% Grass cover, Good, HSG C  (1S, 2S, 12S, 13S, 20S, 21S, 22S, 23S, 26S, 
29S, 30S)

2.157 80 >75% Grass cover, Good, HSG D  (1S, 2S, 10S, 11S, 12S, 13S, 20S, 21S, 22S, 
23S, 26S, 29S, 30S)

0.148 87 Dirt roads, HSG C  (1S, 2S, 21S, 22S)
0.027 89 Dirt roads, HSG D  (2S)
0.086 96 Gravel surface, HSG C  (1S)
0.008 96 Gravel surface, HSG D  (1S)
0.017 98 Impervious  (11S)
0.030 98 Impervious Existing Building  (1S)
0.292 98 Impervious Existing Pavement  (1S, 10S, 30S)
0.100 98 Impervious Existing Roof  (30S)
0.934 98 Impervious Proposed Pavement  (1S, 10S, 12S, 13S, 20S, 21S, 22S, 25S, 26S)
0.459 98 Impervious Proposed Roof  (27S)
0.049 98 Impervoius Proposed Pavement  (23S)
6.139 70 Woods, Good, HSG C  (1S, 2S, 12S, 13S, 21S, 22S, 29S, 30S)
3.491 77 Woods, Good, HSG D  (1S, 2S, 12S, 13S, 21S, 22S, 29S, 30S)

15.977 77 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
8.414 HSG C 1S, 2S, 12S, 13S, 20S, 21S, 22S, 23S, 26S, 29S, 30S
5.682 HSG D 1S, 2S, 10S, 11S, 12S, 13S, 20S, 21S, 22S, 23S, 26S, 29S, 30S
1.881 Other 1S, 10S, 11S, 12S, 13S, 20S, 21S, 22S, 23S, 25S, 26S, 27S, 30S

15.977 TOTAL AREA
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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   11.74% Impervious   Runoff Depth=2.99"Subcatchment 11S: South Route 1 Frontage
   Flow Length=142'   Tc=6.0 min   CN=82   Runoff=0.50 cfs  0.036 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=0.50'   Max Vel=2.87 fps   Inflow=4.32 cfs  0.312 afReach 10R: Roadside Swale
n=0.022   L=85.0'   S=0.0072 '/'   Capacity=16.61 cfs   Outflow=4.31 cfs  0.312 af
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Avg. Flow Depth=1.00'   Max Vel=3.96 fps   Inflow=4.63 cfs  0.441 afReach 13R: 12" DI
12.0"  Round Pipe   n=0.012   L=24.0'   S=0.0050 '/'   Capacity=2.73 cfs   Outflow=2.89 cfs  0.441 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=79.38'  Storage=24 cf   Inflow=3.47 cfs  0.249 afPond 1P: CB #5-2
12.0"  Round Culvert  n=0.012  L=50.0'  S=0.0050 '/'   Outflow=3.46 cfs  0.249 af

Peak Elev=78.53'  Storage=20 cf   Inflow=3.82 cfs  0.277 afPond 10P: CB #5-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0043 '/'   Outflow=3.82 cfs  0.277 af

Peak Elev=84.00'  Storage=36 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=82.88'  Storage=3,027 cf   Inflow=1.63 cfs  0.129 afPond 13P: GUSF #1
   Outflow=0.49 cfs  0.129 af

Peak Elev=77.15'  Storage=14 cf   Inflow=2.89 cfs  0.441 afPond 14P: DMH #5 / Existing 12" DI
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0291 '/'   Outflow=2.86 cfs  0.441 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=58.46'  Storage=38,227 cf   Inflow=16.00 cfs  1.314 afPond 29P: Wet Pond
   Outflow=2.05 cfs  1.314 af
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   Inflow=2.86 cfs  0.441 afLink 100L: POA #1
   Primary=2.86 cfs  0.441 af

   Inflow=13.54 cfs  2.969 afLink 200L: POA #2
   Primary=13.54 cfs  2.969 af

Total Runoff Area = 15.977 ac   Runoff Volume = 3.411 af   Average Runoff Depth = 2.56"
88.23% Pervious = 14.096 ac     11.77% Impervious = 1.881 ac



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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
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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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

Subcatchment 2S: Remaining Land East Side
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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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

Summary for Subcatchment 11S: South Route 1 Frontage

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.036 af,  Depth= 2.99"

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
* 729 98 Impervious

5,482 80 >75% Grass cover, Good, HSG D
6,211 82 Weighted Average
5,482 88.26% Pervious Area

729 11.74% Impervious 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 92 0.1326 2.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.0 142 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 11S: South Route 1 Frontage
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Type III 24-hr
10-Year Rainfall=4.90"
Runoff Area=6,211 sf

Runoff Volume=0.036 af
Runoff Depth=2.99"

Flow Length=142'
Tc=6.0 min

CN=82

0.50 cfs



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

Subcatchment 12S: Roadside to CB #4
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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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

Subcatchment 13S: Roadside to GUSF #1
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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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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
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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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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
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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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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



Type III 24-hr  10-Year Rainfall=4.90"5116-Post-092021
  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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
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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
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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
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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
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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
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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 10R: Roadside Swale

Inflow Area = 1.396 ac, 12.62% Impervious,  Inflow Depth = 2.68"    for  10-Year event
Inflow = 4.32 cfs @ 12.09 hrs,  Volume= 0.312 af
Outflow = 4.31 cfs @ 12.10 hrs,  Volume= 0.312 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= 2.87 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 0.74 fps,  Avg. Travel Time= 1.9 min

Peak Storage= 128 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.50'
Bank-Full Depth= 1.00'  Flow Area= 4.0 sf,  Capacity= 16.61 cfs

2.00'  x  1.00'  deep channel,  n= 0.022  Earth, clean & straight
Side Slope Z-value= 2.0 '/'   Top Width= 6.00'
Length= 85.0'   Slope= 0.0072 '/'
Inlet Invert= 76.91',  Outlet Invert= 76.30'

Reach 10R: Roadside Swale
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Inflow Area=1.396 ac
Avg. Flow Depth=0.50'

Max Vel=2.87 fps
n=0.022
L=85.0'

S=0.0072 '/'
Capacity=16.61 cfs

4.32 cfs
4.31 cfs
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Summary for Reach 13R: 12" DI

Inflow Area = 1.932 ac, 14.53% Impervious,  Inflow Depth > 2.74"    for  10-Year event
Inflow = 4.63 cfs @ 12.10 hrs,  Volume= 0.441 af
Outflow = 2.89 cfs @ 12.02 hrs,  Volume= 0.441 af,  Atten= 38%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.96 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.14 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 19 cf @ 12.03 hrs
Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.73 cfs

12.0"  Round Pipe
n= 0.012
Length= 24.0'   Slope= 0.0050 '/'
Inlet Invert= 76.30',  Outlet Invert= 76.18'

Reach 13R: 12" DI
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Inflow Area=1.932 ac
Avg. Flow Depth=1.00'

Max Vel=3.96 fps
12.0"

Round Pipe
n=0.012
L=24.0'

S=0.0050 '/'
Capacity=2.73 cfs

4.63 cfs

2.89 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
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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
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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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  Printed  9/23/2021Prepared by Altus Engineering, Inc.

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

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

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

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 = 3.46 cfs @ 12.09 hrs,  Volume= 0.249 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.46 cfs @ 12.09 hrs,  Volume= 0.249 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 79.38' @ 12.10 hrs   Surf.Area= 6 sf   Storage= 24 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 77.29' 132 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.29 13 0 0
78.60 13 17 17
79.60 4 9 26
80.00 529 107 132

Device Routing     Invert Outlet Devices
#1 Primary 77.29' 12.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 77.29' / 77.04'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.43 cfs @ 12.09 hrs  HW=79.37'  TW=78.53'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.43 cfs @ 4.37 fps)
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Pond 1P: CB #5-2
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Inflow Area=1.176 ac
Peak Elev=79.38'

Storage=24 cf
12.0"

Round Culvert
n=0.012
L=50.0'

S=0.0050 '/'

3.47 cfs
3.46 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 = 3.82 cfs @ 12.09 hrs,  Volume= 0.277 af
Outflow = 3.82 cfs @ 12.09 hrs,  Volume= 0.277 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.82 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= 78.53' @ 12.09 hrs   Surf.Area= 10 sf   Storage= 20 cf

Plug-Flow detention time= 0.3 min calculated for 0.277 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 825.1 - 824.9 )

Volume Invert Avail.Storage Storage Description
#1 76.94' 374 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
76.94 13 0 0
78.25 13 17 17
79.25 4 9 26
80.00 925 348 374

Device Routing     Invert Outlet Devices
#1 Primary 76.94' 12.0"  Round Culvert   

L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.94' / 76.91'   S= 0.0043 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.81 cfs @ 12.09 hrs  HW=78.53'  TW=77.41'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.81 cfs @ 4.86 fps)
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Pond 10P: CB #5-1
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Inflow Area=1.254 ac
Peak Elev=78.53'

Storage=20 cf
12.0"

Round Culvert
n=0.012

L=7.0'
S=0.0043 '/'

3.82 cfs
3.82 cfs
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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= 84.00' @ 12.16 hrs   Surf.Area= 13 sf   Storage= 36 cf

Plug-Flow detention time= 4.5 min calculated for 0.054 af (100% of inflow)
Center-of-Mass det. time= 4.4 min ( 827.7 - 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=83.98'  TW=82.56'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.65 cfs @ 0.82 fps)
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Pond 12P: CB #4
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Inflow Area=0.224 ac
Peak Elev=84.00'

Storage=36 cf
12.0"

Round Culvert
n=0.120
L=50.0'

S=0.0050 '/'

0.67 cfs
0.65 cfs
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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 = 0.49 cfs @ 12.49 hrs,  Volume= 0.129 af,  Atten= 70%,  Lag= 23.3 min
Primary = 0.49 cfs @ 12.49 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= 651 sf   Storage= 843 cf
Peak Elev= 82.88' @ 12.49 hrs   Surf.Area= 1,724 sf   Storage= 3,027 cf   (2,184 cf above start)
Flood Elev= 84.25'   Surf.Area= 2,730 sf   Storage= 6,066 cf   (5,223 cf above start)

Plug-Flow detention time= 291.9 min calculated for 0.110 af (85% of inflow)
Center-of-Mass det. time= 177.0 min ( 1,000.1 - 823.2 )

Volume Invert Avail.Storage Storage Description
#1 77.50' 6,066 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
77.50 651 0.0 0 0
79.00 651 40.0 391 391
79.50 651 40.0 130 521
81.00 651 33.0 322 843
81.80 1,067 100.0 687 1,530
82.00 1,177 100.0 224 1,755
83.00 1,800 100.0 1,489 3,243
84.00 2,531 100.0 2,166 5,409
84.25 2,730 100.0 658 6,066

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 = 651 sf  Phase-In= 0.01'   

Primary OutFlow  Max=0.49 cfs @ 12.49 hrs  HW=82.88'  TW=77.30'   (Dynamic Tailwater)
1=Culvert  (Passes 0.49 cfs of 7.91 cfs potential flow)

2=Orifice/Grate  (Passes 0.06 cfs of 2.03 cfs potential flow)
6=Exfiltration  (Exfiltration Controls 0.06 cfs)

3=Orifice/Grate  (Orifice Controls 0.40 cfs @ 4.60 fps)
4=Orifice/Grate  (Orifice Controls 0.02 cfs @ 0.70 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 13P: GUSF #1
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Summary for Pond 14P: DMH #5 / Existing 12" DI

Inflow Area = 1.932 ac, 14.53% Impervious,  Inflow Depth > 2.74"    for  10-Year event
Inflow = 2.89 cfs @ 12.02 hrs,  Volume= 0.441 af
Outflow = 2.86 cfs @ 12.02 hrs,  Volume= 0.441 af,  Atten= 1%,  Lag= 0.1 min
Primary = 2.86 cfs @ 12.02 hrs,  Volume= 0.441 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 77.15' @ 12.02 hrs   Surf.Area= 13 sf   Storage= 14 cf

Plug-Flow detention time= 0.2 min calculated for 0.441 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 877.6 - 877.4 )

Volume Invert Avail.Storage Storage Description
#1 76.08' 23 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
76.08 13 0 0
77.20 13 15 15
78.20 4 9 23

Device Routing     Invert Outlet Devices
#1 Primary 76.08' 12.0"  Round Culvert   

L= 45.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 76.08' / 74.77'   S= 0.0291 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.83 cfs @ 12.02 hrs  HW=77.14'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.83 cfs @ 3.60 fps)
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Pond 14P: DMH #5 / Existing 12" DI
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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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Pond 20P: CB #3-1
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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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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=57.16'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 8.35 cfs @ 4.73 fps)
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Summary for Pond 29P: Wet Pond

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 = 2.05 cfs @ 12.90 hrs,  Volume= 1.314 af,  Atten= 87%,  Lag= 48.3 min
Primary = 2.05 cfs @ 12.90 hrs,  Volume= 1.314 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 56.00'   Surf.Area= 12,582 sf   Storage= 18,005 cf
Peak Elev= 58.46' @ 12.90 hrs   Surf.Area= 15,501 sf   Storage= 38,227 cf   (20,222 cf above start)
Flood Elev= 60.00'   Surf.Area= 18,420 sf   Storage= 55,506 cf   (37,501 cf above start)

Plug-Flow detention time= 279.0 min calculated for 0.900 af (69% of inflow)
Center-of-Mass det. time= 83.7 min ( 897.8 - 814.1 )

Volume Invert Avail.Storage Storage Description
#1 56.00' 37,501 cf Stormwater Detention Volume (Prismatic) Listed below (Recalc)
#2 49.00' 15,617 cf Permanent Pool (Prismatic) Listed below (Recalc)
#3 53.00' 1,176 cf Forebay West (Prismatic) Listed below (Recalc)
#4 53.00' 1,213 cf Forebay East (Prismatic) Listed below (Recalc)

55,506 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.00 6,883 0 0
57.00 7,871 7,377 7,377
58.00 9,065 8,468 15,845
58.50 9,859 4,731 20,576
59.00 10,799 5,165 25,741
60.00 12,721 11,760 37,501

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
49.00 411 0 0
50.00 876 644 644
51.00 1,367 1,122 1,765
52.00 1,890 1,629 3,394
53.00 2,443 2,167 5,560
54.00 3,028 2,736 8,296
55.00 3,643 3,336 11,631
56.00 4,329 3,986 15,617

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
53.00 142 0 0
54.00 292 217 217
55.00 465 379 596
56.00 695 580 1,176
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
53.00 184 0 0
54.00 309 247 247
55.00 474 392 638
56.00 675 575 1,213

Device Routing     Invert Outlet Devices
#1 Device 2 56.00' 70.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

#2 Device 3 53.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 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   

#4 Device 3 58.50' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Primary 59.00' 4.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   

Primary OutFlow  Max=2.05 cfs @ 12.90 hrs  HW=58.46'  TW=0.00'   (Dynamic Tailwater)
3=Culvert  (Passes 2.05 cfs of 17.47 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 2.05 cfs @ 10.45 fps)
1=Broad-Crested Rectangular Weir  (Passes 2.05 cfs of 826.89 cfs potential flow)

4=Orifice/Grate  ( Controls 0.00 cfs)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 29P: Wet Pond
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Summary for Link 100L: POA #1

Inflow Area = 1.932 ac, 14.53% Impervious,  Inflow Depth > 2.74"    for  10-Year event
Inflow = 2.86 cfs @ 12.02 hrs,  Volume= 0.441 af
Primary = 2.86 cfs @ 12.02 hrs,  Volume= 0.441 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
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Summary for Link 200L: POA #2

Inflow Area = 14.044 ac, 11.39% Impervious,  Inflow Depth = 2.54"    for  10-Year event
Inflow = 13.54 cfs @ 12.39 hrs,  Volume= 2.969 af
Primary = 13.54 cfs @ 12.39 hrs,  Volume= 2.969 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   11.74% Impervious   Runoff Depth=4.17"Subcatchment 11S: South Route 1 Frontage
   Flow Length=142'   Tc=6.0 min   CN=82   Runoff=0.69 cfs  0.050 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=0.59'   Max Vel=3.14 fps   Inflow=5.92 cfs  0.444 afReach 10R: Roadside Swale
n=0.022   L=85.0'   S=0.0072 '/'   Capacity=16.61 cfs   Outflow=5.91 cfs  0.444 af
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Avg. Flow Depth=1.00'   Max Vel=3.96 fps   Inflow=6.36 cfs  0.625 afReach 13R: 12" DI
12.0"  Round Pipe   n=0.012   L=24.0'   S=0.0050 '/'   Capacity=2.73 cfs   Outflow=2.93 cfs  0.625 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=81.29'  Storage=132 cf   Inflow=4.99 cfs  0.358 afPond 1P: CB #5-2
12.0"  Round Culvert  n=0.012  L=50.0'  S=0.0050 '/'   Outflow=5.29 cfs  0.358 af

Peak Elev=79.42'  Storage=45 cf   Inflow=5.75 cfs  0.394 afPond 10P: CB #5-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0043 '/'   Outflow=5.24 cfs  0.394 af

Peak Elev=85.87'  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=0.94 cfs  0.076 af

Peak Elev=83.17'  Storage=3,569 cf   Inflow=2.30 cfs  0.182 afPond 13P: GUSF #1
   Outflow=1.02 cfs  0.181 af

Peak Elev=77.17'  Storage=14 cf   Inflow=2.93 cfs  0.625 afPond 14P: DMH #5 / Existing 12" DI
12.0"  Round Culvert  n=0.012  L=45.0'  S=0.0291 '/'   Outflow=2.90 cfs  0.625 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=58.78'  Storage=41,433 cf   Inflow=22.42 cfs  1.844 afPond 29P: Wet Pond
   Outflow=9.95 cfs  1.844 af
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   Inflow=2.90 cfs  0.625 afLink 100L: POA #1
   Primary=2.90 cfs  0.625 af

   Inflow=26.88 cfs  4.255 afLink 200L: POA #2
   Primary=26.88 cfs  4.255 af

Total Runoff Area = 15.977 ac   Runoff Volume = 4.881 af   Average Runoff Depth = 3.67"
88.23% Pervious = 14.096 ac     11.77% Impervious = 1.881 ac
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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.
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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
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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
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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

Custom Soil Resource Report
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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

Custom Soil Resource Report
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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 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

Total WQV Required: 662 cf

Available Storage (cf):

Surface to Lowest Outlet: 687 cf

Total Storage Provided: 687 cf

Surplus/Deficit: 25 cf

Filter Area: % Area Req.

Impervious 4554 5% 228 sf

Landscape 8462 2% 169 sf

Total Filter Area Required: 397 sf

Filter Area Provided: 651 sf

Surplus/Deficit: 254 sf



BMP Calculations

BMP: Wet Pond #1 (Pond 29P)

Permanent Pool ‐

Area (sf) Ratio (in/sf) WQV (cf)

Impervious 53,461 2 8,910 cf

Landscape 67,237 0.8 4,482 cf

Total Permanent Pool Required: 13,393 cf

Total Permanent Pool Provided: 15,617 cf

Surplus/Deficit: 2,224 cf

Channel Protection Volume ‐

Area (sf) Ratio (in/sf) WQV (cf)

Impervious 53,461 1 4,455 cf

Landscape 67,237 0.5 2,802 cf

Total CPV Required: 7,257 cf

Total CPV Provided: 20,576 cf

Surplus/Deficit: 13,319 cf

Mean Depth ‐ 

Volume @ 1'  Below Permanent Pool: 11,631 cf

Area @ 1'  Below Permanent Pool: 3,643 sf

Mean Permanent Pool Depth: 3.19 ft

Forebay (West) ‐

Sanded Area (Pavement): 0.77 ac

Sand per acre per storm: 500 lb

Weight Conversion: 90 lb/cf

Number of Storms: 10 /year

Forebay Volume Required: 43 cf

Forebay Volume Provided: 1,176 cf

Surplus/Deficit: 1,133 cf

Forebay (East) ‐

Sanded Area (Pavement): 0.00 ac

Sand per acre per storm: 500 lb

Weight Conversion: 90 lb/cf

Number of Storms: 10 /year

Forebay Volume Required: 0 cf

Forebay Volume Provided: 1,213 cf

Surplus/Deficit: 1,213 cf
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Location:

Date: 9/23/2021 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 3.82
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= 0.24 Ft.
Tw(Do)

or 2.9 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: 9/23/2021 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: 9/23/2021 By: EBS

La Apron Length, Ft. Calculated
Tw Tailwater, Ft. 0.5
Q Flow, 10 Yr Storm, CFS 0.49
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 0.2 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: 8 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 2.05
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= 0.07 Ft.
Tw(Do)

or 0.8 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: 13 Ft.
W2=3Do+0.4La Width @ End: 2 Ft.

RIPRAP CALCULATIONS

Wet Pond, 18" Culvert (HydroCAD Pond #29P)



Date: 9/23/2021 By: EBS

Based on Maine Volume III BMP's Technical Design Manual
Level Spreader Length based on 10-Year 24-Hour storm at 0.25 cfs per foot.
Minimum level spreader length = 3'

Location: GUSF #2 Outfall (Pond # 29P)

10-Year Peak Rate: 2.05 cfs

Required Length: 8.2 feet

LEVEL SPREADER CALCULATIONS



 

              

 
Section 9 
 
Stormwater Operations & Maintenance Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 



       5116-09a-MaintenanceManual 

 

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.  
Inspections should also be carried out after any rainfall of 1” or more.   Qualified inspectors shall be 
Professional Engineers licensed in the State of Maine or Certified Professionals in Erosion and 
Sediment Control.  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,	SWALES,	LEVEL	SPREADERS	AND	BUFFERS	
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 riprap, 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.  
 
 
WET	PONDS	
Function – Wet ponds have a permanent pool of water and have the capacity to temporarily store 
stormwater runoff and release it at a controlled rate, provide flood control and provide water 
quality treatment. 
 
Maintenance	

 For the first year of operation, the wet pond shall be inspected after every major storm to 
ensure proper functioning.  Thereafter, the basin shall be inspected at least once every six 
months.  Inspections shall include verification that the pond is slowly emptying through the 
gravel filter for a short time (12-24 hours) after a storm. 

 Inlets and Outlets: The inlets and outlets of the pond shall be checked periodically to ensure 
that flow structures are not blocked by debris.  All ditches or pipes connecting ponds in 
series shall be checked for debris that may obstruct flow.  

 Gravel Trench: The gravel trench shall be clear of clogging material (e.g., decaying leaves) so 
that discharge through the trench is not impeded.  The top several inches of the gravel in the 
outlet trench shall be replaced with fresh material when water ponds above the permanent 
pool for more than 72 hours.  The sediments removed from the wet pond shall be disposed 
of in accordance with application regulations.  

 Embankments: Wet ponds shall be inspected annually for erosion, side slopes 
destabilization, embankment settling or other signs of structural failure.  Corrective actions 
shall be taken immediately upon identification of a problem.  

 Mowing:  Wet pond berms and side slopes should be mowed at least twice annually to 
prevent the establishment of woody vegetation. 

 
 
 
 



Stormwater Inspection and Maintenance Manual Page 5 of 5 
Good To-Go, Kittery, Maine 
 

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. 

 
 
MUNICIPAL	REPORTING		
The Owner shall retain a qualified post-construction stormwater inspector to inspect the site’s 
stormwater infrastructure.  By July 1 of each year, said inspector shall provide a completed and 
signed certification to the Town’s Code Enforcement Officer that the inspection has been completed.  
The notification shall include a determination of the ongoing maintenance and functionality of the 
infrastructure, describe any deficiencies, and outline any necessary corrective action taken or 
recommended to the Owner. 
 
 
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 

  

 Wet Ponds Yes  
No 

  

  Yes  
No 

  

  Yes  
No 

  

 





 

              

 
Section 10 
 
Watershed Plans 
 
Pre-Development Drainage Area Plan 
Post-Development Drainage Area Plan 
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	591.136-Kittery-DL-211006-524 US Route 1 Second Review  JBS WAS
	524 US Route 1, Good To-Go Site Plan and ROW Application- Second Review
	Tax Map 67, Lot 1; MU Zone
	CMA #591.136
	Following our first review letter (dated September 2, 2021) 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) CMA Engineers has received the following additional informati...
	1) Response letter to comments by CMA Engineers and the Kittery TRC, prepared by Erik Saari Altus Engineering, Inc. of Portsmouth NH, dated September 23, 2021.
	16.8 Design and Performance Standards-Built Environment
	16.8.4.7 Dead End Streets
	Our September 3, 2021 letter noted that 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 turn...
	The response letter states that an easement is proposed for the benefit of the Town of Kittery that would allow users the roadway to have a hammer-head turn around in lieu of a cul-de-sac. This may be reasonable, but the hammer-head is not allowed in ...
	We believe a waiver is required for the street classification proposed by the applicant.
	16.8.4.8 Grades, Intersections and Sight Distances
	The applicant has confirmed that the Maine DOT has jurisdiction for the entrance to US Route 1. The application to Maine DOT should be provided to the Town, along with any permit action by Maine DOT.
	The Kittery DPW should also be consulted about any comments they may have on the intersection. Is there any response to the DPW’s comments?
	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 ...
	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...
	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. Has this been done?
	Article VII Sewage Disposal
	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 Rout...
	Please provide Maine DOT comments or approvals for water and sewer construction in Maine DOT ROW.
	Article VIII. Surface Drainage
	16.8.8.1 Stormwater Drainage
	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.
	16.8.8.2 Post-Construction Stormwater Management
	Maintenance is left to Good To-Go c/o Cape House Management.  Altus indicated the expectation is that if the Town accepts the roadway, that the Kittery DPW will accomplish the maintenance of features within the ROW. What is the DPW’s position on this?
	Article IX.  Parking, Loading and Traffic
	16.8.9.1
	Altus has provided a truck turning template that shows that trucks entering and leaving the facility will use the proposed Town roadway /ROW for necessary turning movements. That is not contemplated in the Table 1 standards and is counter the use of a...
	Article XVI.  Lots
	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, but information on possible uses is not available. If the ...
	16.8 Design and Performance Standards-Built Environment
	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. Altus states that no accommodations for parking or visiting the cemetery are planned. We have seen modest parking or access accommodations to small cem...
	Should you have any questions, please do not hesitate to call.
	CMA ENGINEERS, INC.

	5116-Habitat
	_ags_3309184479e44525b15ffae90cf79d75
	MA Documentation Letter Northern Long-Eared Bat (NLEB) Consultation and 4(d) Rule Consistency 2021-09-08
	United States Department of the Interior
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